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Contextualising psychological
assessment in South Africa

S. Laher and K. Cockcroft

Psychological assessment in South Africa is a controversial topic primarily, but
not exclusively, because of its links to South Africa’s troubled past. The history of
South Africa is a chequered one, characterised by ethnic and racial interaction,
integration and conflict (Heuchert, Parker, Stumpf & Myburgh, 2000). The tribal
groups that occupied the country prior to the arrival of white settlers in 1650
followed patterns of merging and splitting that were similar to those in most
other parts of the world. Some groups were formed voluntarily and others by
conquest and subjugation. In 1652, the ancestors of present-day Afrikaans-
speaking South Africans arrived. They were originally mainly of Dutch ancestry,
and later also of German and French ancestry. Slaves from the former Dutch
colonies in the East (mainly the territories now forming part of Malaysia) were
also brought to the Cape at this time. In 1834 all slaves were emancipated.
Around the same time a common language developed amongst the groups in
the Cape consisting of a mixture of words from the Malay, Khoisan, Portuguese,
French and Bantu languages, but with Dutch as a base. Towards the late 19th
century this language was recognised as Afrikaans. Although the former slaves
spoke the same language (Afrikaans) as the white settlers, after 1948 they were
separated into two groups based on skin colour — namely, white Afrikaners and
coloured Afrikaners. The other main white group in South Africa consisted of
English-speaking South Africans who arrived in the early 1800s with the aim of
‘settling the frontier’ (Heuchert et al., 2000, p.113).

In the 1860s, British settlers recruited indentured labourers from India
primarily to man the sugar, tea and coffee plantations in the Natal region. These
labourers were promised good wages and the right to settle as free men after five
years. The failure to implement the freedom policies for Indians led to Gandhi
forming the Natal Indian Congress, the first mass political organisation in South
Africa. At the same time, members of the Indian merchant class also came to
South Africa and were instrumental in setting up trade in the then Transvaal
region of the country. Even though this merchant class had more freedom
than the indentured Indian labourers and Malay former slaves, they were
still regarded as an inferior group by the white population. Together with the
indigenous South African tribes, coloureds and Indians were classed as a ‘black’
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group. Relationships between the white Afrikaners and white English-speaking
South Africans were tense — so much so that two wars were fought between the
two groups. However, they were united in their efforts to subjugate black South
Africans (Heuchert et al., 2000).

In 1948 the National Party, which was the dominant political party at the
time, instituted a formal system of racial segregation called apartheid. Apartheid
ensured the reservation of social, economic and political privilege for white
South Africans, while black South Africans (referred to as ‘non-whites’) were
denied access to basic material resources, opportunities and freedom. This
divide-and-rule tactic also created further social stratification within the black
population. South African Indians, particularly the merchant classes, had a
higher socio-economic status, followed by coloureds, while the section of the
population most discriminated against was the indigenous African tribal groups.
While opportunities and freedom for Indians and coloureds were curtailed,
these groups had better access to infrastructure and basic resources such as
water, electricity and housing, whereas the indigenous groups were denied even
this. Indigenous African groups were encouraged or forced to accept a tribal
identity by means of a series of policies that separated and removed people to
rural ‘homelands’ such as Bophuthatswana, Venda and Transkei. Urban residents
were separated by racial classification and forced to live in separate residential
areas. Those urban areas set aside for indigenous Africans were very small, with
little or no infrastructure, resulting in further oppression of this group of people
(Heuchert et al., 2000).

The role of psychological assessment within this turbulent history was
equally contentious. According to Claassen (1997), psychological testing
came to South Africa through Britain, and the development of psychological
tests in South Africa followed a similar pattern to that in the USA. There was a
difference, however. South African tests were developed in a context of unequal
distribution of resources as a result of apartheid policies. According to Nzimande
(1995), assessment practices in South Africa were used to justify the exploitation
of black labour and to deny black people access to education and economic
resources. Sehlapelo and Terre Blanche (1996) make the similar point that tests
were used in South Africa to determine who would gain access to economic and
educational opportunities.

Under apartheid, job preference was given to white individuals and a
job reservation policy was put in place that ensured employment for whites.
Psychometric testing and psychological assessment were misused to support this
policy; for example, tests that were developed and standardised on educated
white South Africans were administered to illiterate, uneducated or poorly
educated black South Africans, and the results were used as justification for job
reservation and preference. They were also used to indicate the superiority of the
white intellect over the black intellect, and thus to further justify the logic of the
apartheid system. This practice resulted in a general mistrust of psychological
assessment, and more specifically psychometric testing, amongst the black
population in South Africa (Foxcroft & Davies, 2008; Nzimande, 1995; Sehlapelo
& Terre Blanche, 1996).
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It is important to note that discriminatory practices in psychological testing
were not exclusively a product of the apartheid regime. As early as 1929, Fick
was conducting research on black children using the Army Beta Test, which
was standardised for use on white children. The black children performed
noticeably more poorly on the test than the white children. Fick (1929) initially
concluded that environmental and educational factors were primary factors
in understanding the poor performance of black children. Ten years later, he
opined that differences in nonverbal intelligence tests were more likely due
to innate differences between blacks and whites (Fick, 1939). However, the
Interdepartmental Committee on Native Education (1936) released a report that
highlighted the irregular assessment practice of using a test normed on white
people to assess black individuals.

Also prior to the advent of apartheid, the National Institute for Personnel
Research (NIPR) was established under the leadership of Simon Biesheuvel. The
institute focused largely on tests which could identify the occupational suitability
of black individuals who had very little or no formal education. Biesheuvel (1943)
argued that black individuals were not familiar with the content of items on tests or
with the type of test material used, and so he introduced the concept of ‘adaptability
testing’ (Biesheuvel, 1949) and developed the General Adaptability Battery (GAB).

While the NIPR focused on developing tests for industry, the Institute for
Psychological and Edumetric Research (IPER) developed tests for the educational
and clinical spheres. These two bodies dominated the field of psychological
assessment from the 1950s to the late 1980s, when both divisions were
incorporated into the Human Sciences Research Council (HSRC). The HSRC
specialised in developing local measures. This was necessary primarily because
of the sanctions imposed by other countries on South African access to their test
materials. Although the work done by the HSRC is often criticised, it needs to
be recognised that it was one of the most productive agencies for psychological
assessment in South Africa and, in a number of ways, created the foundation on
which the field stands today.

The release of Nelson Mandela in 1990 and the first democratic election in
1994 marked a turning point in South African history. The system of apartheid
had failed, and a system that promoted mutual respect, democracy, freedom of
expression and transparency was developed and legislated in a very progressive
Constitution. Since 1994, South Africa has experienced rapid transformation in
all spheres - social, political and economic. In this climate, it was vital that past
inequalities be redressed and that a way forward be found that subscribed to the
country’s new-found democratic identity.

Psychology, particularly psychometrics and assessment, had played a
controversial role in the previous political dispensation of the country and there
now arose a pressing need for research and practice in the field to redress the
negative effects of these practices. Around this time, the HSRC was restructured
and the unit devoted to testing and assessment was repositioned. HSRC tests, as
well as international tests such as the Sixteen Personality Factor Questionnaire
(16PF) for which the HSRC held copyright in South Africa, were sold to private
organisations such as Jopie van Rooyen and Partners, Saville and Holdsworth
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Limited (SHL), Psytech and Mindmusik. These organisations took over the test
distribution, adaptation and development role.

At the turn of the millennium, South African psychologists were more aware
than ever of the need to create instruments or utilise pre-existing instruments
in a fair and unbiased manner (Abrahams & Mauer, 1999a; 1999b; Foxcroft,
Paterson, Le Roux & Herbst, 2004; Laher, 2007; 2008; 2011; Meiring, 2007; Nel,
2008; Sehlapelo & Terre Blanche, 1996; Taylor & De Bruin, 2006; Van Eeden &
Mantsha, 2007). This shift in consciousness was strongly linked to legislation
promulgated in Section 8 of the Employment Equity Act No. 55 of 1998 which
stipulated that ‘[p]sychological testing and other similar assessments are
prohibited unless the test or assessment being used (a) has been scientifically
shown to be valid and reliable; (b) can be applied fairly to all employees; and
(c) is not biased against any employee or group’. Unlike other countries where
issues of bias and fairness are addressed by the codes of conduct of professional
organisations of psychologists, in South Africa the importance of fair and
unbiased testing and assessment was incorporated into national law (Van de
Vijver & Rothmann, 2004).

The value of psychological testing remains a contested one in South Africa
(Foxcroft, 2011). Its critics see it as being of limited value for culturally diverse
populations (Foxcroft, 1997; Nzimande, 1995; Sehlapelo & Terre Blanche, 1996).
Others argue that, regardless of its flaws, testing remains more reliable and valid
than any of the limited number of alternatives. Since testing plays a crucial role
within assessment internationally, proponents suggest that the focus be on valid
and reliable tests for use within multicultural and multilingual societies (Plug in
Foxcroft, 1997).

South Africa is 18 years into democracy and it is essential to determine
whether the field of psychological assessment has found a way to address these
criticisms. Many academics and practitioners have been extremely active in the
discipline of psychological assessment. However, although a substantial portion
of this work has been presented at various local and international conferences,
it has not always been published and is therefore not widely available. Thus,
one of the aims of this book is to collate existing research on commonly used
measures and assessment practices so that practitioners and researchers can
make informed decisions about their usage with local populations.

Since the 1990s, there have been several excellent and useful textbooks
published on psychological assessment, but these tend to be targeted at an
introductory level for undergraduate students and, in some cases, for specialist
student groups (see Foxcroft & Roodt, 2008; Huysamen, 1996; Kaliski, 2006;
Moerdyk, 2009). There is no South African text that approaches the complex
phenomenon of psychological assessment in a more in-depth, critical manner.
Having taught psychological assessment as a subject at postgraduate level for a
number of years, and with our collective experience in the field, we conceptualised
this book as a text that would bring together the range of work on psychological
assessment in South Africa currently available.

Our aim is to provide an accessible text that gives a comprehensive and
critical overview of the psychological tests most commonly used in South Africa,
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as well as of research conducted on these instruments. Strauss, Sherman and
Spreen (2006) state that a working knowledge of tests without the corresponding
knowledge of the psychometric properties and the research that accompanies
their use renders us inadequate as practitioners. Thus, we hope that this book will
provide readers with an understanding of critical issues relevant to psychological
test use in the South African context, including the strengths and weaknesses of
psychological tests that have been identified based on empirical research.

Further, we felt it was valuable to present a few alternative approaches to
the more traditional views of psychological assessment, some of which have
a distinctly South African flavour, such as the chapter on Recognition of
Prior Learning (RPL) as a way of evaluating an individual’s acquired learning
and skills. In addition to its local relevance, the book interrogates the current
Eurocentric and Western cultural hegemonic practices that dominate the field of
psychological assessment and engages in international debates in psychological
theory and assessment.

In compiling this book, we examined past issues of the South African Journal
of Psychology and the South African Journal of Industrial Psychology, as well as some
issues of Psychology in Society and the Journal of Psychology in Africa, to establish
potential assessment areas and tests currently in use in South Africa, as well as to
identify key individuals working in the field. The HSRC needs survey published
in 2004 (see Foxcroft et al., 2004) was also a useful source of information. In
addition to this, we examined conference programmes in order to locate
those who were working in the field of psychological assessment. Invitations
to submit abstracts for this book were sent to all individuals identified in this
way. Following this, a general call to submit abstracts for the book was sent to
all heads of local psychology departments. The chapters presented in this book
represent the culmination of this effort.

When authors were invited to contribute to the book, we were careful not to
impose too rigid a structure on the format, rather allowing each author to find
the structure that best matched their particular chapter focus. Thus, the reader
will note slight variations in presentation across the chapters. Furthermore, since
the book is intended to be a specialist research text, primarily for postgraduate
and professional use, the chapters read more like research articles than textbook
chapters. Each chapter addresses significant and sophisticated arguments, and
because they are written by local experts in the field who are strong supporters
of their fields or instruments, the arguments may not always be evenly balanced.
Nonetheless, most chapters maintain a critical focus and the final judgement is
left up to the reader.

The chapters form natural groupings into three sections. Sections One
and Two focus on particular psychological instruments. The chapters in these
sections each provide a brief introduction to the instrument, including its
history, development and psychometric properties. This is typically followed by
a detailed critical examination of the instrument in the South African context,
incorporating local research. These chapters emphasise the applied, practical
nature of assessment, as well as the challenges inherent in assessment within
a particular area or domain. The first two sections also include more generalist
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chapters pertaining to particular assessment methodologies, such as projective
techniques and dynamic assessment. Sections One and Two also, for the most
part, address assessment from traditional perspectives. Although dynamic
assessment is addressed in Section One, and many of the chapters in the first two
sections identify progressive ways in which the tests can be used effectively in
South Africa, these sections should be supplemented by the chapters in Section
Three that offer a broader perspective. This final section is a collation of chapters
that highlight issues pertinent to the domain of psychological assessment, but
which could not be accommodated within the areas highlighted in the previous
two sections — for example, questions of ethics and computerised testing. Many
of the chapters in this section go beyond the boundaries of what is traditionally
conceptualised as psychological assessment, as the reader is encouraged to think
about what constitutes psychological assessment, and to consider innovative
ways of addressing the challenges facing assessment practitioners in South
Africa. Each of the sections of the book is outlined in detail below.

Section One: Cognitive tests: conceptual and
practical applications

Cognitive tests are still largely viewed with suspicion in South Africa as a result
of their past misuse to enforce and support divisive racial apartheid practices.
We need to move beyond this thinking and understand how these tests can
benefit society. Consequently, this section details both locally and internationally
developed tests of cognitive processes, together with relevant research that has
been done on these measures. The section includes discussions of the Wechsler
tests, which are widely considered to be the ‘gold standard’ in intelligence
testing (Ivnik, Smith & Cerhan, 1992). In their chapters on the Wechsler
Intelligence Scale for Children — Revised Fourth Edition (WISC-IV) and the
Wechsler Adult Intelligence Scale — Third Edition (WAIS-III), Shuttleworth-
Edwards and colleagues stress the need for, and describe the process of, obtaining
preliminary normative data on these tests for South Africans. Given the
educational inequalities still pervasive in South African society, these authors
highlight quality of education as an important variable along which research
samples should be stratified and which should be considered when conducting
and interpreting intelligence quotient (IQ) assessments.

Although the norms for local IQ tests are both outdated and inappropriate
for all South Africans, we have included a discussion of these tests as they are still
widely used. Consequently, the Senior South African Individual Scales — Revised
(SSAIS-R) is presented in its own chapter, together with the (limited) research
on its use. Theron, in her chapter on the Junior South African Individual Scales
(JSAIS), provides considerable and valuable tips on using the test qualitatively
to comment on various aspects of the child’s readiness to cope with formal
schooling. She points out how the test can be informative in providing insight
regarding the child’s level of resilience and coping. Read this chapter together
with that of Amod and Heafield on school readiness assessment and you are likely
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to have a balanced view of methods used to determine readiness for school entry
and to identify preschool children who may benefit from additional stimulation
programmes, learning support or retention.

This section of thebook demonstrates that thereisarange of conceptualisations
of intelligence and how it should be measured. The traditional, static approaches
to intelligence presented at the outset of this section have been widely criticised
as reflecting only Western, Eurocentric, middle-class values and attitudes (Nell,
1999). Against the background of increased demand for nondiscriminatory
assessment procedures, both locally and internationally, dynamic assessment
has been proposed as a fairer assessment methodology that views intelligence as
changeable and grants the testee the opportunity to demonstrate how effectively
she or he can take up instruction. The chapter by Amod and Seabi on dynamic
assessment presents some of the ways in which this approach may be beneficial
to South African assessment practice. De Beer takes this issue further in her
chapter on the Learning Potential Computerised Adaptive Test (LPCAT), which
she has developed as a formal measure of learning potential that evaluates not
only an individual’s present level of performance, but also their potential levels
of performance if relevant learning opportunities can be provided. Similarly, the
chapter by T. Taylor on the (Conceptual) Ability, Processing of Information and
Learning (APIL) test and Transfer, Automatisation and Memory tests (TRAM-1
and TRAM-2) shows how these learning potential tests can be employed to assess
how a person copes with novel problems under standardised conditions. Given
the unequal educational and employment conditions available to many South
Africans, these tests represent a much fairer approach to making occupational
decisions about individuals.

In addition to dynamic assessment, criticisms of traditional intelligence tests
and their theoretical bases have resulted in several additional conceptualisations
of intelligence. Among them are the Planning, Attention, Simultaneous and
Successive (PASS) cognitive processing model proposed by Naglieri and Das
(1988). This section includes a chapter on the Cognitive Assessment System (CAS)
(discussed by Amod in chapter 8) which developed from this theory. The CAS
differs from traditional measures in that it was designed to evaluate the cognitive
processes underlying general intellectual functioning and is purportedly less
influenced by verbal abilities and acquired knowledge. As such, it is likely to be
a vital tool in ensuring equitable assessment procedures.

One of the most influential and more recent models of intelligence is that of
Cattell-Horn-Carroll (CHC), which emphasises several broad classes of abilities
at the higher level (for example, fluid ability (Gf), crystallised intelligence (Gc),
short-term memory, long-term storage and retrieval, and processing speed) as
well as a number of primary factors at the lower level. The CHC framework
is the preferred interpretation model to be used when assessing functioning
on the Kaufman Assessment Battery for Children (K-ABC), and is discussed by
Greenop, Rice and De Sousa in chapter 7. Like the CAS, the K-ABC was designed
to measure how children receive and process information, and to outline their
cognitive strengths and weaknesses, and thus represents a deviation from the
traditional IQ approach.
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The reader may notice that this section does not include any chapter
specifically addressing the assessment of nonverbal intelligence. It is important to
acknowledge the value of such measures, particularly in cross-cultural contexts,
where language may be a barrier to optimal cognitive performance. Considerable
research has been conducted using the Raven’s Progressive Matrices in South
Africa (see Cockcroft and Israel, 2011 for a brief review). These are useful for
individuals whose test performance may be confounded by language, hearing or
motor impairments, or educational disadvantage. While not culture-free, they
are more culture-fair than traditional IQ tests.

It would have been remiss not to include discussion of some measures of
developmental assessment in this section. The chapter by Jacklin and Cockcroft
on the Griffiths Mental Development Scales (GMDS), one of the most popular
developmental tests used locally, is a valuable compendium of the local, and
often unpublished, research done on these scales. Of the 135 million infants born
throughout the world each year, more than 90 per cent live in low-income or
developing countries such as South Africa. Despite this, only a small percentage
of published research addresses children who come from such backgrounds
(Tomlinson, 2003). It is therefore important that such research becomes available
through publication. This will ensure that the different circumstances of infants
and young children be carefully considered as part of psychological assessments,
since social factors, notably maternal education level, are among the strongest
predictors of poor developmental outcome in infants (Brooks-Gunn, 1990).

Finally, the assessment of brain-behaviour relationships draws primarily
on cognitive measures, and so this section concludes with a chapter on
neuropsychological assessment. Neuropsychological assessment is at last coming
into its own in South Africa, with the opening of the registration category and
the promulgation of a scope of practice for neuropsychologists. The chapter by
Lucas outlines the current status of neuropsychological assessment in South
Africa, as well as the major challenges facing this field of assessment. The latter
include the complexity and diversity of the country’s population, varying
levels and qualities of education, socio-economic status discrepancies and rapid
acculturation. The chapter presents some of the local research that has been
done to address these challenges.

Section Two: Personality and projective tests:
conceptual and practical applications

Aside from cognitive tests, personality tests make up the next broad domain within
the field of psychological assessment. Personality is a multifaceted construct and its
definition varies depending on the epistemological framework that one subscribes
to. An examination of textbooks on personality theory and general introductory
psychology texts reveals that most theories of personality fall into one of eight
theoretical categories — namely, the psychodynamic, lifespan, cognitive, social
learning, humanistic/existential, behaviourist, biological/behavioural genetics,
or dispositional/trait theoretical approach (see Ellis, Abrams & Abrams, 2009;



Contextualising psychological assessment in South Africa 9

Friedman & Schustack, 2009; Larsen & Buss, 2008; Meyer, Moore & Viljoen,
2003; Naidoo, Townsend & Carolissen, 2008; Ryckman, 2008; Schultz & Schultz,
2009; Weiten, 2009). However, when it comes to the assessment of personality,
instruments generally fall into one of two categories: either the objective, self-
report personality inventories, which have their roots in the dispositional
and, to a lesser extent, humanistic approaches, or the projective inventories,
which originated primarily within the psychodynamic tradition. Section Two
includes chapters on the objective and projective measures. The arguments that
projective tests do not solely measure personality and are capable of assessing
broader domains of the self and identity are noted. However, these tests do fit in
well with the rubric and arguments presented in other chapters in this section.
As in Section One, the chapters included in this section do not focus solely on
the instruments.

Chapters on the objective personality tests are presented first. These chapters
cover the 16PF, the Myers-Briggs Type Indicator (MBTI), the Fifteen Factor
Questionnaire Plus (15FQ+), the NEO Personality Inventory (Revised) (NEO-
PI-R), the Occupational Personality Profile (OPPro), the Occupational Personality
Questionnaire (OPQ), the Basic Traits Inventory (BTI) and the Millon family of
instruments, particularly the Millon Clinical Multiaxial Inventory — III (MCMI-
III). It is evident from these chapters that aside from the BTI, there are no emic
self-report personality questionnaires in South Africa. However, each of these
chapters provides information on the particular test’s applicability in South
Africa. Van Eeden, Taylor and Prinsloo, for example, discuss the adaptation
of the 16PF, particularly the Sixteen Personality Factor Questionnaire — South
African 1992 version (16PF-SA92), from its entry and early adaptations to date
with the 16PFS, in chapter 14. Laher discusses the NEO-PI-R in chapter 18, and
uses contemporary research to demonstrate the limited utility of the inventory
in South Africa.

The inclusion of these chapters is useful, not only in terms of the description and
research provided for each instrument, but also because of the various challenges
identified for personality testing in South Africa. All of the chapters make reference
to test adaptation within the South African context. They also highlight issues of
language proficiency, response bias and social desirability, amongst others. Tredoux
provides the necessary background to, as well as current findings on, the 15FQ+ in
chapter 15. This chapter is particularly useful in terms of its frank consideration of
issues of language proficiency. Taylor and De Bruin’s chapter on the BTI (chapter 16)
makes reference to research conducted on response bias.

Personality traits are different to personality types, where a personality type
is defined as a ‘unique constellation of traits and states that is similar in pattern
to one identified category of personality within a taxonomy of personalities’
(Cohen & Swerdlik, 2004, p.126). A personality trait is also different to personality
states, which are generally emotional reactions that vary from one situation to
another (Kaplan & Saccuzzo, 2008). The chapter by Knott, Taylor, Oosthuizen
and Bhabha on the MBTI (chapter 17) provides research on the use of a type
inventory in South Africa and in so doing critically examines the strengths and
limitations of this inventory in South Africa.
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Chapters 19 and 20 on the OPPro and the OPQ provide information and
research on tests used primarily in organisational settings. The inclusion of these
two chapters also highlights the tension between tests used in research and
those used in practice, in terms of subscription to theoretical positions. With
the 16PF, the MBTI, the NEO-PI-R and the Millon instruments, for example, the
epistemological underpinnings are clear. However, with both the OPQ and the
OPPro, the research presented is testament to their utility, but their theoretical
underpinnings are not clear. This leads to a broader debate around the validity and
utility of such instruments. It is hoped that this book will allow the reader access
to all the necessary information to make an informed judgement on these issues.

Patel and Laher present a chapter on the Millon family of instruments
(chapter 21). The chapter provides a brief introduction to the instruments
and then focuses on the MCMI-III. Aside from the information presented on
the MCMI-III, the chapter also highlights interesting debates that transcend
the boundaries of psychological assessment and link to the cognate fields of
psychopathology and clinical psychology. The cross-cultural debates around
mental illness are briefly addressed, thereby providing the reader with a
stimulating opportunity to view assessment within the context of the broader
debates taking place in the field of psychology.

These issues are addressed further in the chapters by Edwards and Young
(chapters 22 and 23), who discuss the principles of psychological assessment as
they apply to clinical and counselling settings. In chapter 22 they show how, in
a multicultural society such as South Africa, the principles of assessment should
be flexibly adapted to working with clients from different backgrounds and in
different settings. Following on from this, in chapter 23 the same authors present
a chapter on assessment and monitoring of symptoms in the treatment of
psychological problems. They discuss the particular difficulties inherent in using
self-report scales in cultural contexts different from those in which they were
developed and validated. The authors recommend that practitioners first evaluate
such scales within carefully conducted systematic case studies, as outlined in the
chapter. Where such an evaluation provides evidence for the clinical utility of a
scale, the scale can then be used to serve many valuable functions which include
highlighting symptoms relevant for diagnosis, case formulation and treatment
planning, as well as providing practitioners with continuous feedback about the
effectiveness of their intervention strategies, thereby allowing for therapeutic
adjustments that ultimately benefit the client.

As mentioned in the introduction to this section, projective tests are a special
kind of personality test. They are based on the assumption that, when presented
with ambiguous or unstructured stimuli, people tend to project onto these
stimuli their own needs, experiences and unique ways of interacting with the
world (Lezak, Howieson & Loring, 2004). As such, they provide the practitioner
with a glimpse into the client’s inner world that would be difficult to obtain by
other methods. The general chapter on projective techniques by Bain, Amod and
Gericke (chapter 24) shows how projective responses tend to differ depending
on gender and cultural group, among other factors. These findings are extended
in the final three chapters in Section Two (chapters 25, 26 and 27), which focus
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on specific projective tests — namely, the Thematic Apperception Test, the Draw-
A-Person Test and the Rorschach Inkblot Test.

From Sections One and Two it is evident that psychological assessment in
South Africa is still dominated by formal testing in both research and practice,
but that those working in the field have been quite innovative in researching
and adapting tests to our specific needs. The manner in which the authors of
Sections One and Two engage with assessment issues in their field indicates
their awareness of the benefits and limitations of relying solely on psychological
testing to make informed decisions about individuals. Furthermore, these
chapters highlight the need for alternative forms of psychological assessment
in South Africa. This need is explicitly addressed in the chapters in Section
Three, which reflect some of the future trends (both actual and suggested) in
psychological assessment in South Africa.

Section Three: Assessment approaches and
methodologies

Again and again in the chapters in Sections One and Two, the caution is raised
about the need to use Western-developed (etic) tests in a manner that is sensitive
to contextual and cultural differences. Many invaluable suggestions are made
by the authors in Section Three about how test results can be interpreted in
fair and ethical ways that are culturally appropriate. It is thus appropriate to
commence the section with Coetzee’s chapter, ‘Ethical perspectives in assessment’
(chapter 28). This chapter identifies key ethical considerations for research and
practice in psychological assessment, and puts forward the valuable argument
for the development of an ‘ethical consciousness’ (Bricklin, 2001, p.202).

Chapter 29 by Tredoux provides an excellent introduction to the field of
computerised testing in South Africa, and presents contemporary debates in the area.
In chapter 30, Shuttleworth-Edwards and colleagues show specifically how some of
this methodology can be used for medical management in the sports concussion
arena, using the Immediate Postconcussion Assessment and Cognitive Testing
(ImPACT) approach. The authors show how this computerised neurocognitive
approach has potential for wide application beyond the sports concussion field.

This section also presents some of the conceptual approaches that have much
potential for addressing the diverse needs of the range of groups that we assess in
South Africa. In chapter 31, Amod discusses the Initial Assessment Consultation
(IAC) approach, a shared problem-solving approach to child assessment, focusing
on collaboration with parents, caregivers and significant others such as teachers,
with the aim of facilitating learning and empowering clients and their families.

Chapter 34 by Osman on RPL may at first glance appear out of place in a
book on psychological assessment, as RPL's application has generally been
focused on higher education practice. However, in this chapter the application
of RPL is extended to the psychological assessment domain, as it is proposed as
a complementary procedure that can give insight into an individual’s acquired
knowledge and experience.
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Itis quite evident that thus far the book has presented no chapter on vocational
or organisational assessment. As indicated earlier, there are some very good local
texts that provide these. De Bruin and De Bruin (2008) provide a very useful
chapter on vocational assessment, while Moerdyk’s (2009) book provides a useful
introduction to psychological assessment in the organisational context. In Section
Three, we have included two chapters that attempt to take these issues further.

Watson and McMahon present a chapter on vocational assessment (chapter 32).
They briefly discuss the traditional approaches to vocational assessment and
identify the limitations inherent within these. This provides the basis for the
introduction of more qualitative approaches to career assessment and counselling.
The main tenets of this more narrative approach are introduced, and the My
System of Career Influences (MSCI) technique is presented by way of example.
Chapter 33 by Milner, Donald and Thatcher provides an interesting perspective on
psychological assessment in the workplace by linking it to issues of transformation.
The authors draw on organisational justice theory to address concerns regarding
psychological assessment and organisational transformation.

In keeping with the theme of exploring the broader domain of psychological
assessment, chapter 35 by Kanjee presents some large-scale assessment studies
conducted in South Africa. This chapter highlights the fact that assessment
extends beyond the traditional individual and group settings. It also proposes
that if psychological assessment is to be transformed, large-scale studies are a
necessity. As the psychological assessment fraternity, we need to think more
creatively about ways to achieve this.

In the concluding chapter 36, we consider the information presented in this book
and attempt to amalgamate it into suggested directions for psychological assessment
practitioners in South Africa to take. It is hoped that this collaborative volume will
provide the reader with a solid understanding of the challenges and opportunities
facing psychological assessment in South Africa, as well as an awareness of the
considerable research that has already been undertaken in this regard.
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Cognitive tests: conceptual and
practical applications






WAIS-III test performance in the
South African context: extension
of a prior cross-cultural normative
database

A. B. Shuttleworth-Edwards, E. K. Gaylard and S. E. Radloff

The focus of this chapter is on the Wechsler Adult Intelligence Scale — Third
Edition (WAIS-III) and its application within the South African context.! While
there is now a fourth edition of the Wechsler Adult Intelligence Scale, WAIS-IV
(Wechsler, 2008), the only cross-cultural research within the South African
context to date is in respect of the WAIS-III, the normative implications of which
continue to have crucial relevance for practitioners wishing to employ a WAIS
in this country.

Importantly, two distinct categories of norms have been delineated in the
psychometric assessment literature: (i) population-based norms (standardisation
data) representative of the general population that are typically derived on large
samples and presented in association with a newly developed test; and (ii) norms
that closely approximate the subgroup to which an individual belongs (within-
group norms), such as form the basis of the leading normative guidebooks in
clinical neuropsychology (Mitrushina, Boone, Razani & D’Elia, 2005; Strauss,
Sherman & Spreen, 2006).

The objective of standardisation data is to allow for the location of an
individual’s ability relative to the general population, for purposes such as
institutional placement. In contrast, the purpose of within-group norms is
to allow for comparisons of an individual’s level of performance with the
subgroup that best approximates his or her unique demographic characteristics
for diagnostic purposes, and is the impetus behind the data for presentation in
this chapter.

Within-group norms with fine levels of stratification are regularly reported
descriptively in terms of means and standard deviations, and may be based on
small sample numbers (for example, n < 10, and in some instances the sample
numbers may be as low as n = 1 or 2). Nevertheless, such normative indicators
are considered less prone to the false diagnostic conclusions that may accrue
via comparisons with population-based standardisation data that are not
demographically applicable in a particular case (Lezak, Howieson & Loring,
2004; Mitrushina et al., 2005; Strauss et al., 2006).
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The history of the Wechsler Adult Intelligence Scales

Historically, the various WAIS in current usage have their origins in the release
of the Wechsler-Bellevue Intelligence Scale Forms I and II in 1939 and 1944,
respectively (Wechsler, 1939; 1944). Over the years, the adult Wechsler tests in
their various refined and updated versions, currently covering the age range from
16 to 89 years, have accumulated a wealth of endorsement through clinical and
research experience. Consequently, despite a number of alternative intelligence
tests of an exemplary nature being devised, the Wechsler tests remain the gold
standard for the individual measurement of intelligence worldwide within
clinical psychology, clinical neuropsychology, forensic and correctional services,
and postgraduate university training, and for the evaluation of general cognitive
ability (Flanagan & Kaufman, 2009; Lichtenberger & Kaufman, 2009).

The original Wechsler-Bellevue Forms 1 and 2 (Wechsler 1939; 1944) were
replaced in 1955 by the WAIS, and in 1981 the test was submitted in a revised
version (WAIS-R) (Wechsler, 1955; 1981). The WAIS-III appeared in 1997
(Wechsler, 1997), and very recently a fourth edition, WAIS-IV, has been released
(Wechsler, 2008). Wechsler’s original adult intelligence quotient (IQ) tests, up to
and including the WAIS-R, took the same basic form of a Verbal IQ comprising
six subtests, and a Performance IQ calculated from five subtests, together making
up the Full Scale IQ (FSIQ). The WAIS-III departed from this format somewhat
by offering four separate entities of a Verbal Comprehension Index (VCI), a
Perceptual Organisation Index (POI), a Working Memory Index (WMI) and a
Processing Speed Index (PSI), in addition to allowing for the calculation of the
Verbal, Performance and FSIQ scores (Wechsler, 1997). Finally, the format of
the newly published WAIS-IV (Wechsler, 2008) mirrors the format of the fourth
edition of the Wechsler Intelligence Scale for Children (WISC-IV) (Wechsler,
2004). The four Index scores devised for the WAIS-III have been retained,
although the Perceptual Organisation Index has been renamed the Perceptual
Reasoning Index (PRI), and a number of changes have been introduced around
the subtest structure with a view to improving measures of working memory and
processing speed. Furthermore the test format has made the dramatic shift of
dropping the Verbal and Performance IQ scores, such that only an FSIQ is now
available.

The history of the Wechsler Adult Intelligence Scales
in South Africa

Within South Africa, the Wechsler-Bellevue Intelligence Scale was adapted
and normed for white Afrikaans-speaking and white English-speaking South
Africans from 1954 to 1969, and was renamed the South African Wechsler
Adult Intelligence Scale (SAWAIS) (1969). Until recently, the SAWAIS was used
extensively in South Africa across all race groups, and is probably still in use
by some, despite criticism of its outdated questions and standardisation data
(Nell, 1994; Shuttleworth-Jordan, 1995). The development of a more up-to-date
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standardisation of a suitable intelligence test for use within South Africa was
clearly necessary. Accordingly, following the demise of the apartheid regime,
the Human Sciences Research Council (HSRC) decided to norm the most recent
version of the WAIS in the form of the WAIS-III (Claassen, Krynauw, Paterson
& Mathe, 2001). Following extensive consultation with local experts in the
assessment field, the data collection for the standardisation took place over a two-
year period from 1997 to 1998, on an English-only administration of the WAIS-
III in respect of four race groups (black, coloured, Indian and white). Participants
in the age range 16-69 were the target group, and totalled 900 individuals who
spoke English at home most of the time. A subset of 664 individuals in the
age range 16-55 was investigated for differences in performance between four
race groups (black, coloured, Indian and white). A few minor modifications were
made to content items to make the test more culturally relevant (for example, the
term ‘dollar’ was replaced with ‘rand’), but no substantial alterations were made.
The resultant South African WAIS-III manual (Claassen et al., 2001) provides raw
score conversion tables reflecting the combined (that is, aggregated) outcome of
all four race groups across nine age groups within the age span 16-69 years.

However, the investigation into WAIS-III race differences for the 16-55-year-
old subset within the HSRC standardisation sample revealed substantial
differences in performance on a continuum from highest to lowest scores for
the white, Indian, coloured and black groupings (mean FSIQs of 108.34, 99.98,
101.02 and 92.51, respectively) (Claassen et al., 2001, p.59). The researchers
considered these differences to be ‘a reflection of the outcomes of quality of
education experienced’ (p.62), a factor that was not controlled for in the sampling
procedure. Consequently, the decision to aggregate the data from all four race
groups, although perhaps more palatable politically, raises concern about the
utility of this standardisation for valid clinical use, in that data are too lenient
for the typical white South African testee, and too stringent for the typical
black South African testee. In that the mean scores for the Indian and coloured
subgroups fell between the two extremes of the white and black groups, the
standardisation has optimal relevance for valid neurodiagnostic interpretation
in respect of these two median groups.

Accordingly, it is apparent that there are significant problems in the application
of the Wechsler tests to different race groups, as has been comprehensively
reviewed elsewhere (Shuttleworth-Edwards, Kemp, Rust, Muirhead, Hartman &
Radloff, 2004), not due to the influence of race itself, but due to the influence on
cognitive test performance of differential socio-cultural variables that may or may
not happen to be associated with a particular race. There is an accumulating body
of US and South African cross-cultural research that has called upon the variable
of quality of education in particular as crucial in explaining lowered cognitive
test performance for particular groups, in spite of matching for educational level
(Manly, 2005; Manly, Byrd, Touradji, Sanchez & Stern, 2004; Manly, Jacobs,
Touradji, Small & Stern, 2002; Shuttleworth-Edwards et al., 2004; Shuttleworth-
Jordan, 1996). Importantly, inferior performance in association with relatively
disadvantaged education compared with advantaged education is observed to
occur not only on verbal tasks, but also on so-called culture-fair performance tasks.
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Reasons offered for this phenomenon are that those who are exposed to relatively
advantaged Western schooling systems are more likely to acquire problem-solving
strategies for learning rather than placing high value on pure rote learning, as
well as to absorb (rather than specifically learn) a superior degree of test-taking
familiarity and sophistication (Grieve & Viljoen, 2000; Nell, 1999).

The problem of test-taking differences, therefore, is not solved merely through
stratification by race, in that the acculturation process (that is, the rapid shift
among non-Westernised individuals from rural to Westernised urban conditions)
will result in heterogeneity of psychometric test performance within race groups in
association with variations in quality of education (Manly, 2005; Shuttleworth-
Edwards et al., 2004). More specifically, the concept of acculturation carries with
it the implication that the more an individual acquires the skills and exposure to
a Western middle-class context, the more his or her IQ score will increase (Ogden
& McFarlane-Nathan, 1997). Van de Vijver and Phalet (2004) use an analogy of
a continuum of acculturation, ranging from no adjustment and marginalisation
to complete adjustment or assimilation to the other culture.

In South Africa especially, the potential for dramatic heterogeneity within
the previously disadvantaged race groups applies, in that under the apartheid
regime vastly discrepant educational facilities were made available for white
individuals compared with other-than-white individuals from the time that
the South African government began passing legislation to ensure variations in
quality of education according to race (Claassen et al., 2001). The traditionally
black South African schools were undersupplied with basic resources such as
books and desks, and teachers were required to teach large classes. There was a
long history of nomenclature provided for ‘black’ education departments during
the course of the apartheid era, a review of which is beyond the scope of the
present chapter. Throughout this period the majority of black South Africans
were educated in schools of inferior quality, with restricted curricula. In the years
leading up to democratisation the Department of Education and Training (DET)
was responsible for curricula in all government schools for ‘Africans’. These
DET schools, which were attended by the vast majority of the school-going
population, received only 5-25 per cent of the financial resources that were
expended on white Afrikaans and white English first-language pupils. These
latter groups were educated in elite private or ‘Model C’ government schools
(modelled on the British public school system) that were of a comparatively far
superior quality (Kallaway, 1984).

From 1991, Model C schools became multiracial and restrictions that had
applied to the former DET schools were dismantled. However, the problem of
poor resources remains for most of these beleaguered schools, with the conditions
in some township schools having worsened, especially in the relatively
impoverished Eastern Cape (Cooper, 2004; Cull, 2001; Matomela, 2008a; 2008b;
Van der Berg, 2004). What has changed since the dismantling of apartheid is
that there have been widely differing schooling opportunities for increasing
numbers of other-than-white individuals who have been in a position to access
the well-resourced, traditionally white advantaged schools, and consequently
the quality of education attained by South African individuals (that is, their
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positioning on the acculturation continuum) may vary substantially both
across and within ethnic groups, with differential effects on psychometric test
performance. Nell (1999), taking account of this phenomenon, predicted that
the representativeness of the HSRC WAIS-III standardisation of Claassen et al.
(2001) would be flawed due to vastly different types of educational exposure
amongst black individuals in South Africa as a legacy of the apartheid structure, a
factor (as indicated above) that had not been taken into account in the sampling
procedure. The failure to stratify for quality of education in respect of the South
African WAIS-III standardisation, therefore, provided the impetus for further,
more strictly stratified cross-cultural research on the WAIS-III within the South
African context that would take race into account in association with both level
and quality of education.

South African cross-cultural research

An extensive literature search indicates that there appears to be no other published
cross-cultural research in respect of the WAIS-III to date worldwide, besides the
South African research of Shuttleworth-Edwards et al. (2004) (hereafter Study 1)
discussed below. In a follow-up study (hereafter Study 2), the research was refined,
and the results of that study are presented in this chapter. For descriptive purposes
(as per Strauss et al., 2006), the closely interrelated terms ‘race’ and ‘ethnicity’ are
used here to differentiate the more genetic aspects of racial identity (race) from
those socio-cultural aspects that happen to be associated with a particular race
such as tribe, home language and geographical affiliation (ethnicity).

Study 1: The work of Shuttleworth-Edwards et al. (2004)

In response to the limitations of the South African WAIS-III standardisation
in regard to the lack of control for quality of education, an investigation was
conducted into an English administration of the WAIS-III test (Shuttleworth-
Edwards et al., 2004), on a sample of white South African English and black
southern African participants in the age range 19-30 who spoke English as their
home language, and/or were working or studying in the medium of English in
the Eastern Cape (that is, they were considered to be fluent in English). A further
language check was put in place via the testers’ observations of English fluency
during the administration of the test, on the basis of which it was not considered
necessary to exclude any of the participants.

The above language fluency criteria for Study 1 are in keeping with those of
the HSRC's Claassen et al. (2001) standardisation, in that a requirement for their
chief norm group was that all participants had English as their home language.
However, on this basis the HSRC group was unable to find sufficient numbers
to fill their sampling grid for black participants with lower levels of education
than Grade 12, and therefore additional black participants were included in the
sample who had met a set criterion on an English language test. Importantly,
Claassen et al. made a comparison of WAIS-III data for a selection of black
participants in their study depending on whether they (i) reported English as
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their home language, (ii) reported English as the language they used at work most
of the time, or (iii) passed the inclusion criterion on the basis of the English
language test. The results indicated that the ‘work’ and ‘language test’ groups did
not differ significantly from each other, demonstrating a performance of around
90 for each one of the four Index scores. The Claassen et al. ‘home’ language
group revealed performance of around five to ten IQ points higher than this
for the four Index scores, a finding that was attributed to that group’s relatively
higher educational level compared with the other two groups. Accordingly, it was
considered that the mode of control for basic proficiency in English employed
for Study 1 was adequate and broadly equivalent to that of the Claassen et al.
study (that is, participants being asked whether they used English at home and/
or at work and/or for their studies most of the time).

The sample was further stratified according to sex (female versus male),
ethnicity (black southern African versus white South African English), level of
education (Grade 12 versus Graduate) and quality of education (advantaged
versus disadvantaged). Disadvantaged education was operationalised as those
participants who had been exposed to schooling at institutions formerly under
the control of the DET (hereafter Ex-DET/township schooling); advantaged
education was operationalised as those participants who had been exposed
to the formerly white English-medium private or Model C schooling (hereafter
Private/Model C schooling).

The results of this Shuttleworth-Edwards et al. (2004) research indicated that
scores for the black southern African and white South African English groups
with advantaged education were comparable with the US standardisation,
whereas scores for black African participants with disadvantaged education
were significantly lower than this. The outcome gave credence to the warning
of Nell (1999) that the HSRC standardisation was potentially problematic in
failing to control for quality of education in the standardisation. There was,
however, a limitation of the Shuttleworth-Edwards et al. study (Study 1) in
terms of homogeneity of ethnic affiliation amongst the black participants.
At the time that the research was conducted (1998-1999), it was difficult to
find black Xhosa participants in the Eastern Cape with more than four years
of consecutive privileged (Private/Model C) education, largely due to the fact
that South Africa had become a democracy only four to five years before the
research began.? Consequently, it was necessary to include other-than-Xhosa
black African participants in the privileged educational category, with resultant
inconsistency in the number of Xhosa individuals across groups, and particularly
reduced numbers of Xhosa participants in the educationally advantaged
Graduate subgroup. Both the disadvantaged and advantaged Grade 12 black
groups consisted of 90 per cent Xhosa participants. Similarly, the disadvantaged
Graduate black group consisted of 100 per cent Xhosa participants. However, the
advantaged Graduate black group comprised only 20 per cent Xhosa participants;
the rest of the group was made up of 60 per cent Shona and 20 per cent Tswana
first-language Zimbabweans, respectively.

On analysis, this mixed southern African black Private/Model C Graduate
group in Study 1 is less than ideal, not only in terms of its ethnic heterogeneity,



WAIS-III test performance in the South African context 23

but also because it happened to represent a particularly superior group
educationally, in that 80 per cent of the group had experienced advantaged
education during primary and high schooling that was commensurate with
white schooling. The six Shona-affiliated participants in this group had received
particularly advantaged education in Zimbabwe, which in the 1980s and early
1990s was recognised for its high quality of education, and 80 per cent of the
group were postgraduate students at one of the relatively elite formerly white
English-medium South African universities. This provided further impetus to
conduct additional research, with a view to refining the cross-cultural data
obtained in the Shuttleworth-Edwards et al. (2004) study.

Study 2: An extension of Shuttleworth-Edwards et al. (2004)

The aim of Study 2 was to refine the data obtained by Shuttleworth-Edwards et al.
(2004) in a cross-cultural investigation on the WAIS-III (English administration)
stratified for both level and quality of education, by recruiting additional young
adult Xhosa participants in order to create a sample in which there were equal
numbers of exclusively Xhosa participants with South African education in all
the subgroups.

Method used in the study

Sampling procedure: The sampling method employed for Study 2 was essentially
the same as that used for the Shuttleworth-Edwards et al. (2004) study (Study 1),
with the exception of recruiting black subgroups that were exclusively of Xhosa
ethnic origin, rather than having groups that included some black participants
who were not of Xhosa ethnic origin. The terminology for level of education was
changed to permit greater specificity in terms of years of education completed,
from ‘Grade 12’ to ‘12+ Education’, and from ‘Graduate’ to ‘15+ Education’.
Similarly, the term ‘DET’ schooling applied in the earlier research was changed
to ‘Ex-DET’ schooling, thereby reflecting the discontinuation of DET schooling
since the dismantling of the apartheid system.

A sampling matrix was devised in order to stratify for relevant variables,
including sex (male versus female), ethnicity (black South African Xhosa versus
white South African English), level of education (12+ Education versus 15+
Education), and quality of education (disadvantaged Ex-DET/township schooling
versus advantaged English-medium Private/Model C schooling). The participants
in the original study (Study 1) formed the basis of the sample for the new study
(Study 2). However, all non-Xhosa participants from Study 1 were excluded
(n=14), and for the purposes of the new study, 16 participants of Xhosa affiliation
were added to the sampling matrix in order to replace these exclusions and
achieve balanced subgroup numbers, as follows: Ex-DET 12+ Education group
(n = 2 additions), Ex-DET 15+ Education group (n = 2 additions), Private/
Model C 12+ Education group (n = 3 additions), Private/Model C 15+ Education
group (n=9 additions). The final sample (age range 19-31 years) had the following
mean age and sex distributions: 12+ Education Ex-DET, mean age = 24.7, n = 11
(5F; 6M); 12+ Education Private/Model C, Mean age = 21.75, n = 12 (6F; 6M);
15+ Education Ex-DET, mean age = 27.83, n = 12 (5F; 7M); 15+ Education Private/



24 Section One: Cognitive Tests

Model C, mean age = 25.09, n = 11 (5F; 6M). As in the previous study, Ex-DET-
educated participants tended to be slightly older than those educated in Private/
Model C systems, but the age difference was not considered to be of relevance,
as it remained well within the decade bracket normally used for stratification
purposes (Lezak et al., 2004). Furthermore, there are minimal differences in the
conversion of raw to scaled scores between the ages 18-19, 20-24, 25-29 and
30-34 (Wechsler, 1997). Commensurate with this, a correlation analysis revealed
weak and negative correlations for age in relation to Subtest scores (-0.004 < r <
—0.348), Index scores (-0.058 > r > -0.307) and IQ scores (-0.138 > r > -0.312).

As with Study 1, for inclusion in Study 2 all participants were required to
have English as their home language and/or to be either studying or working in
the medium of English (that is, they were considered to be fluent in English).
Also, as with the original study, a language check was put in place via the testers’
observations of English fluency during the administration of the test, on the
basis of which it was not considered necessary to exclude any of the participants.
Initially for Study 2, attempts were made to recruit participants from the Eastern
Cape. However, in order to meet the target numbers for the sample groups, it
was necessary to include Xhosa participants who were born and schooled in the
Eastern Cape but were living in Cape Town or Gauteng. As in Study 1, in order
to obtain a nonclinical sample potential participants were excluded from Study
2 if they reported a history of head injury, cerebral disease, learning disability,
substance abuse or mental illness.

Quality of education: In accordance with the sampling procedure used in
Study 1, to qualify for the Ex-DET group in Study 2 participants had to have
attended a former DET school throughout high school, which invariably meant
that they had also experienced former DET primary schooling. To qualify for the
Private/Model C group, participants had to have attended four or more years
of Private/Model C schooling. Thus, a participant could have a disadvantaged
(Ex-DET) primary school education and an advantaged high school education
(Private/Model C) and be included in the Private/Model C category. An Analysis
of Variance (ANOVA) comparing participants with Model C schooling to
those with private schooling on the Subtest, Index and IQ scores revealed no
significant differences (p > 0.05 in all instances), and warrants the use of Private/
Model C as one category. The 12+ Education group comprised participants with
Grade 12 and possibly one or two years of tertiary education; the 15+ Education
group comprised participants with three or more years of successfully completed
tertiary education, resulting in the completion of a degree or a diploma. The
newly constituted pure Xhosa Private/Model C 15+ Education subgroup
consisted of seven university graduates, all from previously advantaged English-
medium universities, and four technikon (university of technology) graduates
with a diploma. An ANOVA comparing the technikon and university graduates
revealed no significant difference between the two groups for any of the Subtest,
Index or IQ scores (p > 0.05, in all instances), and warrants inclusion of those
with at least a three-year degree or diploma in the same category.

Overall, however, the newly constituted Xhosa Private/Model C 15+
Education group in Study 2 had less tertiary education than the original Mixed
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African Private/Model C 15+ Education group of Study 1, in that only 54.44
per cent of the Xhosa group had completed postgraduate studies, compared
with 80 per cent of the Mixed African group. Furthermore, only 27.27 per cent
of the Xhosa group had attended advantaged primary school compared with
80 per cent of the Mixed African group. Thus, the Xhosa Private/Model C 15+
Education participants in Study 2 differed from the Mixed African Private/Model
C 15+ Education participants in Study 1, both in having received a lower level of
tertiary education and in having had less advantageous primary-level schooling.

In summary, with reference to the three black subgroups, it can be seen that
they had been exposed to varying levels of quality of education which can be
conceptualised along Van de Vijver and Phalet’s (2004) continuum: the Xhosa
Ex-DET participants had experienced disadvantaged primary and high schooling,
the Xhosa Private/Model C 15+ Education group had generally experienced
disadvantaged primary schooling and advantaged high schooling, and the Mixed
African 15+ Education group from the previous research had experienced high-
quality education throughout primary and high school that was commensurate
with the white English Private/Model C 15+ Education group.

Data collection and data analysis

In accordance with the protocol of the previous research, participation in the
study was voluntary. Each participant who met the requirements of the sampling
matrix completed a biographical questionnaire and the WAIS-III, administered
in English by a trainee clinical psychologist. Tests were scored and converted
into Scaled, Index and IQ scores according to the WAIS-III manual (Wechsler,
1997). Responses to the Verbal subtests were scored by the researcher and an
independent clinician blind to the aims of the study, who also checked the
accuracy of the Scaled, Index and IQ scores.

T-test comparisons were run comparing the data for each black Mixed African
subgroup from the original research to those for each newly configured black
Xhosa subgroup. There were no significant differences for any of the Subtest,
Index and IQ comparisons between groups, with the exception of the 15+
Education Mixed African Private/Model C group from the original research
and the equivalent newly formed Xhosa group, where the Mixed African group
revealed significantly superior scores to the Xhosa group for the WMI, the PSI
and Performance IQ (PIQ) (p = 0.025, p = 0.035 and p = 0.044, respectively).

For the purposes of descriptive comparison and clinical practice, normative
tables were drawn up separately for 12+ Education subgroups (see Table 2.1)
and 15+ Education subgroups (see Table 2.2), incorporating all the data for the
newly constituted pure Xhosa groups, as well as data from the original research
for the 12+ Education and the 15+ Education white English subgroups, as well
as the 15+ Education Mixed African Private/Model C group. The 15+ Education
Mixed African Private/Model C group was the only data set for black participants
included in the normative tables from the original research, as it was the only
subgroup to reveal significant differences from its equivalent newly constituted
pure Xhosa subgroup.
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Table 2.1 WAIS-III data for 12+ years education, stratified for race/ethnicity
and quality of education (N = 37)"

Race/ethnicity Black South African  Black South African =~ White South African
Xhosa Xhosa English
Quality of Ex-DET Private/Model C Private/Model C
education (n=11) (n=12) (n=14)
Test Mean (SD) Mean (SD) Mean (SD)
Subtest scores™
Picture Completion 6.82 (2.60) 9.42 (2.84) 1221 (3.26)
Vocabulary 482 (1.47) 8.67 (3.08) 10.57 (2.68)
Digit Symbol 6.18 (2.09) 1042 (3.23) 11.50 (1.87)
Similarities 6.64 (1.50) 9.92 (2.87) 11.00 (2.88)
Block Design 6.55 (2.30) 833 (242 1114 (291
Arithmetic 718 (2.04) 8.67 (3.58) 10.00 (2.91)
Matrix Reasoning 7.55 (3.05) 10.83 (3.79) 1243 (2.79)
Digit Span 6.82 (2.52) 9.42 (2.68) 10.86 (3.63)
Information 6.55 (2.58) 9.00 (2.13) 1029 (2.27)
Picture Arrangement 5.00 (2.37) 8.33 (2.06) 10.57 (2.28)
Comprehension 7.00 (2.79) 11.33 (2.96) 10.50 (2.18)
Symbol Search 5.82 (2.56) 7.92 (2.35) 10.07 (2.70)
L-N Sequencing 8.00 (3.55) 10.92 (2.61) 1114 (2.93)
Object Assembly 555 (2.11) 692 (3.29) 9.79 (3.02)
Index scores
vl 77.73 (9.10) 95.33 (12.53) 103.14 (11.36)
PO 81.55 (10.27) 96.92 (15.68) 111.86 (15.36)
WMI 83.27 (14.43) 97.58 (15.76) 103.86 (16.17)
PS| 78.55 (9.91) 95.33 (13.49) 104.29 (11.97)
1Q scores
vIQ 79.00 (7.25) 96.67 (12.92) 102.71 (10.96)
PIQ 77.00 (9.21) 96.25 (15.69) 110.50 (13.46)
FSIQ 76.55 (8.29) 96.42 (13.68) 106.57 (12.15)

Notes: “For comparative purposes this 12+ years of education table is in respect of Study
2 normative data derived for the two newly constituted pure black South African Xhosa
subgroups (columns 1 and 2), and Study 1 original normative data for the white South
African English subgroup (column 3). " L-N Sequencing = Letter-Number Sequencing; VCI
= Verbal Comprehension Index; POI = Perceptual Organisation Index; WMI = Working
Memory Index; PSI = Processing Speed Index; VIQ = Verbal 1Q; PIQ = Performance 1Q; FSIQ
= Full Scale 1Q.



WAIS-III test performance in the South African context 27

Table 2.2 WAIS-III data for 15+ years education, stratified for race/ethnicity
and quality of education (N = 47)"

Race/ethnicity Black South Black South Black African White South
African Xhosa  African Xhosa = Mixed African English
Quality of Ex-DET Private/Model C | Private/Model C  Private/Model C
education (n=12) (n=11) (n=10) (n=14)
Test Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Subtest scores™
Picture Completion 883 (3.19)  10.64 (262) 1120 (230)  13.00 (2.72)
Vocabulary 1008 (3.26)  13.27 (1.79)  13.10 (1.66) 1543 (2.14)
Digit Symbol 8.58 (2.35) 9.00 (3.52) 1090 (273) 1243 (1.91)
Similarities 10.83 (2.86)  13.55 (2.16) 1260 (2.32) 1357 (2.31)
Block Design 8.08 (3.18) 836 (2.34) 9.60 (1.78)  11.64 (2.50)
Arithmetic 8.58 (2.94) 818 (2.09) 1170 (2.98)  13.50 (1.91)
Matrix Reasoning 9.42 (271) 1000 (3.07) 1240 (3.41) 1336 (3.03)
Digit Span 9.58 (1.88) 973 (272) 1140 (2.99)  12.86 (2.74)
Information 1008 (2.15) 1200 (237) 1310 (1.66)  13.86 (1.51)
Picture Arrangement  6.42 (1.78) 8.82 (3.03) 1200 (3.62) 1143 (2.53)
Comprehension 11.08 (1.98)  13.82 (1.66)  13.90 (2.42)  13.93 (1.82)
Symbol Search 742 (2.15) 773 (241) 1040 (201) 1178 (2.33)
L-N Sequencing 1017 (237) 1118 (3.09) 1210 (2.51)  13.57 (2.24)
Object Assembly 6.00 (2.17) 5.82 (2.09) 830 (1.57) 9.86 (2.69)
Index scores
vl 101.75 (13.35) 11636 (10.74)  116.00 (8.78) 12429 (8.41)
POI 92.42 (14.93)  97.45 (11.74)  105.90 (10.87)  116.29 (10.60)
WMI 96.25 (9.69)  97.82 (10.86) = 109.70 (11.46)  119.79 (11.23)
Y 88.92 (10.00)  91.09 (13.39)  103.30 (11.07)  111.64 (11.07)
1Q scores
VIQ 99.58 (8.93) 11036 (9.10) 11610 (7.50)  124.93 (8.20)
PIQ 88.42 (1232)  95.55 (14.10)  107.80 (11.82) = 116.14 (9.78)
FSIQ 94.50 (10.65)  104.36 (11.30) 11340 (9.03)  123.00 (8.44)

Notes: “For comparative purposes this 15+ years of education table is in respect of Study
2 normative data derived for the two newly constituted pure black South African Xhosa
subgroups (columns 1 and 2), and Study 1 original normative data for the black African
mixed and white South African English subgroups (columns 3 and 4, respectively). ” L-N
Seq. = Letter-Number Sequencing; VCI = Verbal Comprehension Index; POI = Perceptual
Organisation Index; WMI = Working Memory Index; PSI = Processing Speed Index; VIQ =
Verbal 1Q; PIQ = Performance 1Q; FSIQ = Full Scale 1Q.
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The tables were structured to reflect the subgroups in order from least to most
exposure to advantaged education, reading from the left to the right side of the
tables as follows:

e Table 2.1: 12+ Education Xhosa Ex-DET group (disadvantaged Ex-DET
education during both primary and high school), 12+ Education Xhosa Private/
Model C group (mainly disadvantaged Ex-DET primary school education but
advantaged Private/Model C high schooling), 12+ Education white English
Private/Model C group from the original study (advantaged Private/Model C
education throughout primary and high school);

e Table2.2: 15+ Education Xhosa Ex-DET group (disadvantaged Ex-DET education
throughout both primary and high school), 15+ Education Xhosa Private/Model
C group (mainly disadvantaged primary schooling but advantaged Private/Model
C high schooling), 15+ Education Mixed African Private/Model C group from
the original study (mainly advantaged primary schooling and advantaged high
schooling), 15+ Education white English Private/Model C group from the
original study (advantaged Private/Model C education throughout primary and
high school).

Results and discussion

Perusal of Tables 2.1 and 2.2 from left to right, each arranged in ascending order
of quality of education per subgroup, reveals how performance of the 12+ and 15+
Education groups on Subtest, Index and IQ scores increases in close association with
the rising levels of quality of education. This finding in respect of more carefully
refined ethnic groups, taken together with detailed attention to nuances of quality
of education, continues to be in accordance with earlier research that demon-
strated superior cognitive test performance in association with superior quality
of education and vice versa (for example, Manly et al., 2002; 2004; Shuttleworth-
Edwards et al., 2004), and provides an excellent demonstration of Van de Vijver
and Phalet’s (2004) description of acculturation as being on a continuum.

In Table 2.1, it is of note that the FSIQ score of 96.42 for the 12+ Education
Xhosa Private/Model C group is a relatively close equivalent of the FSIQ of 92.51
reported for the black group within the South African WAIS-III standardisation
of Claassen et al. (2001), a score that is only 10 points lower than the FSIQ
of 106.57 obtained in respect of the advantaged 12+ Education white English
Private/Model C group, such that these scores all fall in the average range.
However, there is a significant lowering of the Grade 12+ Education Xhosa
Ex-DET group in relation to the Grade 12+ Xhosa Private/Model C group of
20 points, with the disadvantaged Ex-DET group scoring in the borderline
range (FSIQ = 76.55). These divergent findings within the black Xhosa group
in the present study suggest that the Claassen et al. (2001) sampling was for a
relatively advantaged group of black participants, and that the standardisation
is not suitable for use with Xhosa individuals from educationally disadvantaged
backgrounds. The consequence of not taking this factor into account when using
the South African WAIS-III standardisation manual is that erroneous conclusions
are likely to be drawn in respect of scholastic and occupational placements, as
well as compensation claims.
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Perusal of specific subtest differences across both the 12+ and 15+ Education
groups reveals that Object Assembly is the subtest that is most consistently
significantly lower for the black Xhosa groups, including those with advantaged
education, with scores all falling in the extremely low range (5.55 up to at best
6.92), followed closely by Symbol Search (5.82 to 7.92), Picture Arrangement
(5.00 to 8.82), and Block Design (6.55 to 8.36). This aspect of the outcome
lends substantial support to the observation from cross-cultural researchers that
performance skills in addition to verbal skills are vulnerable to socio-cultural
effects, and indeed cannot be seen to be culture-fair (Ardila, 1995; Manly et
al., 2004; Ostrosky-Solis, Ramirez & Ardila, 2004; Rosselli & Ardila, 2003). In
contrast, the most culture-fair task overall across both the 12+ and 15+ Education
Xhosa groups appeared to be Letter-Number Sequencing, where there were no
extremely low scores in evidence for any of the groups, including those with
disadvantaged education, and all scores fell within the low average to high
average range (8.00 to 11.18). The finding of relatively robust performance for
Letter-Number Sequencing, despite educational disadvantage, is in keeping with
the research of Engel, Santos and Gathercole (2008) which demonstrated that
tests of working memory involving well-learned basic material such as numbers
and letters, as distinct from higher-level numerical concepts and reasoning such
as are called upon in the Arithmetic subtest, are relatively free of socio-economic
influences. Overall the specific subtest results support the notion that reasoning
ability and exposure to visuoperceptual construction tasks are functions affected
by deficiencies in educational input, whereas verbal attention and concentration
skills are less affected and/or preferentially promoted, as might be expected in an
approach to education that focuses on rote learning rather than problem-solving
(see earlier discussion concerning approaches to learning in disadvantaged
educational settings, citing Grieve & Viljoen, 2000; Nell, 1999).

Conclusion

In summary, the newly presented research in respect of two levels of education
(12+ and 15+ years of education), as reflected in Tables 2.1 and 2.2 respectively, has
demonstrated the effect of quality of education across fine gradations of different
degrees of disadvantaged and advantaged education at primary and high school
levels. Accordingly it is clear that refinement of the Shuttleworth-Edwards et al.
(2004) data was warranted, in that a less pure group in respect of ethnic (Xhosa)
affiliation in that study happened also to be associated with a higher level of
quality of education, a factor that in turn produced the expected advantageous
effect on WAIS-III test performance. Overall, the normative data presented serve
to emphasise the marked disparities in the South African educational system as
a legacy of the apartheid system, and accordingly, as warned by Nell (1999), it is
essential to make the within race group distinction for scientifically meaningful
psychometric test indications, between those educated in the well-resourced
English-medium Private/Model C schools and those educated in the impoverished
Ex-DET/township schools. On the basis of this research it is evident that lowering
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associated with disadvantaged education amounts to as much as 20 1Q points,
and renders the Claassen et al. (2001) South African WAIS-III standardisation
problematic when making interpretations in respect of that population group.

While accepting the practical implications of the data is in order, it is important
to be cautious about making assumptions concerning causality on the basis of
these data, in that superior quality of education cannot be denoted as the sole
cause of the raised WAIS-III scores amongst the Xhosa advantaged Private/Model C
groups, compared with the Xhosa disadvantaged Ex-DET/township groups. Other
closely interrelated factors are likely to be contributing to the picture, in that
individuals with higher intellectual capacity in the first instance would be more
likely to access advantaged educational opportunities, due to inherent ability and/
or due to the fact that their parents have higher intellectual capacity, a higher level
of education, and associated improved financial means. However, the purpose of
this research was not to establish causation, nor was it to develop standardisation
data for the general South African population. Rather, the objective was to
provide demographically relevant within group normative indications on IQ test
performance for a young adult South African group of black Xhosa and white
English affiliation, further stratified for level and quality of education, to facilitate
diagnostic accuracy for neurodiagnostic and psycho-legal purposes, and to make
reality-based educational and occupational placements.

Clearly, a limitation of the research was that the sampling pool comprised
small numbers. However, as indicated above, the use of small sample numbers in
respect of well-stratified sample groupings is considered preferable to data with
large sample numbers without adequate stratification (Mitrushina et al., 200S;
Strauss et al., 2006). The present study was well controlled for all the crucial
variables of age, level and quality of education, in addition to race and ethnic
origin. Similarly, it is considered that there was adequate control for language
usage in that all participants drawn into the sample were required to be speaking
English at home, at work, or in their study situations most of the time, these
being selection criteria that were demonstrated by Claassen et al. (2001) to be as
discriminating of basic language proficiency for sampling purposes as a language
test. Despite the small subgroup numbers, the data appear robust in that they are
entirely commensurate with the differential performance expected in association
with both level and quality of education.

Additional research is needed to explore effects for other South African language
groups, and individuals with lower levels of education, as well as older and younger
age groups. The cross-cultural outcome demonstrated here in respect of the WAIS-
III will have broad application for the interpretation of test performance on the
WAIS-1V, given the current absence of any other available research of this kind on
either of these tests. However, to achieve greater specificity further research in this
area should advisedly employ the improved later edition of the test.
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Notes

1  Acknowledgements are due to the National Research Foundation and the Rhodes
University Joint Research Council for funding utilised for the purposes of the first
author’s cross-cultural research.

2 The term ‘Xhosa’ is used to denote the amaXhosa people whose first language is
isiXhosa.
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WISC-IV test performance in the
South African context: a collation
of cross-cultural norms

A. B. Shuttleworth-Edwards, A. S. van der Merwe,
P. van Tonder and S. E. Radloff

The Wechsler Intelligence Scales have led the way in assessment of intelligence
for almost seven decades, since the release of the original Wechsler-Bellevue
Intelligence Scale in 1939 (Saklofske, Weiss, Beal & Coalson, 2003). Despite
exemplary characteristics of other new and revised versions of intelligence tests,
the Wechsler tests remain, and in the foreseeable future are likely to remain,
the most widely used standardised measures for individual testing of children
and adults worldwide, covering the age range from 2.5 to 89 years (Flanagan &
Kaufman, 2009). The intermediate age ranges are catered for by the Wechsler
Intelligence Scale for Children (WISC) which, when first released in 1949,
marked the division of the Wechsler Intelligence Scales into separate tests for
children and adults (Saklofske et al., 2003).

The WISC has gone through two previous revisions (WISC-R, 1974; WISC-
III, 1991) prior to the most recently released version of the WISC-IV (Wechsler,
2003; 2004) that is intended for use with children aged 6 years to 16 years 11
months. The current version of the test was revised to keep up with changes
in norms as population scores become inflated over time (known as the Flynn
effect), as well as to ensure that test items remain current and unbiased (Prifitera,
Weiss, Saklofske & Rolfhus, 2005). It also encompasses a fundamental theoretical
shift, as it was designed with current trends in factor analysis theories in mind
and thereby is considered to have introduced stronger psychometric properties
(Baron, 2005). The test remains a good measure of g (the general intelligence
factor) and consistently measures the same constructs across age groups
6 to 16 (Keith, Fine, Taub, Reynolds & Kranzler, 2006). The results of the US
standardisation confirmed that the WISC-IV achieved high levels of reliability,
with test-retest reliability being at least .76, but mostly in the .80s, and with
subtest scores being less stable compared to Index scores and the Full Scale
Intelligence Quotient (FSIQ); convergent validity with preceding editions of the
Wechsler tests, including the WISC-III, yielded correlations from at least .73, but
mostly in the high .70s and high .80s (Wechsler, 2003).

Based on new neurological models of cognitive function, the WISC-IV’s
main departure from the traditional Wechsler model is that it improves on the
test’s ability to evaluate perceptual reasoning, working memory and processing
speed (Wechsler, 2003). This has been achieved by making changes to some
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subtests and/or incorporating new subtests, and by the creation of four domain
Index scores including the Verbal Comprehension Index (VCI), the Perceptual
Reasoning Index (PRI), the Working Memory Index (WMI) and the Processing
Speed Index (PSI). The VCI was designed to replace the Verbal IQ (VIQ) and
measures verbal knowledge, reasoning and conceptualisation, and the PRI was
designed to replace the Performance IQ (PIQ) and measures interpretation,
reasoning and organisation of visually presented nonverbal information;
the WMI measures attention, concentration and working memory for verbal
material, and the PSI measures speed of mental and graphomotor processing
(Strauss, Sherman & Spreen, 2006). The test still allows for the calculation of
a FSIQ derived from the four domain Index scores, thus representing a general
composite score for the entire scale.

Specifically, in order to calculate the four composite Index scores and forming
the basis of the FSIQ, the WISC-IV consists of a core battery of ten subtests,
including Vocabulary, Similarities and Comprehension, which contribute to
the VCI score; Block Design, Picture Concepts and Matrix Reasoning, which
contribute to the PRI score; Digit Span and Letter-Number Sequencing, which
contribute to the WMI score; and Coding and Symbol Search, which contribute
to the PSI score. In addition there are five supplementary subtests, including
Picture Completion, Cancellation, Information, Arithmetic and Word Reasoning.
It is possible to replace one or more of the subtests from the core battery with
one of the supplementary subtests within the same functional modality, thereby
enhancing the test’s flexibility.

WISC-IV standardisation and demographic
indications

The WISC-IV has been standardised on a USA population of 2 200 children
equally distributed for males and females, and an ethnic stratification that
matches the 2000 USA census data closely (that is, white majority and other-
than-white minority). In addition the test has been adapted and standardised
for use in Canada, the UK, France and Belgium, the Netherlands, Germany,
Austria and Switzerland, Sweden, Lithuania, Slovenia, Greece, Japan, South
Korea and Taiwan (Van de Vijver, Mylonas, Pavlopoulos & Georgas, 2003).
For the UK standardisation (used for the purposes of the present research),
minor changes to content items were carried out in order to make the test
more culture-specific, rather than a comprehensive rewriting of the test being
undertaken (Wechsler, 2004). Comparisons between the US WISC-IV subtest
raw scores and those derived from the WISC-IV (UK) version across each age
group demonstrated close correspondence between the two sets of data. In the
case of the UK standardisation, stratification for race/ethnic group was based on
the UK 2001 census data, resulting in a sample that was made up of a majority
of white individuals, including 87.6 per cent white and 12.4 per cent relatively
evenly distributed black, Asian and other (Chinese and mixed) individuals
(Wechsler, 2004).
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Various demographic influences have been investigated in respect of the US
standardisation sample of the WISC-1V, including the effects of sex and race. No
differences were found for sex, with the exception of a small superior performance
for boys over girls on the PSI of approximately five points (as reviewed in
Strauss et al., 2006), thereby obviating the need for sex-specific normative data.
However, substantial differences were found to be present for race. Specifically,
persistent group differences between African-Americans, Hispanics and whites
in the WISC-IV standardisation sample have been demonstrated, with white
children achieving higher IQ scores than their African-American and Hispanic
peers of 11.5 and 10 points, respectively (Prifitera et al., 2005; Sattler & Dumont
cited in Strauss et al., 2006). The differences observed between these groups
on individual Index scores varied, but PSI and WMI scores showed the least
variation between groups. Differences between ethnic groups tended to increase
with age, and Strauss et al. (2006) attribute this to the negative environmental
influences which have a cumulative effect on development of cognitive abilities,
especially in groups consisting of largely disadvantaged individuals.

Additional cross-cultural research in respect of any of the WISC tests is
sparse, and only two studies were identified in respect of black African-American
individuals. Kusch, Watkins, Ward, Ward, Canivez & Worrell (2001) demonstrate
that factor loadings revealed anomalies for a referred black sample, and Brown
(1998) reports that African-American children in her study performed 20 points
below the mean of 100 for the WISC-III composite scores. Specifically with
reference to the African continent, the only published cross-cultural research
to date on the WISC in any of its forms appears to be that by Zindi (1994),
who demonstrated a 25 point 1Q differential on the WISC-R between black
Zimbabwean children and white British children matched for social class, and
he showed almost the same magnitude of difference on the Raven'’s. Evidence for
test differences such as this between ethnic groups raises concerns about the use
of the WISC-1V in the multicultural South African situation. While there has been
an attempt to standardise the Wechsler Adult Intelligence Scale — Third Edition
(WAIS-III) for a South African population (Claassen, Krynauw, Paterson & Mathe,
2001), to date there has been no attempt at South African standardisation of any
of the Wechsler intelligence tests for children, including the WISC-IV.

The intricacies that are involved in cross-cultural test influences generally, in
addition to those that pertain specifically to the South African context, warrant
further elaboration.

Cross-cultural test issues

Two sets of issues relating to cross-cultural test influences are discussed here:
issues pertaining to race and culture, and those involving education.

Race and culture
The influence of ‘culture’ and attitudes towards testing, which is a function of
learning and experience acquired through social interaction, should be taken
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into account when assessing all individuals (Lezak, Howieson & Loring, 2004;
Mitrushina, Boone, Razani & D’Elia, 2005). It is now commonly accepted in the
cross-cultural literature that focusing on ethnicity/race differences alone may
lead to faulty claims with regard to test performance, as cultural influences such
as acculturation to the predominant culture amongst others, including literacy
levels and English fluency, quality of education and socio-economic status, may
better serve as an explanation for variance in test scores (Ardila, 1996; Harris &
Llorente, 2005; Manly, Byrd, Touradji & Stern, 2004; Manly, Jacobs, Touradji,
Small & Stern, 2002; Shuttleworth-Edwards, Kemp, Rust, Muirhead, Hartman
& Radloff, 2004). In the South African context, due to the legacy of apartheid,
test users need to acknowledge that race is a particularly potent mediator of the
quality of education, economic opportunities, urbanisation and socio-economic
status of many South Africans, and as such cultural issues are likely to impact on
test performance (Nell, 1999). Stead (2002), like other researchers (for example,
Van de Vijver & Rothmann, 2004), has highlighted two possible approaches that
can be followed to address this problem.

Firstly, Stead cites researchers such as Sehlapelo and Terre Blanche who argue
that non-indigenous (for example, US and European) tests should not be used
in South Africa because of the questionable validity of test scores among black
South Africans. This line of argument calls for the development of tests specific to
the South African context, in that tests that have been developed elsewhere are
inherently problematic for use in this country. Secondly, Stead draws attention
to the contrasting argument of researcher Shuttleworth-Jordan (1996), who
proposes that rather than ‘reinventing the wheel’, minor content modification
and standardisation of existing tests is sufficient to allow for their use with a
substantial proportion of previously disadvantaged black South Africans. This
argument is based on the fact that many black South Africans have experienced
an acculturation process, including moving from rural to urbanised conditions,
and in the process have had the opportunity to access Westernised education and
develop literacy in English. Accordingly, Shuttleworth-Jordan (1996) strongly
advocates norming of commonly employed, internationally based cognitive
tests for use in the South African context, rather than producing newly devised
tests without the benefit of a long history of test refinement through clinical and
research practices.

Commensurate with the latter position, it was decided by the Human
Sciences Research Council (HSRC) to norm the most recent Wechsler test
in current international use at that time, that is the WAIS-III, in its English
administration, rather than devising a new South African-specific IQ test
for use in the newly democratised South Africa (Claassen et al., 2001). The
standardisation was achieved in respect of a young adult population only (age
range 19-30). Notably, the Claassen et al. HSRC standardisation of the WAIS-III
has been heavily criticised as being flawed due to the lack of control for quality
of education within the other-than-white populations in the norm sample (Nell,
1999; Shuttleworth-Edwards et al., 2004). This is a factor that is of particular
pertinence for cross-cultural researchers in both the adult and child populations,
and demands further exploration.
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Education, including quality of education

As is commonly documented, level of education is a highly significant variable
of neuropsychological test performance, and specifically educational attainment
correlates significantly with scores on intelligence tests (Ardila, 1996). However,
researchers have shown that scores on intelligence tests are positively correlated
not only with level of education (grades achieved), but also with performance
on reading comprehension and mathematical knowledge, that is, with subjects
closely linked to curriculum content (Brody, 1997; Byrd, Jacobs, Hilton, Stern
& Manly, 2005). Byrd et al. (2005) conclude that while educational level has
been documented to be a strong predictor of performance on intelligence tests,
reading level and literacy are more accurate reflections of academic achievement
than years of education. Further research reveals lowered cognitive test
performance amongst elderly African-Americans from the south and north of
the USA that is attributed to the factor of quality of education, in that some
individuals were more likely to have had lower quality of education because
of segregated schooling (Manly et al., 2004). In a key article included in a
special edition of The Clinical Neuropsychologist on African-American normative
data, Manly cautions that separation of test battery norms purely in terms of
ethnicity is not scientifically meaningful due to the ‘tremendous [within-group]
heterogeneity in cultural, educational, linguistic and environmental exposure’
(Manly, 2005, p.274). Manly’s observation has particular relevance in light of
disparate educational opportunities historically within South Africa, and current
developments in association with 20 years of democratisation.

It is clearly apparent that South Africa’s racialised past has left a legacy of
educational inequality that sets ethnic groups apart. A negative effect on
educational achievement is most clearly evidenced for the underprivileged black
group (Fleisch, 2007). Prior to the desegregation of South African schools in
1991, white learners, as well as a minority of learners from other race groups
who had the financial means, attended privately funded independent schools
(hereafter termed private schools) or government-funded Model C schools run
by various provincial departments of education. These children enjoyed access
to more than 75 per cent of available resources (Broom, 2004; Claassen et al.,
2001). Private and former Model C schools remain well resourced, and children
educated in these schools achieve academic competency, perform in the upper
range and comprise the majority of university entrants and graduates (Fleisch,
2007). Conversely, black learners attended schools run by the Department of
Education and Training (DET) and coloured learners attended schools run by
the House of Representatives (HOR), the coloured House of Parliament. These
children attended vastly under-resourced schools and were mostly taught by
underqualified teachers, and currently the vast majority of black and coloured
South African children (those from working-class and poor families) are still
attending former DET or HOR schools (hereafter termed township schools),
making up approximately 80 per cent of all learners in South Africa (Broom,
2004; Claassen et al., 2001; Fleisch, 2007).

Although township schools are generally referred to as ‘previously
disadvantaged’, many continue to be relatively ill-resourced or have resources that
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may be underutilised (Matomela, 2008a; 2008b). These schools often lack basic
supplies, books or even desks. They also receive only basic government funding;
there is absenteeism from the classroom (of teachers and learners); ineffective
teaching methods are used; there are higher teacher-learner ratios in township
schools; and teachers are often underqualified, have weak subject knowledge and
do not cope with changing demands of the curriculum. Moreover, the township
teachers are often not fully proficient in the English language, although tuition
is normally expected to occur in English in these schools from Grade 3 (Fleisch,
2007). All these factors, therefore, contribute to a poorer quality of education in
township schools (Cooper, 2004; Fleisch, 2007; Nell, 1999). In short, the inequality
in the South African education system continues, especially in the relatively poor
Eastern Cape Province (Cull, 2001; Matomela, 2008a; 2008b).

In the apartheid era, the educational divide between private and Model C
schooling and township schooling was almost exclusively manifested along racial
lines. Since democratisation, however, this is no longer the case, in that increasing
numbers of black and coloured children attend the traditionally white English-
medium private and former Model C schools, thereby being exposed to relatively
better-resourced and advantaged educational settings. This, in turn, is likely to
impact on IQ test performance differentially within these ethnic groups. Therefore,
asindicated above, failure to take the within-groups variable of quality of education
into account has resulted in heavy criticism being levelled at the Claassen et
al. (2001) WAIS-III standardisation attempt. Specifically in order to redress the
shortfall in this regard, Shuttleworth-Edwards et al. (2004) set about generating
preliminary normative indications for the WAIS-III (English administration), in
respect of a predominantly South African sample that was stratified for white
English first-language and black African first-language individuals who were either
working or studying in the medium of English, and that in turn was stratified for
both level (Grade 12 and graduate) and quality of education (advantaged private/
former Model C schooling versus disadvantaged township schooling).

The results of this study revealed significant effects for both level and quality
of education in the direction of poorer performance for Grade 12s versus Graduate
groups across both black African and white English first-language groups, and for
disadvantaged schooling in relation to advantaged schooling within the black
African first-language group of around 25 IQ points. It was deemed imperative,
therefore, given the absence of any further available cross-cultural research on
the WISC series of tests, to extend the Shuttleworth-Edwards et al. (2004) WAIS—
Il investigation downwards with a cross-cultural investigation into WISC-IV test
performance in respect of a South African child population that was similarly
stratified for both race and quality of education.

The WISC-IV norming study

An investigation into WISC-IV performance was conducted by the present
researchers, using the WISC-IV (UK) version of the test (Wechsler, 2004) that
is virtually identical to the WISC-IV (US) version of the test (Wechsler, 2003),



WISC-1V test performance in the South African context 39

with the objective of producing comparative normative indications for the ten
core subtest scores, four Index scores and the FSIQ score that could be utilised
in typical clinical situations as they currently apply in the South African
context. Importantly, this type of within-group normative study, which is finely
stratified for demographic characteristics such as race and language, needs to
be differentiated from a test standardisation that pertains more broadly to the
general population (Strauss et al., 2006). Typically, the within-group normative
study is in respect of relatively small subgroup samples when compared with
the typically large standardisation sample, and subgroup normative data are
frequently presented in the descriptive form of means and standard deviations
(Mitrushina et al., 2005; Strauss et al., 2006).

Procedure and sample distribution

Building on the research of Shuttleworth-Edwards et al. (2004), preliminary
normative data were collected for a Grade 7 South African child sample stratified
for race and language (white English, black Xhosa, white Afrikaans, coloured
Afrikaans) and quality of education (advantaged private/former Model C
schooling versus disadvantaged township schooling). In order to ensure a
nonclinical sample, the following exclusion criteria applied: repeated grade at
any stage; presence of a learning disability; history of medical, psychiatric or
neurological disorder. The final combined sample (N = 69) was made up of Grade 7
participants with an age range of 12 to 13 years, as summarised in Table 3.1.

Table 3.1 Grade 7 samples, stratified for ethnicity,” language,” quality of
education™ and sex

Ethnic group | First language  Education Sex Sample
M F (N=69)

White English Private/Model C n=6 n=6 n=12
Black Xhosa Private/Model C n=6 n=6 n=12
Black Xhosa DET Township n=6 n=6 n=12
White Afrikaans Model C n=6 n=6 n=12
Coloured Afrikaans Model C n=6 n=3 n=9

Coloured Afrikaans HOR Township n=6 n=6 n=12

Notes: “White, black, coloured; " English, Xhosa, Afrikaans; ™ Advantaged, disadvantaged.

Level of education

To ensure an equal performance distribution, the researchers consulted with the
schools to verify learners’ marks for Grade 6 and Grade 7. This was done as the
objective was to test a cross-section of children across all performance levels, so
that the sample would be representative of normally performing children within
a specific targeted school situation. This was not possible within the coloured
Afrikaans advantaged schooling group, however, as this group did not typically
perform well academically, and learners in this group tended to be in the bottom
performance range within their class.
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School sampling

The white English and black Xhosa Grade 7 learners were sampled from schools
in Grahamstown (Eastern Cape, South Africa), with a balanced distribution for
attendance at either a private or former Model C school. The white Afrikaans
and coloured Afrikaans Grade 7 learners included white Afrikaans and coloured
advantaged learners attending former Model C schools only, due to the lack of
availability of private Afrikaans-medium schools in the area where the study was
taking place. To complete the sample, Afrikaans learners with advantaged education
were drawn from Port Elizabeth and Cape Town, as well as from Grahamstown.

Age and sex

Participants were all between the ages of 12.01 and 13.11 years (mean = 13.04,
SD =0.34). Age differences between the comparative groups were not statistically
significant (p > 0.05 in all instances). A target total of n = 12 participants with
equal sex distribution was met for all groups, with the exception of the coloured
Afrikaans advantaged group that yielded a total of n = 9 participants, with an
unequal sex distribution of males (n = 6) and females (n = 3).

Data collection

The data were collected by intern clinical/counselling psychologists assisted by
psychology honours students trained in the administration of the test. Whereas
the WAIS-III norming initiatives in South Africa of Claassen et al. (2001) and
Shuttleworth-Edwards et al. (2004) employed an English-only administration of
the test, this route was not deemed appropriate for children at Grade 7 level, as
in a clinical setting it is considered appropriate to conduct testing in a child’s
language of tuition. Accordingly, white English and black Xhosa advantaged
learners who were from English-medium schools were given the standardised
English administration, as it was assumed that they had received good-quality
English language tuition. A Xhosa-speaking intern clinical psychologist was used
as a translator for testing black Xhosa disadvantaged learners, who were given
test instructions in English followed by a spontaneous Xhosa translation of the
instruction, as this practice mirrored mixed Xhosa/English language use in these
classrooms. Afrikaans participants who were from Afrikaans-medium schools
were tested in Afrikaans by testers proficient in spoken Afrikaans, on the basis of
an Afrikaans translation of the test devised by a bilingual postgraduate student
specifically for the purposes of the research. It was acknowledged that this
approach deviated from the ideal of using formally translated and standardised
tests. However, the modus operandi was typical of the current mode of test
application in clinical settings (given the absence of standardised translations),
and the research aim was to provide preliminary normative indications to
facilitate clinical practice, rather than a large-scale standardisation of the test.

Results and discussion

From the normative table (Table 3.2) it is clear that WISC-IV performance revealed
a clear continuum of a downward trend in association with lower quality of
education. In other words, the overall trend was that groups with advantaged
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schooling performed better than those with disadvantaged schooling. The
historically advantaged white English group obtained the highest mean scores
across all four indices, as well as on the FSIQ. This group also obtained the
highest mean scores on 8 out of 10 of the core subtests. When the advantaged
groups were ranked according to their performance on the WISC-1V, the white
English advantaged participants performed best. Next best were white Afrikaans
advantaged and black Xhosa advantaged participants, with lower mean scores
compared to the white English advantaged group but with largely corresponding
scores when compared to each other. The coloured Afrikaans advantaged
participants achieved the poorest performance in the advantaged grouping.

A further downward trend was observed between advantaged and
disadvantaged groups. Within the disadvantaged grouping, black Xhosa
disadvantaged participants performed somewhat better than their coloured
Afrikaans disadvantaged counterparts, who obtained the weakest mean scores
on all four indices and on the FSIQ, as well as the lowest mean scores on 9 out of
10 of the core subtests, with the exception of the Coding subtest for which they
were marginally better than the black Xhosa disadvantaged group and the same
as the coloured Afrikaans advantaged group.

Importantly, the downward trend of IQ test performance in association with
quality of education was true for all Index scores in both the verbal and non-
verbal modalities. However, the overall lowering for disadvantaged education
was much higher for the VCI (a massive 55 points overall), and somewhat
less for the other three Index scores in descending order of PRI (40 points),
WMI (30 points) and PSI (20 points). Lowering in nonverbal areas is consistent
with the observation of cross-cultural researchers such as Nell (1999), who
emphasise the effect of differential test-taking attitudes and test-wiseness
on all cognitive test performance, not just on acquired verbal function. The
relative preservation of the WMI and PSI demonstrated on the present research
(compared with the VCI and PRI) is consistent with indications on the WISC-
IV cross-cultural research of Sattler & Dumont (cited in Strauss et al., 2006),
and Prifitera et al. (2005) referred to earlier, in respect of Hispanic and African-
American children.

Across all indices and the FSIQ, mean scores of the South African Grade 7
white English advantaged group were equivalent to, or somewhat higher than,
mean scores of the US/UK standardisation samples. The generally higher mean
scores for the white English advantaged group can be accounted for in that the
South African sample was specifically stratified for ethnicity/first language, level
of education and quality of education, which is not the general practice when
tests are standardised. Further, the higher mean scores for the Grade 7 white
English advantaged sample compared with the white Afrikaans advantaged
sample may be accounted for by the facts that (i) a proportion of the white
English advantaged participants received private schooling whereas the Afrikaans
sample was purely made up of non-private, Model C learners; and (ii) the WISC-
IV was administered in Afrikaans to white Afrikaans-speaking learners, and it is
possible that the translation of the test may have impacted negatively on the
outcome for this group on verbal items in particular.
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Similar sampling and administrative explanations may apply to the finding
of lower scores for the coloured advantaged group compared with the black
advantaged group, in that (i) the black group was drawn from both private and
Model C schooling (whereas the Afrikaans sample was purely made up of non-
private Model C learners); and (ii) the black group would have had the advantage
of receiving test instructions in English in the standardised form (in contrast to
getting the test instructions in the Afrikaans form, as per the administration
mode that was applied with the Afrikaans learners). Additional sampling effects
that may have contributed generally to the relatively depressed performance
for the Afrikaans advantaged group are that the coloured Afrikaans advantaged
population tended to be amongst the lower achievers in the bottom half of the
class, and furthermore this was the only unbalanced group in respect of sex
(three female compared with six male participants).

It is of particular note that, while the performances of the advantaged groups
in respect of the FSIQ ranged from high to low average along the continuum, the
performances of the disadvantaged groups were in the borderline and extremely
low (mild mental retardation) ranges for the black Xhosa disadvantaged and
coloured Afrikaans disadvantaged groups respectively (see Table 3.2, Groups
5 and 6). As all participants in the study were representative of a nonclinical
population, and were judged to be of average academic standard and had
never failed a grade before, the findings are cause for concern. The important
implication arising from these norms is that when practitioners apply the
WISC-IV US or UK norms to individuals who are currently attending relatively
disadvantaged schools, or who have a substantive background of exposure to
such poorer quality of education, they need to exercise caution to avoid potential
misdiagnosis.

For instance, children with disadvantaged educational exposure may be
mistakenly classified as mentally handicapped or intellectually compromised, with
the implication of the need for placement in special educational streams or special
needs schools, when this is not actually applicable. Such erroneous placement
would in turn cause further disadvantage in terms of educational exposure,
by virtue of the child having been removed from the challenge of mainstream
education, and would in addition be harmful to self-esteem as a consequence
of the child’s perception of him- or herself as being intellectually subnormal.
In addition, treatment or compensation for the presence and extent of damage
following brain trauma will be extremely difficult to evaluate with any accuracy
if the specific effect of disadvantaged education is unknown. Lowered scores may
result in an overestimate of the extent of damage, and thereby contribute to a
falsely applied sick image, or unwarranted financial compensation. Conversely,
for those with relatively advantaged education, if interpretations of test data are
applied with the expectation of significantly lowered scores on the basis of race
alone when this is not applicable, the presence of clinically significant lowering
due to brain dysfunction may be overlooked. Such misdiagnosis could preclude
a child from receiving appropriate medical interventions which might even be
life-saving, or could preclude the child from special educational support when it
is indicated, and/or could deprive the child of deserved financial compensation.
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Conclusion

The WISC-IV is the most recent advance in the Wechsler series of intelligence
scales for children covering the age range 6 years to 16 years 11 months (Wechsler,
2003), with stronger psychometric properties than earlier versions of the test
(Baron, 2005; Prifitera et al., 2005). However, it has never been standardised for
a South African population, nor have any South African standardisations been
undertaken for preceding versions of the test.

This chapter has presented the results of preliminary norms established for a
Grade 7, largely Eastern Cape population in the age range 12 to 13 years across
participants stratified for race, language, and disadvantaged versus advantaged
education. The resultant norms are thus very specific to the demographic features
of the groups investigated, as well as being regionally specific. Therefore caution
should be exercised when applying the norms to individuals from other regions
of South Africa, or to individuals from other ethnic/language groups such as other
than Xhosa-speaking black African language groups. Nevertheless, the outcome
reveals substantive lowering in association with disadvantaged education across
all race groups of as much as 20 to 30 IQ points, replicating the earlier South
African WAIS-III study of Shuttleworth-Edwards et al. (2004), and earlier research
in relation to the WISC-R and WISC-III of Zindi (1994) and Brown (1998),
respectively. In accordance with the observations of Nell (1999) and Manly (2005)
noted above, the research confirms in robust fashion that ethnicity in itself is not
a meaningful norming category. Significant heterogeneity within ethnic groups,
particularly in terms of quality of education, should therefore be accounted
for in test interpretation with multicultural and multilingual populations. It is
essential that appropriate cross-cultural norms such as those explicated here are
used in clinical practice to ensure that misdiagnosis is avoided.

Although sample numbers were relatively small within the Shuttleworth-
Edwards et al. (2004) study (n = 10 to 12 participants per subgroup), data that
are well stratified for the pertinent variables of age, level of education, ethnicity
and/or quality of education are considered to have more validity than poorly
stratified data on large sample numbers (Lezak et al., 2004; Mitrushina et al.,
2005; Strauss et al., 2006). Accordingly, the research is published in a leading
international journal of clinical neuropsychology, and cited in a number of
seminal neuropsychology assessment texts (for example, Grant & Adams, 2009;
Strauss et al., 2006). A current literature search failed to reveal any further cross-
cultural reports since the Shuttleworth-Edwards et al. (2004) study in respect of
any of the adult and child Wechsler Intelligence Scales, including the WAIS-R,
WAIS-III, WAIS-IV, WISC-R and WISC-IV, such that the indications from this
2004 South African study on the WAIS-III have remained the most pertinent
to date, with a glaring gap in cross-cultural information in respect of the child
versions of this series of intelligence scales.

The data in this chapter in respect of the WISC-IV, while also in respect of
small sample numbers, similarly gain validity in that the sample is well stratified
for the relevant socio-cultural variables. Further, clear replication of the adult
findings in this child-oriented research, of a downward continuum of IQ
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test performance in association with poorer quality of education rather than
ethnicity per se, provides cross-validation for both the adult and child research
probes. Thus, the cross-cultural data presented in this chapter go a significant
way towards filling the South African cross-cultural research gap in respect of the
Wechsler intelligence scales.!

Note

1  Acknowledgements are due to the National Research Foundation and the Rhodes
University Joint Research Council for funding utilised for the purposes of the first
author’s cross-cultural research.

References

Ardila, A. (1996). Towards a cross-cultural neuropsychology. Journal of Social and Evolutionary
Systems, 19(3), 237-248.

Baron, I. S. (2005). Test review: Wechsler Intelligence Scale for Children - Fourth Edition
(WISC-1V). Child Neuropsychology, 11, 471-475.

Brody, N. (1997). Intelligence, schooling, and society. American Psychologist, 52, 1046-1050.

Broom, Y. (2004). Reading English in multilingual South African primary schools. Bilingual
Education in Bilingualism, 7(6), 506-528.

Brown, L. V. (1998). Pattern analysis of WISC-III profiles for African-American children.
Dissertation Abstracts International: Section B: The Sciences & Engineering, 59(1-B).

Byrd, D. A., Jacobs, D. M., Hilton, H. J., Stern, Y. & Manly, J. J. (2005). Sources of error
on visuoperceptual tasks: Role of education, literacy, and search strategy. Brain and
Cognition, 58, 251-257.

Claassen, N. C. W., Krynauw, A. H., Paterson, H. & Mathe, M. (2001). A Standardisation
of the WAIS-III for English-speaking South Africans. Pretoria: Human Sciences Research
Council.

Cooper, B. (2004). ‘Burn-out’ threat saps teacher’s morale. Unions cite assessment system,
workloads for discontent. The Herald, Port Elizabeth, July 7.

Cull, P. (2001). EC Matric results show west-east split. Results mirror the spending patterns
of the apartheid era. The Herald, Port Elizabeth, December 31.

Flanagan, D. P. & Kaufman, A. S. (2009). Essentials of WISC-IV Assessment (2nd edition).
Hoboken, NJ: John Wiley & Sons.

Fleisch, B. (2007). Primary Education in Crisis: Why South African Schoolchildren Underachieve
in Reading and Mathematics. Cape Town: Juta.

Grant, I. & Adams, K. M. (2009). Neuropsychological Assessment of Neuropsychiatric and
Neuromedical Disorders (3rd edition). Oxford: Oxford University Press.

Harris, J. G. & Llorente, A. M. (2005). Cultural considerations in the use of the Wechsler
Intelligence Scale for Children — Fourth Edition (WISC-1V). In A. Prifitera, D. H.
Saklofske & L. G. Weiss (Eds), WISC-1V Clinical Use and Interpretation: Scientist-Practitioner
Perspectives (pp. 381-413). San Diego, CA: Elsevier Academic Press.

Keith, T. Z., Fine, J. G., Taub, G. E., Reynolds, M. R. & Kranzler, J. H. (2006). Higher order,
multisample, confirmatory factor analysis of the Wechsler Intelligence Scale for Children
- Fourth Edition: What does it measure? School Psychology Review, 35(1), 108-127.

Kusch, J. C., Watkins, M. W., Ward, T. J., Ward, S. B., Canivez, G. L. & Worrell, E. C. (2001).
Construct validity of the WISC-III for white and black students from the WISC-III



46 Section One: Cognitive Tests

standardisation sample and for black students referred for psychological evaluation.
School, 30(1), 70-88.

Lezak, M. D., Howieson, D. B. & Loring, D. W. (2004). Neuropsychological Assessment (4th
edition). New York, NY: Oxford University Press.

Manly, J. J. (2005). Advantages and disadvantages of separate norms for African Americans.
The Clinical Neuropsychologist, 19, 270-275.

Manly, J. J., Byrd, D. A., Touradji, P. & Stern, Y. (2004). Acculturation, reading level,
and neuropsychological test performance among African American elders. Applied
Neuropsychology, 11(1), 37-46.

Manly, J.]., Jacobs, D. M., Touradji, P., Small, S. A. & Stern, Y. (2002). Reading level attenuates
differences in neuropsychological test performance between African American and
white elders. Journal of the International Neuropsychological Society, 8, 341-348.

Matomela, D. (2008a). Eastern Cape schools far from ready for 2008. The Herald, Port
Elizabeth, January 14.

Matomela, D. (2008b). New year, same old story. The Herald, Port Elizabeth, January 17.

Mitrushina, M., Boone, K. B., Razani, J. & D’Elia, L. E (2005). Handbook of Normative Data
for Neuropsychological Assessment (2nd edition). New York, NY: Oxford University Press.

Nell, V. (1999). Standardising the WAIS-III and the WMS-III for South Africa: Legislative,
psychometric, and policy issues. South African Journal of Psychology, 29(3), 128-137.

Prifitera, A., Weiss, L. G., Saklofske, D. H. & Rolfhus, E. (2005). The WISC-IV in the clinical
assessment context. In A. Prifitera, D. H. Saklofske & L. G. Weiss (Eds), WISC-1V Clinical
Use and Interpretation: Scientist-Practitioner perspectives (pp. 3-32). San Diego, CA: Elsevier
Academic Press.

Saklofske, D. H., Weiss, L. G., Beal, A. L. & Coalson, D. (2003). The Wechsler scales for
assessing children’s intelligence: Past to present. In J. Georgas, L. G. Weiss, E. J. R. van de
Vijver & D. H. Saklofske (Eds), Culture and Children’s Intelligence: Cross-cultural Analysis
of the WISC-III (pp. 3-21). San Diego, CA: Elsevier Academic Press.

Shuttleworth-Edwards, A. B., Kemp, R. D., Rust, A. L., Muirhead, J. G. L., Hartman, N. L.
& Radloff, S. E. (2004). Cross-cultural effects on 1Q test performance: A review and
preliminary normative indications on WAIS-III test performance. Journal of Clinical and
Experimental Neuropsychology, 26(7), 903-920.

Shuttleworth-Jordan, A. B. (1996). On not reinventing the wheel: A clinical perspective on
culturally relevant test usage in South Africa. South African Journal of Psychology, 26(2),
96-102.

Stead, G. B. (2002). The transformation of psychology in a post-apartheid South Africa: An
overview. International Journal of Group Tensions, 31(1), 79-102.

Strauss, E., Sherman, E. M. S. & Spreen, O. (2006). A Compendium of Neuropsychological tests:
Administration, Norms and Commentary (3rd edition). New York, NY: Oxford University
Press.

Van de Vijver, E J. R., Mylonas, K., Pavlopoulos, V. & Georgas, J. (2003). Methodology of
combining the WISC-III data sets. In J. Georgas, L. G. Weiss, F. J. R. van de Vijver & D. H.
Saklofske (Eds), Culture and Children’s Intelligence: Cross-cultural Analysis of the WISC-III
(pp- 265-276). San Diego, CA: Elsevier Academic Press.

Van de Vijver, E J. R. & Rothman, S. (2004). Assessment in multicultural groups: The South
African case. South African Journal of Industrial Psychology, 30(4), 1-7.



WISC-1V test performance in the South African context 47

Wechsler, D. (2003). WISC-1V. Wechsler Intelligence Scale for Children — Fourth Edition. San
Antonio, TX: Psychological Corporation.

Wechsler, D. (2004). WISC-1V (UK): Wechsler Intelligence Scale for Children — Fourth UK
Edition. London: Harcourt Assessment.

Zindi, E. (1994). Differences in psychometric performance. The Psychologist: Bulletin of the
British Psychological Society, 7, 549-552.



The Senior South African Individual
Scales — Revised: a review

K. Cockcroft

In this chapter, the Senior South African Individual Scales — Revised (SSAIS-R), which
has played a central role in the intelligence testing of South African children since
1991, is reviewed. Despite its outdated norms it continues to be widely used, mainly
because of a lack of alternatives in terms of locally normed tests. The SSAIS-R (1992)
is a revised version of the Senior South African Individual Scales (SSAIS) published
in 1964, and known initially as the New South African Individual Scale (NSAIS). It
is based on the traditional Wechsler understanding of intelligence as a composite
of related mental abilities that together represent general intelligence (g) and which
can be divided into a verbal/nonverbal dichotomy (for example, Verbal Intelligence
Quotient (VIQ) and Performance Intelligence Quotient (PIQ)). The purpose of the
SSAIS-R is ‘to determine a testee’s level of general intelligence and to evaluate the
testee’s relative strengths and weaknesses in certain important facets of intelligence.
This differential picture of abilities is used in an educational context to predict future
scholastic achievement and to obtain diagnostic and prognostic information’ (Van
Eeden 1997b, p.34). It is noted in the SSAIS-R manual that the word ‘intelligence’
is used to imply ‘developed academic potential’ (Van Eeden 1997b, p.35). The test
is a point scale (deviation 1Q) and as such the IQ scores are scaled scores and not
quotients. While this makes the term ‘IQ’ theoretically incorrect, it is generally used
with reference to this test.

A key limitation of this test that needs to be acknowledged at the outset is
that its standardisation sample did not include black children. Only coloured,
Indian and white children were included in the original standardisation. Two
later studies explored the validity of the test with a small set of black high school
learners attending Model C and private schools (Van Eeden, 1993; 1997a).
The findings from these studies are presented below in the discussion of the
normative data for the SSAIS-R.

Description of the test

The test comprises nine core subtests (five verbal, four nonverbal) and two
additional tests (one verbal, one nonverbal), which are described in Table 4.1.
Reasonably generous time limits are set for the Number Problems, Block Designs,
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Pattern Completion, Missing Parts and Form Board subtests of the Performance
scale, enabling the measurement of both power and speed. The core subtests
form the basis for the Full Scale IQ (FSIQ) and are used to derive the Verbal and
Nonverbal IQs. The Memory for Digits and Coding subtests are additional subtests,
to be used if further diagnostic information is required, and are not included in
the composite scales. The reason for this is that their low factor analytic loadings
suggest that they make a small contribution to general intelligence and they do
not load clearly on the verbal or nonverbal factor.

Thurstone’s method was used to arrange the items within the subtests.
Homogenous items that measured the same ability were added, in ascending
order of difficulty, to each subtest (Van Eeden, 1997b).

Table 4.1 Description of subtests of the SSAIS-R and what they measure

Subtest Description and rationale
Verbal scale
Vocabulary Five cards with four pictures per card. The testee must indicate the picture that is

most relevant to a given word. There are 10 words for each card, with a total of 50
words. It measures receptive language skills, the ability to understand single words
out of context, long-term memory, concept formation and verbal learning ability.

Comprehension Fifteen questions about conventional social situations and everyday practices.
It assesses social reasoning skills, long-term memory, logical reasoning and
general knowledge.

Similarities Fifteen pairs of concepts where the testee must determine the degree of
similarity between each pair. It measures the quality of verbal reasoning
(abstract, functional, concrete), verbal concept formation, long-term memory,
ability to form associations, classification and deduction of rules.

Number Problems = Twenty arithmetical problems, of which 11 are presented only verbally and
the remaining 9 are also presented on cards. It evaluates numerical reasoning,
logical thinking, long-term and working memory and attention.

Story Memory A short story containing 43 facts, which is read to the testee. It assesses short-
term memory skills for contextualised auditory information, verbal learning
and attention.

Nonverbal scale

Pattern Nineteen partially completed patterns which the testee must complete using
Completion a pencil. Three sections of each pattern are complete, requiring the testee
to deduce the rule for completion of the fourth segment. This is a nonverbal
measure of logical thinking, visual perception, concept formation and attention.

Block Designs Fifteen items which require the re-creation of a model (either concrete or
on cards) using between four and nine plastic cubes. It evaluates nonverbal
problem-solving, visual-spatial analysis and synthesis, perceptual organisation,
visual-motor coordination and attention.

continued
—_—>



50 Section One: Cognitive Tests

Subtest Description and rationale

Missing Parts Twenty pictures, each with an essential part missing, which the testee must
identify, verbally or nonverbally. It measures contact with reality, ability to
distinguish between essential and non-essential visual information, visual
perception, long-term visual memory and the ability to understand the whole
in relation to its parts.

Form Board A board containing six coloured shapes which the testee must re-create using
three to four loose parts. It assesses visual perception, visual concept formation,
visual-spatial analysis and synthesis and visual motor coordination.

Additional subtests

Memory for Digits = A series of digits are read out by the examiner and the testee must repeat them
in the same sequence for the Forwards section and in reverse sequence for
the Backwards section. It determines the testee’s working memory, auditory
sequencing and auditory attention.

Coding Digits from one to nine, each with an accompanying symbol, are provided
in a key at the top of the page. The testee must complete the accompanying
symbol for a random array of 91 digits within 120 minutes. This measures
visual-associative learning, psychomotor speed, visual-motor integration and
coordination, as well as attention.

The time required to administer the SSAIS-R is approximately 90 minutes, and it
has instructions and scoring in both English and Afrikaans. There is no evidence
that the English and Afrikaans versions of the SSAIS-R are equivalent. Despite
this, separate norms are only provided for each language for the Vocabulary
subtest. In terms of scoring the test, subtest standard scores range from O to 20
and it is possible that the test may not be sufficiently sensitive for very low-
functioning children. Tables are provided to convert raw scores to scaled scores,
which have a mean of 10 and a standard deviation of 3. Confidence intervals
based on standard errors of estimate (SEE) and true scores are provided in the
manual for each age range for both the environmentally disadvantaged (that
is, English- and Afrikaans-speaking coloured and Indian children from socio-
economically deprived backgrounds) and non-disadvantaged (that is, English
and Afrikaans first-language white children from advantaged backgrounds)
normative samples. The SEE gives an indication of the probable limits of a child’s
true test score (IQ in this case). A confidence interval of 2 SEE should provide
a sufficient range within which a true score is likely to fall (Van Eeden, 1997b).
Information necessary for calculating the significance and frequency of
discrepancies for an individual’s subtest profile are provided in the Background
and Standardisation manual (Van Eeden, 1997b). It is important to note that the
nonverbal subtests for children aged 12 years and older are less suitable for profile
analysis in the case of more intelligent learners (two standard deviations or more
above the mean for 12- and 13-year-olds, and one standard deviation above the
mean for 14-16-year-olds) (Van Eeden, 1997b). In these cases statistically significant
deviations do not necessarily point to a weakness in the learner’s profile, as the scores
may still fall well within (or above) the average range of functioning. Although
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significant differences should be investigated further, in these cases it is important to
base hypotheses on additional information and not just on a single score.

The statistical significance of Verbal versus Nonverbal scale differences is
provided in the Background and Standardisation manual (Van Eeden, 1997b).
Differences between the Verbal and Nonverbal scales should be interpreted
with caution, as they may in certain instances be statistically significant, but
may not have practical significance. Thus, a difference between the Verbal and
Nonverbal scales may be calculated as statistically significant, when in practice
such differences occur relatively frequently in the general population and
are consequently not practically significant. It is also important to remember
that the FSIQ score cannot be interpreted meaningfully if there is a significant
difference between the VIQ and the PIQ. Tables for prorating are not provided,
which is appropriate, since prorating introduces unknown measurement error
and violates standard administration procedures.

Demographic variables

A limited set of demographic influences has been examined in respect of the
SSAIS-R — namely, home language and gender. According to Van Eeden (1997b),
there was a significant difference in performance on both the Verbal and Nonverbal
scales of the SSAIS-R between English- and Afrikaans-speaking children (p < .05),
in favour of the former group. Claassen (1987) cites the higher socio-economic
status of the English-speaking learners as a possible reason for this difference.

In terms of gender effects, there was no significant difference between boys
and girls in their performance on any of the composite scales of the SSAIS-R,
despite the popular belief that girls are more verbally orientated, while boys are
regarded as more mathematically and spatially adept. There is, however, some
empirical support for such beliefs. For example, Bee and Boyd (2004) found
that American primary school boys scored significantly higher on numerical
reasoning tasks than matched girls, whereas the girls scored significantly higher
on verbally related tasks. That such differences did not emerge on the SSAIS-R is
advantageous, as it eliminates the need for gender-specific normative data.

While comparisons between the environmentally disadvantaged and non-
disadvantaged groups are noticeably absent, the means and standard deviations
are provided for each group so that these comparisons can be made. When
calculated, there were significant differences across all age groups and subtests
(p < .0001) in favour of the non-disadvantaged group, which increased with
age. Strauss, Sherman and Spreen (2006) attribute such increases to the fact
that adverse environmental influences exert a cumulative effect on cognitive
abilities, and these increases may be more evident within disadvantaged groups.

No data are provided in respect of parental education, although this would
be expected to influence performance on the SSAIS-R, since parents who have a
tertiary education are likely to enter professional occupations, and subsequently
to belong to middle-to-high socio-economic groups. This in turn influences
access to financial resources, diet, health care, quality of education, exposure
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to books and technology, parent-to-child ratio, parental knowledge of child
development and familiarity with Western cultural mores, which are all likely
to have an effect on child development and psychological functioning (Brislin,
1990; Flynn & Weiss, 2007; Nell, 1997; Owen, 1991). While no local data exist
to support this, the mean FSIQ of children of US parents who had completed
college was found to be 22 points higher than that of children whose parents
had less than nine years of education (Sattler & Dumont, 2004).

Normative data

When the SSAIS was revised in 1985, a proportionally stratified sample of 500
learners (100 per age group, for ages 7, 9, 12, 14 and 16 years) was drawn from
each of the legacy education departments (i.e. the Houses of Delegates (Indians),
Representatives (coloureds) and Assembly (whites); black Africans had no
parliamentary representation and were thus not included in the standardisation
sample), using a method of controlled selection. Stratification variables
included province, medium of instruction and area. Items were eliminated
which favoured one or more race groups over the others. For inclusion, an item
had to discriminate between learners within the different age groups and the
distribution of difficulty values had to be as wide as possible. Items were then
arranged in ascending order of difficulty in each subtest (Van Eeden, 1997b).

The original test norms were based on a sample of 2 000 children, with 200 at
each year from ages 7 years to 16 years 11 months. The children were drawn from
white, Indian and coloured racial groups, and spoke either Afrikaans or English
as their home language. Because of their low representation, children attending
private and special needs schools were not included. Norms were stratified again
according to province, medium of instruction and area (Van Eeden, 1997b).

Since the SSAIS-R content is based on Western cultural knowledge,
environmentally disadvantaged children would be handicapped in terms of
knowledge of and familiarity with the cultural content of the test. A positive
correlation was found between socio-economic status, particularly socio-
economic deprivation, and performance on the SSAIS-R (Van Eeden, 1997b).
Consequently, a separate sample of 4 767 coloured and Indian children was
also drawn up. Thus, the norms in Part III: Tables of Norms represent norms
for English and Afrikaans first-language children who can be considered non-
environmentally disadvantaged. A second set of norms exists for the proportional
or environmentally disadvantaged sample, in an appendix to the manual.

Two additional studies explored the validity of the SSAIS-R with 14- and 15-
year-old high school learners who had an African language as their mother tongue
and were attending private schools (Van Eeden, 1993), and 14- and 15-year-old
learners attending Model C schools who had an African language as their mother
tongue (Van Eeden, 1997a). These studies were motivated by the growing need to
use the SSAIS-R with children who did not have English as their mother tongue
and because ‘differences in the quality of education cause substantial variations
of proficiency in English among children of the same age’ (Van Eeden, 1993, p.1).
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In terms of the first study, the sample comprised 105 learners who were
attending private schools in Johannesburg and Pretoria. Of this group, 35 children
had English as their home language and 70 spoke an African language at home.
The former group formed a comparison group for the latter group. They were all
said to be reasonably proficient in English, as determined by performance on a
Scholastic Achievement Test in English. When their performances were compared,
the English first-language group showed significantly higher levels of performance.
The performance of the children who spoke an African language at home was
comparable to that of the non-environmentally disadvantaged group. The relatively
small sample size may have influenced these results. It was concluded from the
study that the norms for the proportional (environmentally disadvantaged) norm
group should be used if a child is not tested in his or her mother tongue. Further,
the SSAIS-R was shown to be reasonably reliable for use with children who did not
speak English at home, but who had some proficiency in English. However, it was
advised that confidence intervals based on the standard errors of measurement
(SEM) be used to indicate the possible range of a child’s true score.

The second study, which explored the validity of the SSAIS-R for 14- and
15-year-old learners at Model C schools who had an African language as their
mother tongue, was published in 1997 (Van Eeden, 1997a). This employed a
similar methodology and sample sizes to the 1993 study and reached the same
conclusions as the 1993 study had done.

Itis no longer valid to compare South African children along language (or ethnic)
lines in order to determine performance. It is now apparent that quality of schooling
plays a critical role in determining the outcome of IQ testing (Shuttleworth-Edwards,
Kemp, Rust, Muirhead, Hartman & Radloff, 2004). In South Africa, schools are still
living with the legacy of apartheid and although they are now racially desegregated,
there are still marked inequalities between independent (privately funded) schools,
former Model C government schools and schools located within townships and
rural areas. The former two types of schools are far better resourced than the latter, in
which learning is hampered by poorly trained teachers, high teacher-learner ratios
and lack of educational resources, to name but a few of the problems these schools
experience (Fleisch, 2007). Shuttleworth-Edwards et al. (2004) note this issue,
and in the preliminary normative data that they have collected for white English
first-language and black African first-language South Africans on the Wechsler
Intelligence Scale for Children (Fourth Edition) (WISC-IV), they have stratified their
sample for quality of education (advantaged versus disadvantaged).

Psychometric properties

In order to determine scaled and standard scores from the standardisation data,
raw scores from the normative sample were normalised for each age group.
Scaled scores were then derived from these distributions. This resulted in 16 six-
month age bands, with scaled scores ranging from 1 to 19 for each age group.
Composite Verbal and Nonverbal, as well as Full Scale scores, can also be derived,
which are based on sums of scaled scores.
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Internal reliability and standard error of measurement

Within the non-environmentally disadvantaged group, internal consistency
reliability coefficients using the Kuder-Richardson Formula 8 for subtests 1 to 10
and the Kuder-Richardson Formula 12 for subtest 11 range from 0.59 (Missing
Parts, ages 13 and 14 years) to 0.91 (Block Designs, 8-, 10- and 12-year-olds)
for the subtest scores. The reliability coefficients for the composite scales were
calculated using Mosier’s formula and range from 0.86 (Nonverbal scale, 12-year-
olds) to 0.95 (Full Scale, 9-, 10-, 11-, 13- and 15-year-olds). It is important to
consider the reliability coefficients and the SEM when interpreting subtest and
composite scale scores. The average SEM across age for the FSIQ is 3.51 IQ points;
others range from .83 to 1.90 scaled score units (subtests) and from 3.29 to 5.43
IQ points (composite scores). The Background and Standardisation manual (Van
Eeden, 1997a) provides more detail on this, and on SEM by age.

Content validity

The development of the SSAIS-R, as well as its predecessors, the SSAIS and
NSAIS (which both had good content validity), was based on the Wechsler
model of intelligence. The process of development included bias analyses on
the standardisation sample results. Quality assurance procedures were carried
out by employing psychologists and counselling psychology students from the
University of Stellenbosch for administration and scoring, and researchers from
the Human Sciences Research Council (HSRC) for data entry and analysis. It
should be noted that the standardisation version of the test included more items
than the final published version; a maximum of 20 per cent of a subtest was
dropped following standardisation (Van Eeden, 1997b).

Construct validity
Overall, the Verbal subtests are significantly intercorrelated at p < .01 or .05,
supporting the construct validity of this scale. The Nonverbal subtests are similarly
intercorrelated. The correlations are in no instance so high that a particular subtest
does not also have specific variance. (If the specific variance exceeds the error
variance and can account for a minimum of 25 per cent of the variance, a test
has adequate variance). In particular, Form Board, Memory for Digits and Coding
have considerable specific variance. On the other hand, the Comprehension and
Similarities subtests do not have adequate variance, and nor does the Block Designs
subtest for learners between the ages of 13 and 15 years. The Comprehension
and Similarities probably measure a composite verbal reasoning factor, while
Block Designs is likely to measure a composite nonverbal reasoning factor for the
mentioned age groups, rather than other specific abilities. Although the Missing
Parts subtest has adequate specific variance for certain age groups (8-, 10-, 12-,
13-, 14- and 16-year-olds), it is smaller than the error variance, particularly in the
non-environmentally disadvantaged sample. Thus, the specificity of a subtest for a
particular age group needs to be taken into account when interpreting scaled score
deviations from the learner’s scaled score averages (Van Eeden, 1997b).

Factor analysis was also used to examine the intercorrelations between the
subtests and to obtain more information about the structure of underlying abilities
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on the SSAIS-R. The results, which are presented in detail in the Background
and Standardisation manual, indicate which subtests share variance and thus
measure the same construct. The first unrotated factor of a principal components
analysis was, with two exceptions, .30 or greater for all age groups, supporting
the construct validity of the subtests as measures of intelligence. However, it is
preferable that loadings of .50 or higher be used for including subtests to evaluate
general intelligence. Neither Story Memory (for ages 11, 13, 15 and 16 years) nor
Missing Parts (for ages 7, 11, 13 and 15 years) meets this criterion. In most cases,
Form Board, Memory for Digits and Coding do not satisfy this criterion for the
non-environmentally disadvantaged sample (Van Eeden, 1997b), suggesting that
they do not load on a common ‘intelligence’ construct.

Exploratory factor analysis, using a three-factor structure, based on the
expectation of verbal, nonverbal and freedom from distractibility factors, was
initially used, but the factor loadings could not be meaningfully interpreted
and a two-factor structure was thus specified. This represented a verbal and a
nonverbal factor. The correlations between the two rotated factors indicate a
single, higher-order factor (g). However, the rotated factors also have specific
variance. Thus, there is confirmation of the theoretical structure of the SSAIS-R:
namely, that the subtests measure a general intelligence factor as well as verbal
and nonverbal intelligence. Four of the five Verbal scale tests load on the verbal
factor — namely, Vocabulary, Comprehension, Similarities and Story Memory.
The fifth subtest, Number Problems, loads on both the verbal and nonverbal
factors and is likely to also measure freedom from distractibility as it taps
working memory. All of the Performance scale subtests load on the nonverbal
factor — namely, Pattern Completion, Block Designs, Missing Parts and Form
Board, although Form Board shares a low correlation with the other subtests,
has low communalities and a relatively low loading on g and thus also measures
more specific abilities (Van Eeden, 1997D).

Memory for Digits and Coding both showed low loadings on g and thus
make a very small contribution to general intelligence. In addition, they do
not load clearly on a verbal or nonverbal factor. Consequently, they are not
included in the calculation of the FSIQ. Despite the fact that a freedom from
distractibility factor could not be extracted, information on this ability can be
obtained from the latter subtests, particularly the Digit Span subtest, as well as
Number Problems (Van Eeden, 1997b).

There are no reported studies that determine the factor structure of the
SSAIS-R in clinical populations.

Correlations with other intelligence tests
The Verbal, Nonverbal and Full Scale scores of the SSAIS-R correlated significantly
(p < .01) with the New South African Group Test (NSAGT) and the Group Test for
Indian South Africans (GTISA) for both the non-environmentally disadvantaged and
the disadvantaged norm groups (Van Eeden, 1997b). This suggests that the SSAIS-R
was measuring the same construct as these group measures of cognitive ability.
While many published studies use the SSAIS-R to gauge South African
children’s intellectual abilities as part of a larger investigation, very few have



56 Section One: Cognitive Tests

examined its psychometric properties. Cockcroft and Blackburn (2008)
investigated how effectively the subtests of the SSAIS-R were able to predict
reading ability, as assessed by performance on the Neale Analysis of Reading
Ability — Revised (NARA) (Neale, 1989). The findings were consistent with
literature that had identified a correlation between the Vocabulary subtest of the
Wechsler Intelligence Scale for Children — Revised (WISC-R) and reading ability
generally (Muter, Hulme, Snowling & Stevenson, 2004). Cockcroft and Blackburn
also found gender differences in this regard, with the ability to reason abstractly,
deduce rules and form associations appearing to be particularly important for
boys’ reading comprehension. Auditory memory for text appeared to impact on
girls’ reading, but not boys’, while visual sequencing abilities did not appear to
be as important as the aforementioned skills for reading in the early stages of
development (the children in the study were in Grade 2).

Concurrent validity

When the SSAIS-R was normed, teachers were asked to rate each child on a five-
point scale which assessed their language skills and general intellectual ability.
This was used as the criterion for determining whether the SSAIS-R was able to
differentiate between children of differing intellectual abilities. There was no
separation by age. The correlations between this criterion and the composite and
scaled scores on the SSAIS-R were, with a few exceptions, significant (p < .01),
indicating that the SSAIS-R has the ability to differentiate between children in
terms of their intellectual ability (Van Eeden, 1997b).

Predictive validity

The main role of children’s intelligence tests has been to identify students at
risk of academic failure. The early diagnosis of potential school failure can alert
teachers and parents to the need for preventative intervention, tailored to the
strengths and weaknesses revealed by an intelligence test. However, the capacity
of derivatives of the original Wechsler tests, such as the SSAIS-R, to predict
academic achievement (and especially academic failure) has been the subject of
some controversy (De Bruin, De Bruin, Dercksen & Cilliers-Hartslief, 2005; Van
Eeden & Visser, 1992). The extent to which a Full Scale intelligence test score is
a useful predictor of academic success depends partly on the age of the person
being tested. For example, Jensen (1980) reviewed the voluminous literature and
found that the typical range of correlations between intelligence test scores and
school grades in the USA was 0.6 to 0.7 for the elementary grades, 0.5 to 0.6
for high school, 0.4 to 0.5 for college and 0.3 to 0.4 for graduate school, while
Kaufman (1990) cites an overall correlation of 0.5 between intelligence test scores
and school performance for US children. The predictive validity of the SSAIS-R
for school achievement is similar, with correlations ranging between 0.24 and
0.51 (for the NonVerbal scale) and between 0.20 and 0.63 (for the Verbal scale)
depending on the grade and subject (Van Eeden, 1997b). The Verbal scale of the
SSAIS-R similarly appears to be slightly more strongly correlated with academic
success than the NonVerbal scale (Van Eeden, 1997b). This is probably a result of
the highly verbal nature of much of the school curriculum. When the predictive
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validity of the SSAIS-R was calculated, in some instances the numbers within a
grade were small (less than 100), which is problematic and may have resulted in
non-significant or low correlations. Since the South African school curriculum
has changed considerably since the 1990s, these statistics are no longer valid.

Conclusion

Although psychometrically sound, the SSAIS-R is based on a dated theoretical
model, with newer IQ tests (for example, WISC-IV) subscribing to the more
recent Cattell-Horn-Carroll (CHC) framework (Flanagan, McGrew & Ortiz,
2000), which is more comprehensive. This framework is a synthesis of the factor
analytic work of Carroll (1993; 1997) and Horn and Noll (1997) and emphasises
several broad classes of abilities at the higher level (for example, fluid ability
(Gf), crystallised intelligence (Gc), short-term memory, long-term storage and
retrieval, processing speed) and a number of primary factors at the lower level
(for example, quantitative reasoning, spelling ability, free recall, simple reaction
time). However, the IQ tests based on the latter theory have been criticised for the
fact that there are as yet relatively few studies of the validity of CHC theory with
regard to diagnosis and intervention in clinical populations, while considerable
empirical data exist on the clinical validity and diagnostic utility of the Wechsler
scales. The demographics of South African children and the educational
curriculum have changed so substantially since the original development of the
SSAIS-R that restandardisation and renorming of the test are critically overdue.

A further issue in IQ test use is the finding that the developed world has
demonstrated substantial IQ gains in the 20th century (see Flynn & Weiss,
2007) and these increases are also being evidenced in less developed parts of the
world, such as Kenya (Daley, Whaley, Sigman, Espinosa & Neumann, 2003). It
is consequently not unreasonable to assume that South African children may
demonstrate similar increases in IQ. These gains illustrate what is happening
in educational settings and suggest that certain of children’s cognitive skills are
being enhanced over time. Gains have been particularly prominent on those
WISC subtests that assess processing speed and abstract classification, skills which
appear to have developed because of their social and educational significance.
This finding, known as the Flynn effect, indicates that intelligence is dynamic,
and further corroborates the need to redevelop and renorm tests of intelligence
on a regular basis (Flynn & Weiss, 2007).

While Shuttleworth-Jordan (1996) has proposed that the South African
psychometric community focus on norming commonly employed cognitive
tests for use in the South African context, rather than ‘reinventing the wheel’
with the development of new tests, she qualifies this statement by adding that
the focus be on internationally based intellectual tests. This proposal is already
being acted upon with Shuttleworth-Edwards et al.’s investigations into the
WISC-1V, reported on in chapter 3 of this volume.
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Assessing school readiness using
the Junior South African Individual
Scales: a pathway to resilience

L. C. Theron

School readiness is a crucial construct in the life of a child: being ready to learn
and to interact meaningfully with a group of peers and teachers is predictive
of later achievement, resilience and well-being (Duncan et al., 2007; Edwards,
Baxter, Smart, Sarson & Hayes, 2009). By assessing how ready a child is to make
the transition to a formal school environment, and how ready the child is to
learn formally, it becomes possible to identify children who are at risk of poorer
outcomes (Roodt, Stroud, Foxcroft & Elkonin, 2009). Identification of risk is
not done to label children, but rather to extend a helping hand to children
who have not yet developed the necessary foundational cognitive, perceptual,
physical, social and emotional skills to cope with the multiple demands of
formal schooling. This helping hand comes in the form of recommendations for
timely, suitable interventions that can potentially enable children to navigate
pathways towards resilience.

Drawing on ten years of professional experience as a practising educational
psychologist, I will comment in this chapter on how school readiness can be
assessed using the Junior South African Individual Scales (JSAIS). Following
a brief introduction to the JSAIS, I will draw the reader’s attention to the
limitations of the JSAIS as a school readiness measure and suggest ways in which
psychometrists and psychologists can compensate for this. I will provide pointers
to using the JSAIS diagnostically with regard to social and emotional readiness
for school, concentration difficulties, language barriers and physical difficulties.
I will also emphasise that interpretation of JSAIS results should be nuanced
by cognisance of the realities of our multicultural and violent South African
context. In essence, this chapter will aim to encourage interns and practitioners
not to limit the JSAIS to use as a measure of intelligence, but to use it as a tool to
comment qualitatively (rather than just quantitatively) on children’s readiness
for formal learning.

Defining school readiness

Simply put, school readiness is concerned with how prepared, or ready, a child is
to profit from schooling (Reber & Reber, 2001). Despite the apparent simplicity
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of the aforementioned statement, school readiness is a widely debated term and
one that often causes parents and preschool teachers, not to mention children
themselves, some distress. Although school readiness is anticipated to occur
around the age of six, its meaning involves more than arrival at a chronological
age (De Witt, 2009).

In North America, school readiness is typically understood to encompass
physical health and adequate motor development, social and emotional maturity,
positive attitudes to learning, language development, and cognition and general
knowledge (Dockett & Perry, 2009). Similarly, in South Africa school readiness
is understood to denote emotional, intellectual, social and physical readiness
as well as school maturity (De Witt, 2009). As such, school readiness signifies
preparedness and capacity to cope with the multiple and complex challenges
commensurate with formal schooling. Clearly then, it is more than a given age
or mere cognitive readiness.

Given the complexity of what is implied by school readiness, suggestions
that school readiness assessments not be limited to a one-off, single-context
appraisal and that they be multidimensional (Panter & Bracken, 2009) begin to
make good sense. Nevertheless, the reality (also for South African children) is
that such assessments would probably be logistically and financially prohibitive
(Panter & Bracken, 2009). The question then arises of how psychometrists and
psychologists might best use available measures to comment meaningfully on
school readiness. I turn now to a brief overview of the JSAIS in a bid to answer
this question.

The JSAIS as a school readiness assessment tool

At the outset of any presentation of the JSAIS, it is important to acknowledge the
widespread understanding that it (like other measures of cognitive functioning)
has limited value. The JSAIS has not been standardised for all cultural groups
making up the population of South African children: it was developed for use
with white English- and Afrikaans-speaking children (Madge, 1981) and later
standardised for use with Indian (Landman, 1988) and coloured children
(Robinson, 1989). Furthermore, it does not provide a picture of the child as a
total little person (Roodt et al., 2009). Nevertheless, despite these shortcomings,
it can provide useful diagnostic information (Van Eeden & De Beer, 2009) and
commentary on a child’s readiness for formal schooling (Robinson & Hanekom,
1991), especially when used perceptively and critically.

The JSAIS aims to measure the intellectual skills cardinal to a child’s progress
in Grade 1, or a child’s cognitive ability between the ages of 3 years and 7 years
11 months (Madge, 1981). Although the full battery comprises 22 tests, only 12
core tests are used to compile a child’s cognitive profile. These 12 tests form the
Global intelligence quotient (IQ) scale (see Table 5.1) and are variably grouped to
provide a Verbal, Performance, Numerical and Memory scale. These scales form
the focus of this chapter, primarily because Robinson and Hanekom (1991) have
confirmed their validity for assessing school readiness close to actual school entry.
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Table 5.1 Summary of global intelligence quotient scale

Test description*

Rationale

Verbal scale**

Vocabulary
This test consists of 28 cards (bound into a

picture booklet), each depicting four pictures.

The practitioner says a word and the child
points to the picture matching the word.

It measures the child’s ability to recognise,
comprehend and interpret everyday language out
of context. Because an auditory stimulus (a spoken
word) is paired with a visual stimulus (four pictures
from which the child must choose), integration of
visual and verbal stimuli is required.

Ready Knowledge

There are 28 brief questions which the
practitioner potentially asks the six-year-old
child.

It measures social reasoning skills and general
knowledge (i.e. long-term memory). A child’s
competence in this test reflects the extent to which
the child has been exposed to factual knowledge,
preschool stimulation and cultural influences
(Brink, 1998).

Story Memory
The practitioner reads a brief story and asks
the child to retell the story.

It measures short-term memory skills for narrative,
or meaningfully related, auditory information when
recall is unaided by specific questions.

Picture Riddles
The test consists of 15 cards (bound into a

picture booklet), each depicting four pictures.

The practitioner verbalises the riddle and
the child points to the picture matching the
answer.

It measures independent reasoning skills when
comprehension is dependent on relatively complex
language, concrete practical judgement and
understanding of rhyming words. Because an
auditory stimulus (spoken riddle) is paired with a
visual stimulus (four pictures from which the child
must choose), integration of visual and verbal stimuli
is required.

Word Association
The test consists of 15 statements which the
child completes.

It measures the ability to reason relationally,
categorically and logically in terms of purely verbal
stimuli.

Performance scale

Form Board

The test consists of 11 tasks which the child
must complete (build) in a limited period
of time.

It measures form discrimination and manipulation.
It also allows insight into trial-and-error visual
reasoning, spatial orientation and perceptual
constancy.

Block Designs

The test consists of 14 tasks which the child
must complete (build) in a limited period
of time.

It measures visual-spatial reasoning. It also allows
insight into how patterns are analysed and
synthesised, visual-motor coordination and speed.
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Test description* Rationale

Performance scale

Absurdities A: missing parts

The test consists of 20 cards (bound into a It measures form discrimination and the ability to
picture booklet). The child identifies what is recognise essential details within a larger whole.
missing in each picture.

Absurdities B: absurd situations

The test consists of 17 cards (bound into a It measures visual reasoning and recognition of a
picture booklet). The child identifies what is visual portrayal of something absurd/inappropriate.
odd/inappropriate in each picture.

Form Discrimination

The test consists of 32 cards (bound into a It measures visual form discrimination. It also
picture booklet), each depicting four figures.  provides insight into spatial orientation, visual
The child identifies which figure is different reasoning and perceptual constancy.

from the rest.

Numerical scale

Number and Quantity Concepts

The test consists of 23 cards (bound into a It measures basic numeracy skills and how well/
picture booklet) containing a visual stimulus accurately the child can apply these to solving
paired to a simple arithmetic question asked | simple arithmetic problems (when paired with visual

by the practitioner, and 15 simple, spoken- stimuli and when presented as a purely auditory
word sums (not paired with visual stimuli). word sum).

Memory for Digits

The test consists of six (increasingly long) It measures short-term memory for auditory

auditory numerical sequences (two to seven sequences (or non-narrative information).
digits) that the child must repeat; and four

(increasingly long) auditory numerical

sequences (two to five digits) that the child

must reverse.

Memory scale

Story Memory

As above. As above.
Absurdities A: missing parts

As above.

Memory for Digits

As above.

Sources: Brink (1998); Madge (1981).

Notes: *All descriptions of tests in this table pertain to six-year-old children. Test
descriptions for younger children can be found in the JSAIS manual (Madge, 1981). All
tests, except Story Memory, are subject to discontinuation rules; details of these rules can
also be found in the JSAIS manual. ** The JSAIS manual (Madge, 1981) contains guidelines
on how to compute the Verbal, Performance, Memory, Numerical and Global scales, all of
which form part of the gestalt of school readiness but are not enough (by themselves) to
confirm school readiness.
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While the JSAIS-derived scales referred to above will enable a practitioner to
comment to some extent on a child’s verbal, number, auditory-perceptual,
visual-spatial and visual-motor abilities — all cardinal to intellectual readiness for
school - they do not provide standardised scores for emotional, social and physical
readiness or for school maturity. To provide meaningful commentary on these
crucial facets of school readiness, the practitioner essentially needs to behave
like a skilled qualitative researcher and make detailed, informed observations of
the child being assessed.

In Table 5.2 1 suggest test-specific opportunities for observation that are
embedded in the JSAIS process. These suggestions are drawn from my experiences
of assessing preschoolers between 2000 and 2010, including weekly assessment of
the school readiness of preschool boys from multiple cultures in a private, English-
medium boys’ school. This rich experience has taught me to use the JSAIS as a
springboard for observations that comment on comprehensive school readiness.

Table 5.2 Test-specific opportunities for school readiness observations

Verbal scale Useful observations

Vocabulary ®  Does the child echo every word? What might this suggest about auditory
processing?

e Must words be repeated? What might this suggest about hearing? What
might this suggest about familiarity with the language of testing? What
might this suggest about concentration skills?

e Does the child dither/withdraw when uncertain? What might this suggest
about confidence levels and/or anxiety?

e Are many/most words unfamiliar to the child? What might this suggest about
familiarity with the language of testing? What might this suggest about
language stimulation?

e s the child curious about words that he/she does not know? What might
this suggest about attitude to learning? Might a lack of obvious curiosity be
related to cultural mores?

Ready Must questions be repeated? What might this suggest about hearing or about
Knowledge processing? What might this suggest about concentration skills?

e How does the child phrase answers? For example, a six-year-old child's answer
to me about why we cannot touch the sun was ‘Our hands not big'. If single
words, or poorly constructed phrases (as in the example given) or clumsy
syntax, are predominantly used, what might this suggest about expressive
language skills?

®  Does the child make many articulation errors whilst answering? What might
this suggest about expressive language skills?

e Does the child provide convoluted answers where a simple sentence might
have sufficed? What might this suggest about expressive language skills?

e How does the child’s answer match the question? For example, a six-year-old
boy’s answer to ‘Name two things that are seen in the sky and nowhere else’
(Question 10) was ‘Because you are in the cloud’. What might this suggest
about receptive language skills and/or auditory processing?
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Verbal scale

Useful observations

Ready
Knowledge

Does the child perseverate or stick to a previous theme? For example, do
answers to subsequent questions retain an earlier question’s focus (in my
experience, the answer to Question 12 often reflects perseveration around
animals (see answer to Question 11). A more extreme example relates to

a six-year-old who answered ‘You have eyeballs to see with' in response to
Question 7. Then he answered ‘Eyeballs ... they help you to see ... and you see
out of the window ... and you look at all the people’ in response to Question 10.
Later, in response to Question 14, he answered: ‘Because it's your eyeballs.’
What might this suggest about concentration skills or about capacity to shift
mental set / mental flexibility?

Do the questions spark stories? For example, in response to the question about
what a chemist does (Question 17), a boy eagerly told me in great detail about his
brother who had gone to a chemist and what had transpired there. What might this
suggest about his levels of distractibility and concentration skills?

Can the child generally not answer questions relating to time concepts (see
Questions 12, 18, 19, 20, 21, 22, 27)? What might this suggest about the
development of time concepts?

Does the child hear ‘mat’ for ‘gnat’ (see Question 24)? What might this
suggest about auditory discrimination?

Does the child have accurate answers to factual questions (see, for example,
Questions 11, 16, 17, 23, 24, 25)? If not, might this be related to how well
the child has been stimulated? Might this be related to the child’s socio-
economic background? Might this be related to the child’s culture? Might
this be related to long-term memory?

Story Memory

Does the child refuse this task / panic? What might this suggest about
confidence levels and/or shyness and/or anxiety?

How does the child narrate the story? In well-constructed sentences or clumsy
phrases? With multiple articulation errors? With convoluted descriptions for
simple concepts (e.g. ‘There were two little rat-type animals' for mice)? With
incorrect plurals (e.g. ‘sheeps’, ‘mouses’) or incorrect conjugation of the past
tense (e.g. ‘they goed to frogs’)? What might any of the aforementioned
suggest about expressive language skills and language development?
Does the child narrate the story chronologically? Does the child remember
the gist but not the detail? Are the details altered (e.g. tea becomes *coffee’,
twinkle becomes ‘star’)? What might this suggest about listening skills?
Does the child recall only the first or last third of the story? What might this
suggest about concentration skills?

Does the child confabulate? This may demonstrate the point at which focus
and/or memory declined. What might this say about concentration skills?
What might this say about imagination and fantasy?

Does the child appear to pay attention during the reading of the story? Does
the apparent concentration match what is recalled? If not, what might this
suggest about distractibility?

continued
EEm—
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Verbal scale

Useful observations

Story Memory

If the child is unable to recall the story or is adamant that he/she remembers
nothing, what response would you get if you asked simple questions (such

as ‘Who is the story about?’ / "‘Where did they go?’ etc.)? Clearly you would
not use these responses to score the Story Memory test, but what diagnostic
information might be revealed? If the child copes with these questions, what
might this suggest about the need for support or capacity for aided recall
versus unaided recall?*

Picture Riddles

Does the child struggle with longer riddles, or does the answer reflect
comprehension of only one part of the riddle? What might this suggest about
auditory processing? What might this suggest about concentration?

Do the pictures spark stories? For example, some six-year-olds have launched
into stories about their pets in response to Question 18 or about their toys in
response to Question 14. What might this suggest about distractibility?
Does the child cope well with all riddles, except those including abstract
language (see Questions 20-23)? What might this suggest about the child’s
exposure to complex language / language stimulation?

Word
Association

Does the child echo every statement? What might this suggest about auditory
processing?

Does the child take a long time to answer? What might this suggest about
expressive language?

How does the child process auditory detail? For example, what do answers like
‘Dogs have hair and birds have wings' or ‘The sea is wet and the desert is hot' or
‘Stones are hard and wool is sheep’ suggest about processing skills and attention
to detail?

How do the aforementioned differ from answers like ‘Sugar is sweet and vinegar
is yuck! or ‘Dogs bark and lions ROARRRRRRR [sound emulated]'? What does a
response like this suggest about maturity?

Does the child often decline to answer, or answer ‘not’ or ‘I don’t know'? What
might this suggest about familiarity with the language of testing / language
stimulation?

Performance
scale

Useful observations

Form Board

Does the child work slowly? What might this suggest about visual-motor
readiness for school? What might this suggest about work tempo?

Can the child discriminate between the colours and the shapes of the form-
board pieces? What might this suggest about conceptual stimulation? What
might this suggest about exposure to these concepts - are colourful shapes,
or pictures of these, readily accessible in this child’s milieu? What might this
suggest about capacity to see colour and possible visual barriers to learning?
Does the child demonstrate poor trial-and-error skills? What might this suggest
about the child’s capacity to problem-solve?

Does the child play with the shapes? What might this suggest about readiness
to work formally?
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Performance
scale

Useful observations

Form Board

Do the shapes spark comment? For example, children have sometimes
commented that parts of the circle look like ‘a slice of pizza'. Do these
comments reflect creativity, or do they interfere with task completion, and
what might this then suggest about a mature work ethic?

Does the child quit when tasks within this test are challenging? What might

this say about emotional readiness to learn? What might this suggest about
perseverance and task completion?

Does the child become visibly frustrated and/or angry when tasks within this
test are challenging? Very occasionally, children | have assessed have slammed
the form board or swept the pieces off the table when they have found this to
be a challenging task. What might that say about frustration tolerance and
emotional/social readiness to learn?

Block Designs

The questions pertaining to Form Board can usually be asked of Block Designs,
too. In addition:

Does the child fail to notice the colour of the blocks or the directionality of the
design? What might this suggest about attention to detail?

Can the child only build designs that were first modelled by the practitioner?
Can the child work independently from the model? How frequently does the
child refer to the model? Does the child try to build the design directly on

top of the model card? What might this imply about the child’s capacity for
independent analysis and synthesis?

Does the child rotate the model? What might this convey about visual-
perceptual skills?

Does the child ignore the pattern card and build something else? What might this
suggest about age-appropriate work ethic? About cooperation? About ability
to follow instructions?

Absurdities A:
missing parts

Does the child miss finer detail? For example, in my experience children who are
less focused on detail miss the finger (Card 12), the second hand (Card 14), the
light (Card 15), the eyebrow (Card 19) and the peg (Card 20), but cope well
with the remaining cards. What might this suggest about attention to detail?
Does the child provide answers that suggest unfamiliarity with the object in
the picture? For example, some six-year-old boys suggest that the watch
(Card 14) is missing the ‘stopwatch button’. When | meet their parents for
feedback, their fathers are often wearing sports-watches without second
hands. What might children’s answers suggest about their milieu and what
they have been exposed to?

Does the child perseverate - for example, provide the same answer to
Questions 14 and 187 What might this suggest about concentration skills?

continued
—
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Performance
scale

Useful observations

Absurdities B:
absurd
situations

Does the child provide a moral or gender stereotypical answer in response to what is
odd about the picture? For example, children sometimes point to the boy blowing
out the candle in Card 14 and comment that ‘He’s being naughty because it’s wrong
to blow out candles’ or to the person in Card 13 and comment that he should not
have ‘girl’s lips'. What might answers like this suggest about the socialisation of
the child and how might this impact on learning?

Does the child struggle with items that require understanding of directionality
(see Cards 12, 14, 15)? What might this suggest about spatial orientation?
How possible is it that the absurdities presented are beyond the lived
experiences of the child? For example, is it possible that the child being
assessed does not typically eat with a knife and fork and so the situation
depicted in Card 9 makes little sense? Or is it possible that the child being
assessed has never seen a fruit tree and has no concept of how fruit grows, and
so the situation depicted in Card 11 makes little sense? What might children’s
answers suggest about their milieu and what they have been exposed to?

Form °
Discrimination

Does the child approach this task meticulously, or are answers provided
haphazardly and impulsively? As this is typically the last test in the JSAIS-12,
what might this suggest about ability to sustain a mature work ethic and
about concentration skills?

Does the child comment on the patterns being in colour (or later, not)? What
might this suggest about attention to detail and/or distractibility?

Numerical
scale

Useful observations

Number and °
Quantity
Concepts o

Must questions be repeated? What might this suggest about hearing or about
processing? What might this suggest about concentration skills?

Does the child use the visual stimuli provided, or is the approach to this task
impulsive? For example, | have experienced that impulsive children guess

the number of apples, rather than counting (Question 17). What might this
suggest about concentration skills and formal work ethic?

Do basic mathematical concepts like more/less/most/half/etc. have meaning
for the child? What might this suggest about stimulation relating to
arithmetic? What might this suggest about language competency?

Does the child cope with the questions that are paired with picture cards, but
not the others? What might this suggest about ability to work less concretely?

Memory for .
Digits

How many digits can the child recall? What might this suggest about
concentration skills?

Can the child recall digits forwards, but not backwards? What might difficulty
with the latter (which implies more complex memory and attention tasks)
imply about concentration skills?

Note: " When practitioners assist a child in this way, an attempt is made to determine how
well the child performs when a barrier to competence (for example, poor, unstructured
recall capacity; anxiety; shyness) is accommodated. This method is known as ‘testing the
limits’ (Decker & McIntosh, 2010, p.289) and will provide useful recommendations for
encouraging competence (or in this instance, school readiness).



Assessing school readiness using the Junior South African Individual Scales 69

By bearing in mind the questions set out in Table 5.2, the practitioner has multiple
opportunities to use the JSAIS diagnostically to gain deeper understanding of
the child’s emotional and social readiness for school, concentration difficulties,
language barriers, and motor and physical difficulties. Using this set of
questions as a guide, the practitioner is also encouraged to regard the child as
an ecosystemic being (Donald, Lazarus & Lolwana, 2010) and to be sensitive to
social and cultural influences on school readiness.

In addition to the above, there are a number of observations not specific
to any one JSAIS test which a practitioner can potentially make throughout
administration of the JSAIS that encourage deeper understanding of the emotional,
social and physical facets of school readiness. These are itemised in Table 5.3.

Table 5.3 JSAIS-process opportunities for school readiness observations

Social and emotional maturity

e How well does the child
~ tolerate pressure (for example, the pressure of a novel situation, of being assessed, of growing
tired as the assessment progresses)?
~ separate from parent/caregiver/teacher?
~ respond when uncertain (that is, what is the child’s capacity for risk-taking)?
~ respond to reasonable limits?
~ follow instructions?
~ make eye contact (given the child’s culture)?
~ tolerate waiting (for example, for the next task to be placed on the table, for items to be
packed away)?
® Does the child
~ need encouragement? How well does the child respond to encouragement?
~ avoid tasks (for example, think of reasons to exit the assessment earlier, build his/her own
design when a given one is challenging)?
~ complain that the assessment is too long (or ask repeatedly to return to class)?
~ complain of tummy aches or of tiredness?
~ engage in comfort behaviours?
~ help spontaneously (for example, with packing away of blocks)?
~ display curiosity?
~ self-correct (for example, when an impulsive, incorrect answer is provided)?
~ concentrate for the duration of one test?
~ tell stories unrelated and/or related to the task at hand? If so, what is the quality of such
completed tasks?
~ work without chatting / humming / making sounds? If not, what is the quality of
completed tasks?
~ comment on background noise? If so, how does this affect task completion?
~ comment frequently on objects in the room / ask multiple questions about the room in which
the assessment is taking place? If so, how does this affect task completion?
~ repeatedly tap or thump the answer in tests requiring answers to be pointed out?
e How
~ cooperative is the child?
~ tenacious is the child?
~ mature is the child's speech? Is there evidence of ‘baby talk'?

continued
EEmm—
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Social and emotional maturity

~ competitive is the child? Is there a need to know about how others have done in comparison?
~ approval-seeking is the child?

~ critical/realistic is the child of his/her own efforts?

~ assertive is the child? Can he/she acknowledge difficulty / not knowing an answer?

~ autonomous is the child’s functioning during completion of the |SAIS?

Physical readiness*

e How often does the child
~ blink / rub his or her eyes / complain that he or she cannot see / hold material close to his or
her eyes?
~ speak overly loudly / ask for questions to be repeated or comment that he or she did not hear /
focus on practitioner’s lips / provide answers that do not match questions?
e What is the child’s body posture like? How often does the child slouch / support chin or head / lie
on the table / squirm or fidget?
* How
~ thin is the child? Is the child’s physique similar to that of a healthy six-year-old?
~ easily does the child tire during the assessment?
~ energetic is the child?
~ coordinated is the child? How deftly does the child manipulate form-board pieces / blocks?
Does the child knock objects (like blocks) off the table?

Source: Adapted from Brink (1998).

Note: * An astute practitioner needs to be constantly looking for signs of physical barriers
to learning. Knowledge of typical symptoms of visual and auditory barriers (see, for
example, Donald et al., 2010) is crucial, but so is sensitivity to poor body posture, extreme
restlessness and inability to remain seated, all of which might denote poor muscle tone. If
a child with poor muscle tone is not assisted, work tempo and attention span will probably
suffer, along with optimal learning. Furthermore, practitioners need to include copying
activities to comment on fine motor skills (see Conclusion).

With reference to Tables 5.2 and 5.3, it is vital to emphasise that observations need to
be triangulated. Rigorous qualitative researchers strive to gather evidence which has
replicability, because such evidence can be trusted. The same applies to observations
made during a school readiness assessment: one instance of perseveration does not
suggest an attention deficit; one instance of quitting does not suggest poor emotional
readiness; one instance of brief playfulness does not suggest an immature work ethic.

Contextual considerations

As noted above, the JSAIS was originally developed for use with white South
African children. Post-1994, many English-medium schools reflect the rich
multicultural reality of South Africa. In my experience, many black children grow
up speaking English and attend suburban English-medium schools, particularly
when their parents are professionally qualified. Likewise, I have observed that
white children whose home language is not English, and Chinese children,
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attend these schools too. How does one assess their school readiness? Should
a practitioner refrain from using the JSAIS, even when these children have
attended similar English-medium preschools and attend the same preparatory
school? It is beyond the scope of this chapter to attempt an answer, but it is
important to emphasise that caution is called for when using the JSAIS with
children other than those for whom it was developed. Such caution includes
reference to diagnostic use, and heightened awareness of test items that could
discriminate against children who are not white (such as identifying ‘freckles’
in the Vocabulary test), or whose background is not South African (such as
remembering ‘in the veld’ or putting flowers ‘in a vase ... in the dining room’ in
the Story Memory test) or whose cultural practices may be different from what
is typically associated with the average white South African child (see Table 5.2).
In my experience, an additional contextual consideration when using the JSAIS
to determine school readiness is sensitivity to the high levels of crime and loss
that many South African children have experienced. Although this is not the
norm, I have witnessed various JSAIS test items trigger memories of loss and/or
crime. For example, in response to Question 10 (Ready Knowledge), a child answered
‘My daddy’ and explained how his father now lived in the sky, following a hijacking.
In response to Question 15, a different child answered that windows are made of
glass because they ‘don’t keep baddies out’ and recounted an armed robbery in his
home. Other children have answered ‘dangerous’ in response to Question 10 (Word
Association) and some have then narrated experiences of crime at night. A number
of children have spontaneously commented on lived experiences of shootings and
losses in response to Item 18 (Vocabulary). Awareness of how our South African
context may lead to trauma that could tinge responses to various test items encourages
more sensitive administration and interpretation of ‘inaccurate’ responses.

Conclusion

No school readiness test, the JSAIS included, is sufficient in and of itself. With
regard to commenting meaningfully on a child’s school readiness, the provision
of only JSAIS-derived quantitative scales reflecting verbal, performance,
memory, numerical and global intellectual functioning is relatively meaningless.
When these scales are paired with sensitive, informed observations about the
child’s emotional, social and physical readiness and school maturity, more
meaningful assessment of school readiness is possible. Ideally, further tests
(such as supplementary JSAIS tests like Visual Memory for Figures or Copying,
and additional measures like the Draw-A-Person-Test,! Wepman Auditory
Discrimination test and laterality screenings (Brink, 1998)) need to be included to
comment even more meaningfully on readiness to learn. In summary, then, the
JSAIS has the potential to provide significant commentary on school readiness
when it is used astutely as a quantitative and qualitative tool.

As noted at the outset of this chapter, school-ready children often experience
greater well-being and resilience to the challenges of schooling. The onus is
therefore on every practitioner who uses the JSAIS to determine school readiness
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to conduct a meaningful, comprehensive assessment that includes rigorous
observation and qualitative comment, if the outcome is to be fair (also culturally
and contextually) to the child. Finally, when the JSAIS has been used fairly and
as a springboard for informed observation, the ensuing recommendations need
to encourage accessible, specific and culturally appropriate interventions to
hone potential for learning, ever mindful that school readiness is an early step
along the complex trajectory of learning and resilience.

Note

1  Copying and drawing activities also provide opportunities to observe fine motor skills.
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School readiness assessment in
South Africa

Z. Amod and D. Heafield

Local and international research provides considerable evidence that the early
years of children’s lives are critical for their future development. Assessment
measures can be used effectively to prevent, identify and address barriers to
learning and development. Most psychology practitioners would agree that both
formal and informal assessment procedures can guide parents, caregivers and
educators in establishing a solid foundation for children’s growth, development
and potential through the provision of optimal enrichment and learning
activities, as well as socio-emotional support.

The primary purpose of school readiness assessment is to predict readiness for
school entry and to identify preschool children who may benefit from additional
stimulation programmes, learning support or retention. Focus is placed on
physical development, cognitive skills and academic readiness, as well as on
the child’s socio-emotional functioning. Factors considered in school readiness
assessment include the child’s emotional maturity, ability to follow directions,
and ability to work cooperatively with peers and adult figures. In addition to
early identification and support, a school readiness assessment can also serve
the purpose of reassuring parents and caregivers that their child is progressing
adequately. In some instances a child may be accepted a year early into school to
accommodate his or her need for accelerated learning.

While school readiness assessment is an established field of practice, it has
generated a great deal of controversy amongst practitioners and researchers
(Carlton & Winsler, 1999; Dockett & Perry, 2009; Freeman & Brown, 2008;
Goldblatt, 2004; Graue, 2006; Maxwell & Clifford, 2004). It remains a highly
contentious issue in South Africa for several reasons. Concerns have been raised
about the historical misuse of assessment measures, which have been seen as
perpetuating exclusionary practices and an inequitable education system (Kriegler
& Skuy, 1996). Some of the intellectual and school readiness assessment tools that
have been locally developed have outdated norms (Foxcroft, Paterson, Le Roux
& Herbst, 2004). In addition, many were not normed on a fully representative
South African sample. Examples are the Junior South African Individual Scales
(JSAIS) (published in 1981 and standardised for English- and Afrikaans-speaking
individuals) and the Aptitude Test for School Beginners (ASB). The latter is an
individually/group-administered school readiness test which was first devised in
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1974 (and revised in 1994), to be used from the sixth to the eighth week of the
school year. However, an advantage of this test is that it has been translated into
nine official South African languages.

In response to the current limitations of locally developed tests and the
absence of any new tests, a number of practitioners have relied on internationally
developed tests that are not registered by the Health Professions Council of South
Africa (HPCSA) (Foxcroft et al., 2004). The decision to make use of unregistered
international tests presents practitioners with difficult ethical dilemmas.
Concerns have been expressed by clinicians and researchers regarding the use of
test instruments that are not normed for the population group for which they
are used (Foxcroft et al., 2004; Foxcroft & Roodt, 2008; Nell, 2000; Venter, 2000).

As a result of apartheid, children in this country exist within extremely
diverse socio-cultural and socio-economic structures. This confounding factor
further complicates the issue of school readiness assessment and, in most cases,
contributes significantly to developmental and emotional differences between
children. The Situational Analysis of Children in South Africa report (The Presidency,
Republic of South Africa, 2009) shows that racial inequality in children’s poverty
status, as well as inequalities between urban and rural areas, persists. Education
White Paper 5 (Department of Education, 2001a) states that one of the goals
for 2010 was to ensure that all children entering Grade 1 would have the
opportunity to participate in an accredited reception-year programme. This goal
has not been met, and the number of children in Early Child Development (ECD)
programmes falls short of the number of children that are within the preschool
age range (Department of Basic Education, 2010). Major gaps exist in relation
to access and equity with regard to the provision of ECD programmes in South
Africa. A staggering figure of 21 per cent of the child population is reported to
have one or both parents deceased (The Presidency, Republic of South Africa,
2009). This could be related to the high incidence of HIV/AIDS in this country.
In response to some of these issues, some provincial departments of education
have imposed an informal moratorium on school readiness testing within South
African government schools.

Considering the myriad of factors related to school readiness testing in South
Africa, a child deficit model is obviously inadequate. Denying a child the right
to begin school at the appropriate age based on this model, without providing
a suitable alternative, could be considered both discriminatory and unfair. The
objective of this chapter is to propose a more holistic and ecosystemic view of
school readiness assessment, based on a critique of approaches and a discussion
of developments in this field.

Approaches to school readiness assessment

Traditionally, the concept of school readiness was viewed through a rather
narrow lens, resulting in an oversimplified perception of what it was and what
it entailed. Consequently, the content of many school readiness tests reflected
this narrow conceptualisation. Increasing evidence, however, highlights the
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complexity and multifaceted nature of school readiness. This in turn makes the
assessment thereof anything but simple.

Past conceptualisations of school readiness tended to view the issue in one
of two ways. Some theorists subscribed to the idea that readiness was a linear,
maturational process. In other words, once children had reached a level of
maturity that enabled them to sit still, stay focused, interact with others in socially
acceptable ways and take direction from adults, they were considered to be ready
to begin formal schooling (Meisels, 1998). Proponents of the maturational point
of view argued that a child’s developmental changes were a result of a natural
biological progression rather than of learning or environmental influences. This
view stemmed from the work of Arnold Gesell, a psychologist and paediatrician,
who had proposed that development follows an orderly sequence and each
child’s distinctive genetic make-up determines his or her rate of development. It
follows from this theory that a child’s readiness for school is linked to his or her
biological timetable (Scott-Little, Kagan & Frelow, 20006).

In contrast to the maturational view, some researchers and theorists have
taken a more empirical standpoint on the concept of school readiness. This
approach emphasises specific skills and knowledge that are deemed necessary
to achieve success at school. According to Meisels (1998), from this perspective,
being ready for school means knowing one’s shapes and colours, one’s address,
how to spell one’s name, how to count to ten and say the alphabet, and how to
behave in a polite and socially acceptable manner.

The common factor underpinning both of these approaches is the focus
on the individual child, and whether or not the child has reached a particular
point that constitutes readiness (Dockett & Perry, 2009). In an endeavour to
make decisions about whether or not children are ready for school, a plethora of
mainly international school readiness and developmental tests were developed
and administered to children. These included the Boehm Test of Basic Concepts,
the Gesell School Readiness Test, the Brigance Inventory of Early Development
and the Metropolitan School Readiness Test, many of which are still used today.

Critics draw attention to a number of problems associated with using once-
off testing procedures for the purpose of evaluating a child’s readiness for school.
Frequently cited is the issue of validity and reliability. Freeman and Brown (2008,
p-267) point out that the National Association for the Education of Young
Children asserts that ‘by their very nature young children are poor test takers
and therefore researchers’ attempts to determine an instrument’s reliability and
validity are fruitless’. Other problems include concerns about measuring skills in
isolation, and the fact that test results often lead to inappropriate classification
and mistaken placements (Carlton & Winsler, 1999; Dockett & Perry, 2009;
Engel, 1991; Freeman & Brown, 2008; Meisels, 1998; Scott-Little et al., 2006).
Freeman and Brown (2008) state that children’s growth occurs at different rates
in uneven and irregular spurts, and there is great variability among and within
typically performing children. They therefore argue that tests are inadequate for
measuring the complex social, emotional, cognitive and physical competencies
that children need to succeed in school. These confounding variables are
accentuated by the multicultural and multilingual context in which South
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Africans exist. Added to this, the complexity of South African socio-political
history has impacted on many spheres of life, including the current education
system and the delivery of ECD programmes.

It is encouraging to note that over approximately the last two decades there
has been a gradual shift in the conceptualisation of school readiness and how
best to assess it. In shifting from the traditional linear and empirically (skills and
knowledge) based approaches to school readiness, most psychologists now use a
holistic approach which addresses the preschool child’s physical, developmental,
cognitive and socio-emotional functioning. A variety of tools and methods are
thus used in the assessment process. In addition to conventional school readiness
tests, psychologists also make use of developmental tests, intellectual assessment
measures and projective tests. Developmental tests, such as the Griffiths Mental
Developmental Scales (GMDS) which has been researched in South Africa and
is discussed in chapter 12 of this volume, are often used to assess locomotor
skills, eye-hand coordination, language ability and personal-social skills, as
well as performance and practical reasoning skills. More psychologists are also
making use of information processing models of cognitive functioning and are
using tests such as the Kaufman Assessment Battery for Children (K-ABC) and
the Cognitive Assessment System (CAS) (discussed in chapters 7 and 8). These
tests are purported to be less biased in terms of cultural and language differences.
Dynamic assessment measures are also being more widely used today in the
assessment of learning potential (see chapter 9 for a detailed discussion).

Test results are not interpreted in isolation, but collateral information is
equally important in assessing the child’s readiness for school. Other sources
of information that are utilised in the assessment process include preschool
inventories, parent and teacher rating scales, informal observation and
information obtained from parents and caregivers.

Although the concept of school readiness evaluation and the processes used
to assess it continue to be viewed through a wider lens, there is still a challenge
in South Africa to address the diverse needs of the population in relation to
preschool assessment and to develop models of assessment that are appropriate
for this context. As reflected in a South African survey, psychologists perceive
an urgent need for tests that can be utilised for school readiness assessment and
that would account for factors such as socio-economic status and chronological
age (Foxcroft et al., 2004). The reality of the South African context is that there
are groups of children from communities where parents and caregivers have
access to the services of psychologists and other professionals whom they can
consult with regard to their child’s readiness for school, while simultaneously
there are those who live in dire poverty and who are unable to afford or access
these services.

In the latter cases, decisions regarding school readiness are often left to
teachers and parents who may not always be fully informed about the most
appropriate schooling alternatives for their children. For instance, one solution
for the ‘unready child’ is the practice of delaying school entry. Many studies
have shown that the process of delaying school entry in itself does not produce
substantial benefit for the child (Carlton & Winsler, 1999; Dockett & Perry, 2009;
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Engel, 1991; Maxwell & Clifford, 2004; Scott-Little et al., 2006). Carlton and
Winsler (1999, p.346) argue that the practice of school readiness testing and
placement ‘may be creating a type of exclusionary sorting process that results in
denying or delaying educational services to precisely those children who might
benefit the most from such services’.

This is an important consideration in South Africa, where many children,
especially those from lower socio-economic groups, either do not attend
preschool because of financial constraints, or attend preschool placements that
are simple day-care facilities with limited educational value. Preventing these
children from accessing educational opportunities for an additional year would
clearly not be in their best interest.

Another common decision amongst teachers and parents is to keep children
back an additional year in preschool (Grade 0/R). Studies conducted over the past
70 years have failed to show significant benefits to students of such retention
(Carlton & Winsler, 1999). In addition, if not handled sensitively, this may have
detrimental effects on the child’s self-esteem and attitude towards school. Some
professionals argue that if the retention is handled with care and sensitivity,
these children may experience the year in a positive manner, and may gain
self-confidence related to enhanced scholastic performance. Unfortunately, an
extra year for many children simply means more of the same, and their specific
learning difficulties may not be addressed, resulting in limited progress.

Another concern related to the practice of school readiness assessments is
the pressure it places on the development of preschool curriculum content. An
emphasis on more academically oriented content may be the result of content
from higher grades being ‘pushed down’ into preschool years (Scott-Little et al.,
2006). Children in preschool are now expected to learn content and develop
skills that were previously only expected of Grade 1 learners. Winter (2009/2010)
argues that children’s play is seen as less important than teaching basic reading
skills to increasingly young children. She further argues that this process is
creating an increasing divide between children from lower socio-economic
groups and those from more affluent communities. This appears to be the case
in some parts of South Africa, where significant differences in expectations exist
between government and private schools. A second-language English speaker
from a less enriched background may be deemed school-ready in one school and
not in another.

Dynamic and creative ways need to be explored to meet the needs of
preschool children so that they can cope with the demands of formal schooling
and progress to reach their full potential. For instance, the establishment of an
enrichment year may serve as a stepping stone to stimulate school readiness
skills, and assist with adjustment to the more formally structured schooling
environment.

On a global level, there appears to be a growing awareness of the need to
protect children from unnecessary and inappropriate assessment and to use
assessment effectively to enhance the quality of education for all children
(Department of Education, 2001b; Kagan, 2003). Much of the debate about
school readiness acknowledges that contextual factors play an important role
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in its determination. In other words, the socio-economic and cultural context
in which one lives serves to define and impact upon how school readiness is
perceived within families, schools and communities. Contemporary socio-
cultural/social constructivist learning theory and modern transactional models
of child development offer a broader view of school readiness, and may provide
a new theoretical framework for understanding school readiness (Carlton &
Winsler, 1999).

From a social constructivist perspective, school readiness is shaped by
children’s communities, families and schools. Vygotsky (1978) views learning
primarily as a social process and not an isolated exploration by the child of
the environment. From his viewpoint, learning precedes or leads development,
and children’s experiences with others and with the environment therefore
propel their development forward. This is in contrast to maturational views in
which development is seen as preceding learning, and the child’s development
therefore cannot be hastened by experience or teaching. The social constructivist
view shifts the focus of assessment away from the child, and directs it to the
community in which the child is living (Meisels, 1998). It therefore becomes
vital to consider the context in which the child is raised and the environment
in which he or she will be educated. Because different schools have different
expectations of readiness, the same child with the same abilities and needs could
be considered ready in one school and not in another (Maxwell & Clifford, 2004).
School readiness therefore becomes a relative term. This is a relevant argument
within the local context, where vast differences exist between schools as a result
of the country’s socio-political history.

Scott-Little et al. (2006) found that early learning standards — that is, specific
skills and knowledge deemed important for children’s school readiness — varied
according to who was involved in the process of developing the standards, and
the context in which the standards were developed. They argued that unique
historical, political, institutional and policy contexts can have a significant
impact on the way school readiness is conceptualised in different communities.
They also found that parents and teachers had different notions about which
attributes and skills were important indicators of a child’s readiness for school.
While parents and teachers seemed to agree that it was important for children to
be healthy, socially competent and able to communicate effectively, it was found
that some parents and preschool teachers accentuated academic competencies
and basic knowledge more than Foundation Phase teachers did. In South
Africa, school readiness assessment is in many instances perceived differently
in different community settings. Entry standards and requirements in the range
of schools that exist (such as private, inner-city, suburban, township, rural,
informal settlement and farm schools) can differ markedly.

If parents and teachers share a common understanding and belief about the
important skills and characteristics that are needed to begin formal schooling,
then there will be greater congruence between the skills parents mediate to their
children prior to school entry and the skills teachers look for as children enter
school (Goldblatt, 2004). Goldblatt (2004) investigated South African Jewish
and Muslim parents’ and teachers’ perceptions of school readiness, and found



80 Section One: Cognitive Tests

that the parents and teachers in her study had similar expectations regarding
school readiness. However, she also noted that this study, unlike many studies
conducted in the USA, was limited to middle-class socio-economic groups, thus
accounting for their shared expectations.

As existing theories of school readiness have been integrated with each other,
there has been a gradual emergence of a broader conceptualisation of the process.
Some contemporary theorists view school readiness from an interactionist or bi-
directional perspective. This approach incorporates elements of maturationist
and empirical theory, and recognises the importance of the social and cultural
context, following social constructivist theory. Thus, school readiness does not
reside solely within the child, nor is it completely external to the child. Instead,
it is an intricate tapestry of the child’s own genetic make-up, skills and abilities,
interwoven with the experiences and teachings received from surrounding social
and cultural groups.

Considering the complexity of the concept of school readiness, the issue
of assessing school readiness becomes a far more complicated matter than just
determining whether children have mastered a predetermined set of skills. By
redefining readiness in terms of the characteristics of the child, family, school
and community, the assessment of readiness adopts a very different perspective.
Freeman and Brown (2008) suggest that rather than asking, ‘Is the child ready
for school?’, we should reframe the question by asking, ‘Is the school ready
for all learners?’ The idea of ‘ready’ schools, and the assessment thereof, is an
issue that has been addressed recently by a growing number of authors. Dockett
and Perry (2009) argue that ‘ready’ schools are ones in which the necessary
support structures are provided, where there is strong and effective leadership,
and where an environment of mutual respect between teachers and parents
is fostered. The assessment of schools could take the form of reviewing class
sizes, determining the extent to which teachers have early childhood training,
ensuring the implementation and development of appropriate curricula, and
promoting continuity between preschools and formal schooling. This paradigm
shift in school readiness assessment is consistent with the policy of inclusive
education which South Africa has embraced over the last decade (Department of
Education, 2001a; 2001b).

Teachers obviously form an essential ingredient in the process of assessing
school readiness, and their evaluation and assessment of young learners
can form a vital and useful part of this process. It is therefore essential that
teachers have access to ongoing professional development and training. This
has been set as a priority in South Africa (The Presidency, Republic of South
Africa, 2009). Many professionals advocate that assessment should take place
in the child’s own natural setting, in a comfortable and nonthreatening way.
In addition to this, children should be observed and assessed over an extended
period, rather than on a single occasion (Carlton & Winsler, 1999; Dockett &
Perry, 2009; Engel, 1991; Freeman & Brown, 2008). Teachers need to be trained
to assess children’s work in different contexts, using methods such as portfolio
systems, observational checklists and the collection of varied examples of their
work (Engel, 1991). These kinds of assessment procedures are promoted in the
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current South African education curriculum. Teachers should also help students
to produce their best possible work by taking cognisance of their special abilities
and interests. This shifts the focus away from deficits to strengths. Teachers also
need to be trained to utilise a variety of approaches to teaching and learning,
and to tailor their teaching and learning to suit the needs of a diverse range of
children. This type of approach eliminates the need to assess children before
they enter formal schooling (Carlton & Winsler, 1999). The primary purpose
of assessment is therefore for instructional purposes and the development of
suitable programmes, rather than for placement.

In order to enable schools and teachers to be ‘ready’, they need to be
supported by families, communities and government. An interdisciplinary
and collaborative approach is needed to address the many variables that affect
children’s school readiness. Dockett and Perry (2009) point out that families
can provide an essential foundation in facilitating a positive start to school.
Children need nurturing, encouragement and access to rich and varied learning
opportunities. Families do not exist in isolation, though. The existence and
accessibility of community support structures can determine the extent to
which families are able to fulfil these roles (Dockett & Perry, 2009). Such support
structures can make a vital contribution in South Africa, especially in addressing
the needs of under-resourced and marginalised communities. Children need
support to maintain optimal physical and emotional health if they are to
achieve academic success (Winter, 2009/2010). Research findings from the fields
of medicine, child development, cultural studies, sociology and other disciplines
can provide valuable input into the development of strategies for attaining school
readiness. Winter (2009/2010) stresses that in order to achieve optimal results,
school readiness programmes must begin early on and continue to provide an
appropriate level of support throughout childhood.

New and fundamentally different approaches to school readiness assessment
are being developed and implemented in countries such as the USA, Great Britain
and Australia. This is part of the major paradigm shift that is occurring in school
readiness research. Dockett and Perry (2009) believe that the focus on developing
community measures of readiness, rather than measures of individual children’s
readiness for school, is one approach that is worthy of further consideration.
Examples of community measures include the Early Development Instrument
(EDI), and an Australian adaptation of this model, the Australian Early
Development Index. The EDI was developed at the Oxford Centre for Child Studies
and assesses the whole child, by asking developmentally appropriate questions
across five dimensions identified in current literature as being important. These
include physical health and well-being, social competence, emotional maturity,
language and cognition, and communication skills and general knowledge.
The EDI is not used to diagnose individual children, but is administered for the
assessment of entire classrooms, communities and school districts. It is completed
halfway through the year by the child’s preschool teacher. This ensures that the
assessment is conducted by a professional who has had sustained contact with
the child and therefore knows the child well. The results are then interpreted at
a group or population level, instead of at an individual level. Because the results
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are based on all children in a given community, the information gathered from
this type of assessment is more suitably translated into practice and policy (Guhn,
Janus & Hertzman, 2007).

Such a model of assessment would need to be researched to explore its
appropriateness for our local context. It may be a valuable assessment tool, given
the range and diversity of schools and communities within South Africa. This type
of assessment practice could help to clarify the most important needs within a
given community or school, and then goals could be set to address these. In this
way, the needs of many would be served, as opposed to the needs of just a few
individual children. Given the financial constraints of many schools and parents,
the luxury of one-on-one assessment is not an option for most parents. In addition
to this, models such as the EDI incorporate multiple stakeholders and this could
help to alleviate the excessive burden that is placed on teachers in this country.

The Early ON School Readiness Project is another community-based model
that has emerged recently. It is based on an ecosystemic approach and requires the
involvement of various stakeholders. It focuses on community awareness, parent
education, professional development for childcare environments, and transition
to school. The development of the model was initiated by the US government
in collaboration with non-profit agencies and a university. Studies suggest that
this emerging model shows promise for increasing children’s developmental
skills and abilities associated with school readiness (Winter, Zurcher, Hernadez
& Zenong, 2007).

It is clear that a tremendous shift has taken place over the past few decades
in the conceptualisation of school readiness. This, in turn, has had a significant
impact on how school readiness is assessed. Nonetheless, ‘readiness, it turns out,
cannot be assessed easily, quickly or efficiently’ (Meisels, 1998, p.21).

Research trends

In the international literature there are three main bodies of research that inform
the understanding of school readiness (Rimm-Kaufman, 2004). The first consists
of large-scale surveys that explore the perceptions of stakeholders, such as
preschool teachers and parents, of school readiness. The second body of research
focuses on definitions of school readiness by studying the relative importance of
variables such as cognitive skills and chronological age. The third examines the
outcomes of early educational experiences and family social processes in relation
to school readiness and performance.

Examples of research conducted in the last few years include La Paro and
Pianta’s (2000) meta-analytic review, which indicates that preschool cognitive
assessment predicts about 25 per cent of the variance in cognitive assessment
in the first two years of schooling. While their findings support the importance
of cognitive indicators, they also indicate that other factors account for most
of the variance in early school outcomes. On the other hand, in South Africa,
Van Zyl (2004) found that there was a highly significant correlation between
perceptual development as part of school readiness using the ASB, and Grade 1
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children’s performance in literacy and numeracy. The sample in this study was
137 Afrikaans- and English-speaking children from average to above-average
socio-economic backgrounds.

Winter and Kelley (2008) conducted a comprehensive analysis of several
large-scale studies spanning a period of 40 years, which showed the importance
of high-quality home and preschool environments for improving children’s
school readiness. The longitudinal studies that they reviewed indicated that
children who had participated in high-quality early development programmes
or learning environments were more likely to have better cognitive and
language development than their peers. Positive outcomes for children from
socio-economically disadvantaged backgrounds were reported, especially
where programmes provided individual child-focused early intervention in
conjunction with comprehensive family support services. Ramey and Ramey
(2004), after reviewing evidence from randomised controlled trials, also argued
in favour of the positive effect of high-quality early intervention programmes on
high-risk groups of children from economically poor families This is of particular
relevance to South African communities where a high level of poverty places
children at risk in the formal schooling system.

Teacher professional development, behaviour and practice have been related
to children’s social and behaviour skills. Winter and Kelley (2008) state that
there is a need for more research into the effects of early childhood programmes
on these aspects of children’s functioning. They also suggest that studies in
third world and developing countries will expand on ways of enhancing school
readiness in contexts where there is a scarcity of resources.

Conclusion

Although school readiness testing has a fairly long history in South Africa, there
is a paucity of local research in this field (Goldblatt, 2004; Sundelowitz, 2001).
This, together with the fact that there have been no new developments in school
readiness testing for more than two decades, places practitioners at an impasse.
Research and examples of best practice based on educational experience need to
be documented in order to design a framework for school readiness assessment
that is most suited to our unique context, and that addresses the needs of our
diverse population of preschool children.

Education White Paper 6 (Department of Education, 2001b) advocates that
responsibility be placed on schools, and the education system as a whole, to
provide adequate support structures to accommodate a range of children and
to promote optimal learning and development. This is consistent with the
shift towards an interactive, bi-directional, context-appropriate concept of
school readiness (Dockett & Perry, 2009; Freeman & Brown, 2008; Goldblatt,
2004; Maxwell & Clifford, 2004; Meisels, 1998; Scott-Little et al., 2006). There
is a definite place for the assessment of individual learners in the interest of
early identification of problems and provision of intervention and/or support,
and therefore government expenditure on education should prioritise the
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development of early childhood programmes, the upgrading of ECD facilities
and the improvement of teacher training. This will assist in addressing the
current challenges faced by the education system, and provide children with
better opportunities to reach their full potential.
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The Kaufman Assessment Battery
in South Africa

K. Greenop, . Rice and D. de Sousa

During the 1970s and 1980s, the dominance of intelligence quotient (IQ)
tests, and users’ dissatisfaction with their validity, led to the development of
the Kaufman Assessment Battery for Children (K-ABC) in the USA to address
cultural biases in assessments (Kaufman & Kaufman, 1983a; 1983b; Kaufman,
Lichtenberger, Fletcher-Janzen & Kaufman, 2005; Miller & Reynolds, 1984).
According to Clauss-Ehlers (2009, p.557), “The K-ABC's theoretical underpinnings
and its fairness in assessing children from diverse minority groups sets it
apart from traditional IQ tests, notably those developed from the Binet and
Wechsler traditions.” The test was designed to be used in psychological, psycho-
educational and neuropsychological assessments (Kaufman & Kaufman, 2004).
It is based on Sperry’s cerebral lateralisation theory, as well as Luria’s cognitive
processing theory (Kaufman et al., 2005). The K-ABC was published in 1983 and
the KABC-II in 2004. This second edition was developed in response to criticisms
of a theoretical and conceptual nature (Kamphaus & Reynolds, 1987; Kaufman
& Kaufman, 2004).

Kamphaus (1993) cites research (Bracken, 1989; Obringer, 1988) that
demonstrates that the K-ABC has been a widely used instrument, second only
to the Wechsler scales. This may be ascribed to various features of the battery:
specifically, the inclusion of ‘teaching items’ in the subtests to ensure that the
task is understood; a variety of developmental levels and novel test items; ease
of administration; a strong theoretical basis; and the use of photographs in some
items. Negative features of the K-ABC include floor and ceiling effects, and the
debate surrounding whether the Mental Processing Composite (MPC) measures
its intended processes (Kamphaus, 1993). These criticisms were addressed in the
revised edition, the KABC-II (Kaufman & Kaufman, 2004).

Extensive research literature exists for the K-ABC, and focuses on both the
psychometric properties of the measure as well as its use in an applied setting.
In South Africa, from a psychological assessment perspective, the K-ABC is not a
restricted test (HPCSA, no date) and it appears in a survey of instruments utilised
by South African psychologists (Foxcroft, Paterson, Le Roux & Herbst, 2004).
No research into the extent of the use of the K-ABC amongst psychologists,
educationists and allied health professionals exists in this country. There is also
little published international literature on the KABC-II; and the authors are
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not aware of any publications from South Africa focusing on this edition of
the battery at the time of writing. The research on the KABC-II that has been
published internationally is predominantly focused on the application of the
KABC-II to clinical settings.

Description of the K-ABC and KABC-II

The K-ABCwas designed to measure how children receive and processinformation,
and outlines their strengths and weaknesses. The cognitive processing scales
in the instrument include the Sequential Processing scale, the Simultaneous
Processing scale, an MPC, a Nonverbal Composite and the Achievement
scale (replaced by the Knowledge/Crystallised Ability scale in the KABC-II).

The Achievement scale uses culturally specific images and items, and is only

appropriate for US norm groups (Jansen & Greenop, 2008). The K-ABC was

designed to assess a range of age groups (children aged 1:6-12:5 years for the

K-ABC, and children aged 3:0-18:11 years for the KABC-II), minority groups

and children with learning disabilities. It was designed for English-speaking

and bilingual children, as well as children who are not verbal for a variety of
reasons. Kaufman and Kaufman'’s (1983a) intention was to create a linguistically
minimised and relatively culture-fair assessment, with norms available for
different cultural groups and socio-economic levels. The degree to which this
has succeeded is debatable, but the K-ABC remains one of the less culturally
loaded tests available to professionals today. This is an essential point for South

African professionals who work within linguistically and socio-economically

diverse population groups.

Both Sperry’s (1968) cerebral specialisation approach and Luria’s (1973)
clinical neuropsychological theory of the brain as three functional units, rather
than mapping of areas and functions in a one-to-one manner, form the basis
of the K-ABC. Both are dual processing approaches and form an important
underpinning in both the K-ABC and the KABC-II. Luria’s three functional
units are:

e unit 1: responsible for cortical tone, arousal and attention, corresponding to
the reticular activating system;

e unit 2: responsible for obtaining, analysing, coding and storing information
from the outside world, corresponding to the anterior cortex and the
temporal, parietal and occipital lobes;

e unit 3: responsible for executive planning, regulating and verifying conscious
behaviour, and found anterior to the precentral gyrus.

Cognitive processing in unit 2 includes both sequential processing and
simultaneous processing. However, it is essential that all three units work
together during mental activity. As Kaufman and Kaufman (2004) point out for
the KABC-II, all three units are measured by the subtests, and the expansion of
the subtests to include learning and planning, and the increase in the age range,
better reflect Luria’s theory.
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The KABC-II is a substantial revision of the original K-ABC, and an extension
of the theoretical foundation to include both the Cattell-Horn-Carroll (CHC)
theory of fluid-crystallised intelligence (Flanagan & Harrison, 2008) and
Luria’s neuropsychological theory (Kaufman & Kaufman, 2004). This allows
interpretations to be made from either perspective. The CHC is a psychometric
theory that merges Carroll’s psychometric research and Raymond Cattell’s Gf-G¢
theory. The latter theory was later refined by Horn ‘to include an array of abilities
beyond Gf and G¢’ (Kaufman & Kaufman, 2004, p.13). Cattell’s theory is based
on Spearman’s g-factor theory, which outlines a general factor of intelligence, as
well as smaller, specific factors. Cattell theorised that there two types of g
e Gf - fluid intelligence. This requires reasoning to solve novel problems and

is largely biologically determined.
e Gc - crystallised intelligence. This type of intelligence is knowledge-based
and is determined by environment and education.

Horn then extended these two types of ¢ to include the following, which are
included in the KABC-II:

e  Gsm - short-term acquisition and retrieval;

e Gv-visual processing;

e GlIr-long-term storage and retrieval (Kaufman & Kaufman, 2004).

The CHC theory allows for the categorisation of cognitive abilities, including verbal
ability, and produces a measure of cognitive intelligence. The Luria model excludes
verbal ability from the score to generate the Mental Processing Index (MPI), and
results in a neuropsychological measure. The Nonverbal Composite has the fewest
verbal ability measures. The Nonverbal scale can be acted out and responded to
with actions, enabling assessment of children with hearing impairments, and those
with limited English proficiency (Flanagan, 1995; Flanagan & Harrison, 2008).

Table 7.1 Choice of model (CHC or Luria) based on the contexts of
administration

CHC Model (FCI) Luria Model (MPC)
Default cases - the first choice for interpretation = Bilingual and multilingual background
unless other features in column 2 are present

Suspected reading, written expression or If non-mainstream cultural background may have

mathematical disability affected his or her knowledge acquisition and verbal
development

Mental retardation Language disorders (expressive, receptive or mixed)

Attention-Deficit/Hyperactivity Disorder Suspected autism

Emotional or behavioural disturbance Deaf or hard of hearing

Giftedness Examiner firmly aligned with Luria processing

model, and believes acquired knowledge should be
excluded from any cognitive score
Source: Adapted from Kaufman et al. (2005).
Note: FCI = Fluid Crystallised Index; MPC = Mental Processing Composite.
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Either the CHC theory or the Luria model can be used to interpret the battery,
and the assessor makes this decision based on the particular child being assessed
(see Table 7.1). The CHC model is recommended as the first choice, unless
circumstances dictate that the knowledge levels or crystallised intelligence levels
of the child would affect the validity of the measure. In those cases the Luria
model should be used (Kaufman & Kaufman, 2004). The CHC theory has a global
scale, the Fluid-Crystallised Index (FCI), which specifically examines crystallised
intelligence levels.

The entire K-ABC battery is individually administered and takes 35-80 minutes
to complete (the KABC-II takes 25-70 minutes), depending on which scales or
theoretical model are used. The subtests that are included in both the K-ABC and
the KABC-II can be found in the appendix to this chapter, in Table 7.A1. The
KABC- II has eight of the original subtests, and ten new subtests have been added.
The remaining subtests were revised because of the change in the age range, and
to improve measurement (Kaufman & Kaufman, 2004). Revisions addressed the
main criticisms of floor and ceiling effects, as well as theoretical and conceptual
problems (Kamphaus, 1993). The MPI and FCI scales are both standard scores with
a mean of 100 and a standard deviation of 15. The subtests of each of the standard
scales have a mean of 10 and a standard deviation of 3. Table 7.2 outlines the
correspondence between the Lurian and CHC scales and their descriptions.

Table 7.2 The KABC-Il scales for each theoretical orientation

CHC model

Short-term Memory (Gsm)

Taking in information, holding it,
then using it within a few seconds
Visual Processing (Gv)

Perceiving, storing, manipulating

KABC-lI scale name | Lurian model

Memory/Gsm Sequential Processing

Coding that requires sequencing of
information to solve a problem
Simultaneous Processing

Coding that requires information to be

Simultaneous/Gv

integrated and synthesised holistically
to solve a problem

and thinking with visual patterns

Planning/Gf Planning Ability Fluid Reasoning (Gf)
High-level decision-making, executive  Reasoning, such as deductive and
processes inductive reasoning, used to solve

novel problems

Learning/Glr Learning Ability Long-term Storage/Retrieval (GIr)
Integration of the three units, Storage and retrieval of information
especially attention and concentration, = newly learnt or previously learnt
coding and strategy generation in
order to learn

Knowledge/Gc - Knowledge/Crystallised Ability (Gc)

Global Scores/Composites

Knowledge acquired from culture

Mental Processing Index (MPI)
Nonverbal Composite

Fluid-Crystallised Index (FCI)
Nonverbal Composite

Source: Adapted from Kaufinan et al. (2005).
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Reliability of the K-ABC and KABC-I|
Reliability of the K-ABC

The K-ABC, as reported in the manual, has a split-half reliability of .89-.97
(Kaufman & Kaufman, 1983a). Table 7.3 lists the average reliability scores for each
subtest for school-age children, as well as the loading on the Sequential factor, and
the loading on the Simultaneous factor for the K-ABC (Kamphaus, 1993).

Table 7.3 Reliability and factor analytic results in the standardisation
sample for the Sequential and Simultaneous subtests of the K-ABC

Sequential subtests

Subtest Average reliability ~ Loading on Loading on
Sequential factor Simultaneous factor

Hand Movements .76 46 31

Number Recall 81 .66 16

Word Order .82 .68 22

Simultaneous subtests

Subtest Average reliability ~ Loading on Loading on
Sequential factor Simultaneous factor

Gestalt Closure 71 10 49

Triangles .84 21 .63

Matrix Analogies .85 30 .50

Spatial Memory .80 .26 .58

Photo Series .82 25 .64

Source: Kamphaus (1993).

Studies of black and white US children aged from 2:6 years to 12:5 years have
not shown significantly different internal consistency reliability estimates, and
the MPC has been found to have reliability coefficients ranging from .89 to .96
for both groups (Matazow, Kamphaus, Stanton & Reynolds, 1991). The reliability
coefficients ranged from .84 to .95 on each of the individual scales. The authors
concluded that ‘the K-ABC is not suspect in respect to systematic bias in reliability
for black and white children’ (Matazow et al., 1991, p.40).

Reliability of the KABC-II

The KABC-II MPI and FCI (Global scales) reliability scores are reportedly high,
with split-half reliability scores over .90 for all age groups. Scores over time have
demonstrated a range of between .86 and .94 for the MPI and FCI (Flanagan &
Harrison, 2008). Kaufman et al. (2005) note that the average internal consistency
coefficient for all age groups is .95 for the MPI and .96 and .97 for the FCI for age
groups 3-6 and 7-18 years respectively. Table 7.4 outlines the reliability scores
for the KABC-II.
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Table 7.4 Reliability of the KABC-II

Internal reliability Test-retest reliability

Scale/subtest Ages 3-6 Ages 7-18 Ages 3-6 Ages 7-18
Sequential/Gsm 91 .89 79 .80
Number Recall 85 79 .69 82
Word Order .87 .87 72 72
Hand Movements .69 78 .50 .60
Simultaneous/Gv .92 .88 74 77
Block Counting .90 .87 .63
Conceptual Thinking .80 .55

Face Recognition 75 .56

Rover .83 .80 .64
Triangles .86 87 79 .83
Gestalt Closure 74 74 70 81
Learning/Glr 91 93 79 79
Atlantis 83 86 73 .70
Rebus .92 93 .70 79
Delayed Recall .82 90 .80
Planning/Gf .88 81
Pattern Reasoning .89 90 74
Story Completion .82 77 72
Knowledge/Gc 91 92 93 92
Expressive Vocabulary .84 .86 .86 .89
Riddles 85 .86 .80 89
Verbal Knowledge .85 .89 81 83
MPI 95 95 86 .90
FCl .96 97 .90 93
NVI .90 92 72 87

Source: Kaufman et al. (2005, p.23).
Note: NVI = Nonverbal Index.

Reliability of the K-ABC and KABC-Il in South Africa

At the time of writing this chapter, the authors were unaware of any research into
internal consistency or test-retest reliability for either the K-ABC or the KABC-II
in South Africa. However, a study on K-ABC performance by monolingual
English-speaking and bilingual English-Afrikaans-speaking 9-year-old children
found reliability scores of between .77 and .84 (see Table 7.5; De Sousa, 2006).



92 Section One: Cognitive Tests

Table 7.5 Reliability results for monolingual and bilingual 9-year-old
children on the K-ABC

Internal reliability in Internal reliability in
Scale/subtest monolingual children bilingual children
Sequential scale .80 81
Hand Movements 79 .81
Number Recall .80 .81
Word Order 81 .80
Simultaneous scale 81 .80
Gestalt Closure 77 77
Triangles .83 .80
Matrix Analogies .84 .80
Spatial Memory 81 .80
Photo Series .80 .83

Source: Adapted from De Sousa (2006).

Validity of the K-ABC and KABC-II
Validity of the K-ABC

The K-ABC manual (Kaufman & Kaufman, 1983a) lists 43 validity studies,
including predictive, construct and concurrent validity studies. Developmentally,
Kamphaus (2005) concludes that ceiling and floor effects limit the test’s validity
(a significant change for the KABC-II), but it still differentiates ages well. In terms
of correlations with other tests, the K-ABC MPC correlates with the Wechsler
Intelligence Scale for Children - Revised (WISC-R) at .70 for children from
regular classrooms, which demonstrates 49 per cent shared variance (Kaufman &
Kaufman, 1983a; Kamphaus, 2005). Finally, the K-ABC shows predictive validity
at a similar level to the WISC-III.

Naglieri (1986) compared a matched sample of black and white US children
on their performance on the WISC-R and the K-ABC. On the WISC-R, the white
children scored nine points higher than the black children, while on the K-ABC
the score difference on the MPC was six. This was due to a significant difference
on the Triangles subtest, as none of the other subtests showed a significant
difference in scores.

In terms of ecological validity, a variety of studies have been undertaken with
different cultural groups (for example, in Uganda, by Baganda et al., 2006; in
Central Africa, by Boivin et al., 1996; in Egypt, by Elwan, 1996; and in Korea, by
Moon, 1998) as the rationale of the K-ABC was that it could be used as a measure
of reduced cultural bias (Kaufman et al., 2005). Overall, the K-ABC has reduced
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the 15-16 point difference between white and African-American children on
the Wechsler scales to half of this. Kaufman et al. (2005) also cite research by
numerous authors (Campbell, Bell & Keith, 2001; Davidson, 1992; Fourquean,
1987; Valencia, Rankin & Livingston, 1995; Vincent, 1991; Whitworth &
Chrisman, 1987) to demonstrate that the K-ABC produces smaller differences in
scores between white and Latino children than conventional measures.

An investigation into the performance of 130 Zairean children aged 7.7 to
9.2 years found that the distinction between the Simultaneous and Sequential
scales was upheld. However, the Simultaneous scale demonstrated two clusters.
Gestalt Closure, Matrix Analogies and Spatial Memory clustered together, as did
Triangles, Matrix Analogies and Photo Series. The authors argued that this was
due to task difficulty and lack of cultural familiarity. Overall, the Simultaneous
scores (63.53; SD = 9.91) were significantly lower than the Sequential scores
(80.56; SD = 13.84). In comparison, the US norms were not significantly
different at 97.0 (SD = 14.9) for the Sequential scale and 92.8 (SD = 14.5) for the
Simultaneous scale. The Global scores were also vastly different at 67.59 for the
Zairean children and 93.7 for the African-American children. This discrepancy
was due to the low Simultaneous subtest scores (Giordani, Boivin, Opel, Nseyila
& Lauer, 1996).

Keith and Dunbar (1984), in an exploratory factor analysis on a sample of
585 referred children, found three factors and argued that the K-ABC may not
be measuring the mental processes that it purports to measure. Simultaneous
and sequential processing may actually be measuring semantic memory and
nonverbal reasoning. The KABC-II developers took this consideration into
account in the revision of the K-ABC.

Validity of the KABC-II

Little research exists at present on the validity of the KABC-II. The manual
(Kaufman & Kaufman, 2004) outlines a confirmatory factor analysis which
supports the construct validity of the KABC-II. Confirmatory factor analyses
were conducted across age levels and the findings of these analyses supported
the use of different batteries at different age levels. At age 3, a single-factor model
is the basis for the KABC-II. However, confirmatory factor analyses yielded
a distinction between the Sequential subtests and the rest of the battery
for this age group. The Concept Formation subtest loaded substantially on
both Knowledge and Simultaneous factors at age 4. This dual loading led to
a non-significant distinction between Knowledge and Simultaneous factors.
The final KABC-II battery separates Knowledge and Simultaneous factors into
distinct scales on the basis of the distinct content in each of the scales. Both
the Sequential and Learning factors were well supported and distinct at age 4
(Kaufman & Kaufman, 2004).

Separate analyses at ages 5, 6, 7 and 8 revealed that Simultaneous and
Planning factors were not distinguishable at age 5 or 6; but they were at ages 7
and 8. As a result, the decision was taken to introduce the Planning scale at age 7
and to treat Story Completion as a supplementary Simultaneous subtest at age 6
(Kaufman & Kaufman, 2004).
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Analyses of age ranges from 7 through 18 were conducted. Triangles and
Rover differentiated Simultaneous and Planning factors in younger portions of
this age range. From around age 13, Block Counting and Rover improved this
differentiation (Kaufman & Kaufman, 2004).

Research into the validity of the K-ABC in the USA (Flanagan & Harrison,
2008) with a standardisation sample of 3 025 children includes a confirmatory
factor analysis which found very good fit, with ‘four factors for ages 4 and 5-6,
and five factors for ages 7-12 and 13-18, with the factor structure supporting
the scale structure for these broad age groups’ (p.351). In addition, there was a
correlation between the FCI and WISC-IV Full Scale IQ at .89, WISC-III at .77,
and Woodcock-Johnson Third Edition (W]J-III) General Intelligence Ability. The
MPI correlated with the WJ-III at .72 for preschool children and at .84 for school-
age children.

Cross-culturally, Fletcher-Janzen (2003) investigated the performance on the
KABC-II in Taos Pueblo Indian children in New Mexico and found a correlation
between the WISC-IV and the FCI and MPC at .85 and above for Taos. In a
separate study, Malda, Van de Vijver, Srinivasan, Transler, Sukumar and Rao
(2008) adapted the KABC-II for 6-10-year-old Kannada-speaking children of
low socio-economic status from Bangalore, South India. The authors found that
the adapted version of KABC-II subtests showed high reliabilities and the CHC
model was largely replicated. The findings of this study lend support to the use
and validity of this KABC-II adaption.

In a separate validity study, Bangirana et al. (2009) investigated the KABC-II
construct validity in 65 Ugandan children (7-16 years old) with a history of
cerebral malaria. They were assessed 44 months after the malaria episode.
A principal component analysis found five factors after administering the
KABC-II: specifically, the Sequential scale, Simultaneous scale, Planning and
Learning; the fifth factor was ascribed to immediate and delayed recall.

Validity of the K-ABC and KABC-Il in South Africa

Jansen (1998) conducted a principal component factor analysis of the performance
of 5-year-old black children’s performance (N = 335) on the K-ABC’s processing
scales and found the two scales of Simultaneous and Sequential Processing were
generally upheld. Jansen and Greenop (2008) followed a group of 199 children
from the age of 5 to 10 years. At these two points, the children were assessed on
the K-ABC. A principal component analysis supported a two-factor loading.
Developmentally, Krohn and Lamp (1999) found, in a longitudinal
investigation of children at 3:6 and 9 years old, that the processing abilities
assessed by the K-ABC may change over time. The sample included 65 African-
American and white children from the Midwest of the USA from families of low
socio-economic status. This is consistent with Kaufman and Kaufman’s (1983a)
assertion that before school entry, children are more simultaneous processing-
dominant, but as they enter formal schooling this shifts as they become more
sequential processing-dominant. Jansen and Greenop (2008) investigated this
assertion in a group of 10-year-old, multilingual children of low socio-economic
status and found both age and gender differences over time. These differences
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always supported the two-factor model of simultaneous and sequential
processing, but the dominance of processing style changed with age as is shown
in Table 7.6. These changes were at times different for each gender, as detailed
in Table 7.7.

Table 7.6 Simultaneous and Sequential group factor structure at 5 and
10 years (N =199)

5 years 10 years

SEQ* SEQ SIM SEQ SIM
Hand Movements 46 A1 70 .04
Number Recall .85 .05 79 .04
Word Order 76 21 .59 33
SIM
Spatial Memory ! 78 .29 .61
Gestalt Closure .04 79 12 .86
Triangles 42 .62 31 .60
Matrix Analogies 28 .61 .38 47
Photo Series** .61 40

Source: Adapted from Jansen and Greenop (2008).

Notes: * SEQ = Sequential processing; SIM = Simultaneous processing ** Only administered
at 10 years.

At S years, the Hand Movements subtest loaded almost equally on both processing
styles, but at 10 years this task was unequivocally loaded on a Sequential factor.
Number Recall, which is a Sequential subtest, showed high loadings at both age
groups on the sequential processing style. Word Order, which is also a Sequential
subtest, revealed a slightly different result. Specifically, at 5 years the factor
loading was high on the Sequential scale, but this was reduced for the 10-year-
olds. Conant et al. (2003) have suggested that Word Order taps into cross-modal
memory; and this is seen more clearly with increasing age and the corresponding
increasing use of verbal mediation strategies. Jansen and Greenop’s (2008) study
supports that suggestion.

The Gestalt Closure loading, which is a Simultaneous subtest, was consistently
high on the Simultaneous factor for both age groups. The loading for Spatial
Memory, which is also a Simultaneous subtest, was high on the Simultaneous
factor at 5 years, but less pronounced at 10 years. For the other Simultaneous
subtests, Triangles loaded more clearly on the Simultaneous factor at 10 years,
while Matrix Analogies was less strongly loaded by 10 years and instead loaded
on the Sequential scale. One possibility for this finding given by Jansen and
Greenop (2008) is that a similar process may also be operating in cross-modal
processing with verbal mediation strategies.

Jansen and Greenop (2008) also examined gender differences in the factor
structure for each developmental period (see Table 7.7).
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Table 7.7 Simultaneous and Sequential gender factor structure at 5 and
10 years

5years-boys | 5years-girls 10 years - boys 10 years - girls

SEQ* SEQ SIM SEQ SIM SEQ SIM SEQ SIM
Hand Movements =~ .26 45 .68 29 .81 .02 .65 22
Number Recall .84 .00 83 .06 78 A5 .84 .01
Word Order 70 22 79 18 47 .52 .67 .27
SIM

Spatial Memory .05 .78 31 .67 27 .53 .39 58
Gestalt Closure .00 .79 Na .82 16 .84 16 .84
Triangles A1 .60 .50 .56 25 .55 .26 .69
Matrix Analogies | .46 .54 10 76 .56 .26 34 .52
Photo Series** .58 48 45 .56

Source: Adapted from Jansen and Greenop (2008).

Notes: * SEQ = Sequential processing; SIM = Simultaneous processing ** Only administered
at 10 years.

On the Sequential scale, two subtests, Word Order and Number Recall, had similar
loadings for both boys and gitls at the 5-year-old stage. However, the girls showed
a higher loading for Hand Movements on the Sequential Processing scale. In
contrast, the boys loaded more highly on the Simultaneous Processing scale for
Hand Movements.

On the Simultaneous scale, all subtests loaded higher on the Simultaneous
factor. Specific findings revealed that boys showed a higher loading for
Spatial Memory. Both boys and girls loaded almost equally highly for Gestalt
Closure. Matrix Analogies was clearly loaded for girls at 5 years of age on the
Simultaneous factor.

Jansen and Greenop (2008) found that at 10 years, the boys’ scores loaded
clearly on a Sequential factor for Hand Movement and Number Recall, but
almost equally on both factors for Word Order. In contrast, at 10 years, girls’
scores were clearly loaded on the Sequential factor for Number Recall, Word
Order and Hand Movements.

On the Simultaneous Processing factor, 10-year-old boys showed strong
loadings for three of the subtests: Triangles, Gestalt Closure and Spatial Memory.
Matrix Analogies loaded on a Sequential Processing factor and Photo Series
(not administered at 5 years) loaded on both factors. Girls at 10 years old showed
clear Simultaneous loadings on two subtests — namely, Gestalt Closure and
Triangles.

In order to investigate whether there were any differences between 5- and
10-year-olds, paired sample t-tests were calculated (Jansen & Greenop, 2008)
(see Table 7.8).
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Table 7.8 Means, standard deviations (in brackets) and paired sample
t-test scores at 5 and 10 years

5 years 10 years t
SEQ tests Mean (SD) Mean (SD)
Hand Movements 8.8 (2.4) 10.4 (2.6) 6.9%*+*
Number Recall 8.6 (3.0 13.2 (3.0) 20.4%*+*
Word Order 7.7 (1.8) 8.5 (2.7) 2.]%x
SIM tests Mean (SD) Mean (SD)
Spatial Memory 9.5 (2.8) 8.7 (23) 4 30%x
Gestalt Closure 6.3 (2.9) 6.3 (2.9) 1 (ns)*
Triangles 8.2 (1.9) 9.7 (2.8) 8.2%xx*
Matrix Analogies 11.0 (1.9) 10.5 (1.9) 2.9%

Source: Adapted from Jansen and Greenop (2008).
Notes: * ns = not significant ** p <.01 *** p <.001 **** p <.0001.

The score pattern showed significant changes within the group of children.
Specifically, the 5-year-olds and 10-year-olds differed on all the subtests except
Gestalt Closure. Overall, significant differences were found between the composite
Sequential Processing scores at 5 years and at 10 years (t = 14.3, p = .0000) and the
composite Simultaneous Processing scores at 5 and at 10 years (t = 11.0, df = 198,
p <.0001). When the group was divided by gender, more specific differences were
found, as shown in Table 7.9 (Jansen & Greenop, 2008).

Table 7.9 Boys’ (N = 97) and girls’ (N = 102) means, standard deviations
(in brackets) and paired sample t-test scores at 5 and 10 years

HM NR wo M GC TRI MA
BoysSyears  89(2) @ 84(25) 7.6(19) 94(27) 65(29) 81(1.9) 108(2.1)
Boys 10years 103(2.6) 133(3.6) 8.4(28) 9.2(23) 67(3)  99(27) 106(18)
t-scores ﬁ*** 167.0**** 2;6" 0.5 0.8 u*** 0.6
GirlsSyears | 87(2.6) 89(25 78(19) 9729 61(3) 832 113(17)
Gifls 10years  10.5(24) 13.1(3.1) 86(26) 81(23) 59(27) 9.6(29) 104()
t-scores 54w+ 132% 33 Sgee (9 A7 35m

Source: Adapted from Jansen and Greenop (2008).
Notes: * p <.05 ** p<.01 *** p <.001 *** p <.0001

HM = Hand Movements; NR = Number Recall; WO = Word Order; SM = Spatial Memory;
GC = Gestalt Closure; TRI = Triangles; MA = Matrix Analogies.

It is evident from these results that, on the Sequential subtests, boys differed at
5 and 10 years on Hand Movements (t = 4.3, df = 96, p < .001), Number Recall
(t = 16.0, df = 95, p < .0001) and Word Order (t = 2.6, df = 96, p < .05). The
same pattern was observed for the 5- and 10-year-old girls in terms of Hand
Movements (t = 5.4, df = 101, p < .001), Number Recall (t = 13.2, df = 100, p <
.0001) and Word Order (t = 3.3, df = 101, p < .01) (Jansen & Greenop, 2008).
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On the Simultaneous subtests, 5- and 10-year-old boys differed on the
Triangle subtest (t= 7.1, df =95, p <.001). Five- and 10-year-old girls differed on
Spatial Memory (t = 5.8, df = 101, p < .001), Triangles (t = 4.7, df = 101, p < .001)
and Matrix Analogies (t = 3.5, df = 101, p < .01). Neither 5- nor 10-year-old girls
and boys differed on the Gestalt Closure task (Jansen & Greenop, 2008).

Skuy, Taylor, O’Carroll, Fridjhon and Rosenthal (2000) assessed black and
white South African children from a school for children with learning disabilities
on the K-ABC and the WISC-R. No significant difference was found between
the groups on the K-ABC. However, significant differences were found between
the black and white children on the WISC-R. The authors concluded that ‘the
results support other studies which have shown the K-ABC may provide a more
equitable measure of intelligence [than the WISC] in culturally, linguistically
disadvantaged communities’ (Skuy et al., 2000, p.736).

De Sousa, Greenop and Fry (2010) compared 30 English and 30 Afrikaans Grade 3
children on the K-ABC (see Table 7.10). No significant differences were found on
the MPC scale. However, the English children performed significantly better on the
Matrix Analogies (Simultaneous scale) subtest (which was subsequently changed
in the KABC-II), while the Afrikaans children scored significantly better on the
Hand Movements subtest (a Sequential subtest, which remained unchanged in the
KABC-II). This was attributed to the cognitive processing styles children used in
learning how to read. Orthography affects cognitive processing. Children learning
to read in Afrikaans are learning in a language that is relatively transparent, with
clear letter-to-sound relationships. This may account for their higher performance
on the Hand Movements subtest. Children learning to read in English rely to a
greater degree on simultaneous processing as the letter-to-sound relationships are
opaque. This may explain the higher performance on the Matrix Analogies subtest.

Table 7.10 Comparison of monolingual and bilingual 9-year-old children
on the K-ABC

Scale Monolingual English children,  Bilingual Afrikaans-English
age mean = 9:8 years children, age mean = 9:9 years
Mean (SD) Mean (SD)
MPC 10513 (9.22) 100.66 (11.10)
Sequential scale 101.53 (9.34) 103.73 (9.67)
Simultaneous scale 104.13  (9.00) 102.00 (9.69)
Hand Movements 9.00 (2.12) 11.00 (1.91) **
Gestalt Closure 10.56 (2.82) 9.76 (2.15)
Number Recall 10.66 (2.40) 1013 (2.27)
Triangles 10.80 (1.99) 10.30 (2.36)
Word Order 10.96 (1.63) 10.83 (1.87)
Matrix Analogies 11.56 (2.50) 10.33 (1.66) *
Spatial Memory 10.76 (1.63) 10.73 (2.36)
Photo Series 10.20 (2.01) 9.56 (1.94)

Notes: * p < .05 ** = significantly different at p < .001

Source: Adapted from De Sousa, Greenop and Fry (2010).
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The scale scores of monolingual and bilingual children fell within the average
range (mean = 100, SD = 15) compared to the US norms. The same was true of
their subtest scores, which were within the average range of 10 (SD = 3), and all
but two subscales were not significantly different across the two groups. The two
groups were of similar middle-class socio-economic status (De Sousa, Greenop &
Fry, 2010).

In a separate study that examined socio-economic effects on the K-ABC,
Greenop (2004) assessed 10-year-old multilingual South African learners of low
socio-economic circumstance. Learners were classified according to the language
they were being taught to read and write in, as this was the one that they were
most exposed to academically. The results are presented in Table 7.11.

Table 7.11 Simultaneous and Sequential subtest means and standard
deviations (SD) for entire sample, English, isiZulu and Sesotho groups
All (N =198) English (n=83) isiZulu (n=61) Sesotho (n=54)
Mean (SD)

Hand Movements = 10.44 (2.49) 10.42 (2.33) 103 (2.38) 10.63 (2.87)
Gestalt Closure 6.19 (2.87) 6.76 (3.02) 544 (2.8) 6.15 (2.55)
Number Recall 1312 (3.24) 1291 (3.57) 13.51 (2.6) 13.02 (3.37)
Triangles 9.69 (2.85) 9.51 (2.81) 9.66 (3.01) 102 (2.74)
Word Order 8.59 (2.74) 9.21 (2.72) 7.84 (2.6) 8.46 (2.75)
Matrix Analogies 10.5  (1.91) 10.69 (2.13) 1018 (1.7) 10.57 (1.74)
Spatial Memory 8.64 (2.33) 8.92 (2.34) 8.21 (2.29) 8.70 (2.32)
Photo Series 9.27 (2.26) 9.6 (242) 8.71 (1.9) 9.39 (2.30)
Sequential scaled ~ 104.45 (14.04) 105.26 (14.4) 1033 (11.73) 104.48 (15.91)
Simultaneous 92.08 (11.06) 93.44 (12.02) 89.52 (9.68) 92.83 (10.68)
scaled

MPC scaled 96.25 (12) 97.8 (13.22) 93.72 (9.78) 96.69 (12)

Source: Adapted from Greenop (2004).

Results demonstrated that all groups fell within average limits on the full scales.
However, not all groups were within the average range for the subscales, with
Gestalt Closure being significantly below the mean and Number Recall being
significantly above the mean. This may indicate that reduced socio-economic
status impacts on these aspects of functioning, and because both these subtests
have been retained in the KABC-II, cognisance should be taken of this finding
when interpreting results (Greenop, 2004).

Interestingly, the only gender difference found was on the Spatial Memory
subtest (which was discarded in the KABC-II), with boys scoring 9.17 (SD =
2.3) and females 8.15 (SD = 2.25). Both scores were within normal limits, but
demonstrate a significant difference statistically (t(198) = 36.98, p < .001). This
resulted in the Simultaneous scale showing a gender difference in favour of
boys: 93.57 (10.44) versus 90.66 (11.5) for girls. Again, the scaled score is not
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significantly different to the norm, but within this normal range there was a
gender difference. The discrepancy in gender performance on this subtest may
be due to differences in social learning (Greenop, 2004).

Conclusion

Reynolds and Kamphaus (2003) argue that the K-ABC is psychometrically and
conceptually strong. However, revision of the K-ABC was deemed necessary
due to floor and ceiling effects on some subtests, as well as validity issues on
certain subtests, such as the criticism that the Sequential and Simultaneous
Processing measures may measure other constructs, including Semantic Memory
and Nonverbal Reasoning (Kaufman et al., 2005). Flanagan and Harrison (2008)
argue that one of the strengths of the KABC-II is the flexibility it allows in
choosing a theoretical foundation to suit the child being assessed. In addition,
Bangirana et al. (2009) argue that with some modifications, such as removing
the culturally inappropriate items and translating the instructions, the KABC-II
retains its construct validity. However, these authors used the raw scores in a
factor analysis to test validity, which limits the generalisation of their results to
clinical assessment situations.

Cahan and Noyman (2001) conclude that the strength of the K-ABC in
being able to accommodate bilingual and culturally diverse children is also its
main weakness, since verbal intelligence is not well represented in this battery.
Another criticism of the K-ABC has been the use of the terms ‘Achievement’ and
‘Intelligence’, which have subsequently been modified in the KABC-II. These
authors advise caution in using the measure for intelligence testing.

Despite the criticisms levelled against it, the K-ABC appears to be a good
measure of academic success. The subtests are sensitive to the nature of literacy
instruction of first- and second-language children despite their nonverbal
presentation. The implication of this, however, is that caution needs to be
exercised when using only the K-ABC (1983) to predict academic achievement
of children from diverse linguistic backgrounds. Importantly, the use of a test
that is considered to be relatively culture-fair, such as the K-ABC or the KABC-II,
should not equate to unquestioning administration, but must be undertaken
with the child’s linguistic and educational context in mind.
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Table 7.A1 Comparison of the K-ABC and KABC-II subtests
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K-ABC KABC-II
Scale Subtests Subtests
Simultaneous Triangles Triangles

Sequential

Planning

Learning

Knowledge/Achievement

Face Recognition

Gestalt Closure
Magic Window
Matrix Analogies
Spatial Memory
Photo Series
Word Order
Number Recall

Hand Movements

Riddles

Expressive Vocabulary

Faces and Places

Arithmetic*

Face Recognition

Pattern Reasoning (ages 5 and 6)
Block Counting

Story Completion (ages 5 and 6)
Conceptual Thinking

Rover

Gestalt Closure

Word Order

Number Recall

Hand Movements

Pattern Reasoning (ages 7-18)
Story Completion (ages 7-18)
Atlantis

Atlantis Delayed

Rebus

Rebus Delayed

Riddles

Expressive Vocabulary

Verbal Knowledge

Reading/Decoding* -
Reading/Understanding* -

Source: Adapted from Kaufiman et al. (2005).

Note: *Reading, writing and arithmetic were excluded from the K-ABC as they were deemed
more appropriate to achievement tests (Flanagan & Harrison, 2008).
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Psychologists who missed the cognitive revolution entirely may not even
suspect the great chasm between their testing methods and a theoretical
framework needed to drive practice. (Das, Naglieri & Kirby, 1994, p.4)

The value of conventional intelligence quotient (IQ) testing, which is widely
used on a global level, has been acknowledged and demonstrated over the years
as it provides a structured method of evaluating achievement and an individual’s
acquisition of knowledge (Naglieri & Kaufman, 2001; Sattler, 2008). IQ testing
has also shown its merit within education systems throughout the world
(Kaufman, 1979). However, since what is described as the ‘cognitive revolution’
in the field of psychology in the 1960s (Miller, 2003; Naglieri, 1999a), there have
been ongoing controversies about issues such as the definition and assessment
of intelligence, as well as cultural and racial differences in IQ test results. Some
have argued that IQ tests such as the Binet and Wechsler Scales, which were
first developed in the early part of the last century, are based on a narrow and
outmoded conceptualisation of intelligence as a general intellectual construct
(‘g’) which is fixed and immutable (Das & Abbott, 1995; Naglieri, 1989). This
argument can also be applied to the currently used standardised South African
IQ tests, such as the Junior South African Individual Scales and the Senior South
African Individual Scales which were first published in the 1980s.

A major criticism of traditional approaches to intelligence testing is that
they place individuals with limited language or academic skills at an unfair
disadvantage. Naglieri and Kaufman (2001) assert that the verbal subtests of
conventional IQ measures could be conceived more as measures of achievement
and acquired knowledge, rather than of underlying ability. The difficulty
arises as acquired knowledge is influenced by the individual’s formal learning
experiences and cultural exposure. These issues are of vital importance within the
multilingual South African context, where children have vastly different cultural
experiences and a legacy of unequal early learning and schooling opportunities.

Over the years, major concerns have also been raised internationally and in
South Africa about the validity of conventional IQ tests when used with cultural
groups that differ from those for whom these tests were normed (Chan, Shum
& Cheung, 2003; Fagan & Holland, 2007; Foxcroft & Roodt, 2005; Naglieri &
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Rojahn, 2001; Skuy, Gewer, Osrin, Khunou, Fridjhon & Rushton, 2002; Tollman
& Msengana, 1990). Researchers such as Naglieri and Rojahn (2001) have
asserted that traditional IQ test measures tend to identify disproportionately
more African-American children as having mental retardation, resulting in their
over-representation within special education programmes. Similarly in South
Africa, Skuy, Taylor, O’Carroll, Fridjhon and Rosenthal (2000) reported that the
Wechsler Intelligence Scale for Children - Revised (WISC-R) scores of black South
African children were considerably lower than those of their white counterparts.
These researchers concluded that the difference in scores between the two groups
was related to the cultural bias inherent in traditional IQ measures, rather than
to actual differences in cognitive ability.

It has also been argued that IQ scores have a limited capacity to predict
achievement differences (Das et al., 1994). As highlighted by Das (2000, p.29),
‘a child with an IQ of 80 is as likely to show up in a reading disability class or
clinic as a child whose 1Q is 120’. A further argument is that general intelligence
scores are not sensitive to the underlying cognitive processes that hamper
the individual’s functioning, which limits their value in providing guidelines
for intervention (Das & Abbott, 1995; Kirby & Williams, 1991; Lidz, Jepsen &
Miller, 1997).

In the last few decades, theorists, researchers and practitioners have proposed
alternative conceptualisations of intelligence and its measurement which they
assert are better aligned to developments in the fields of neuropsychology,
cognitive psychology and information processing (Fagan & Holland, 2007;
Feuerstein, Rand & Hoffman, 1979; Gardner, 1993; Kaufman & Kaufman, 1983;
2004; Naglieri & Das, 1990; Sternberg, 1985; Vygotsky, 1978). Information
processing models of assessment embodied in the work of Luria (1966; 1973;
1980; 1982), Kaufman and Kaufman (1983; 2004) and Naglieri and Das (1997a),
for instance, are in the forefront of some of the developments in cognitive
psychology. These assessment approaches differ from traditional measures in
that they are designed to evaluate the cognitive processes underlying general
intellectual functioning. They are purportedly less influenced by verbal abilities
and acquired knowledge (Das et al.,1994; Kaufman & Kaufman, 1983; 2004), are
more intrinsically related to cognitive improvement (Das & Naglieri, 1992) and
are more equitable in that they yield smaller differences between race groups
(Fagan & Holland, 2007; Naglieri, Matto & Aqilino, 2005). In this chapter, the
Das-Naglieri Cognitive Assessment System (CAS), which was developed by
Naglieri and Das (1997a), is discussed in relation to its theoretical and research
base, as well as its practical application within the South African context.

The underlying theoretical framework

The Planning, Attention, Simultaneous and Successive (PASS) cognitive
processing model was proposed by Das et al. (1994) as an alternative view of
intelligence. This model is rooted in the conceptual framework developed by
the Soviet neuropsychologist Luria (1966; 1973; 1980; 1982) and the cognitive
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psychological work of others, such as Broadbent (1958) and Hunt (1980).
Broadbent elucidated a theory of auditory attention, while Hunt argued
for the location of intelligent behaviour within the context of information
processing. Based on Luria’s groundwork and the extensive research conducted
by Das and his colleagues, each of Luria’s proposed functional units has been
operationalised (Das & Abbott, 1995) and these can be measured using the CAS
assessment instrument. According to the PASS model, the focus of assessment is
on how information is processed rather than on how much or what information
an individual possesses (Das & Abbott, 1995).

Luria (1966; 1973), who conducted clinical work and research for about 40
years, viewed the brain as an autoplastic system which is able to change and adapt
to the environment. He proposed (1973, p.43) that there are three functional
units in the brain that ‘work in concert’ and are regarded as ‘necessary for any
type of mental activity’. These units are dynamic and interrelated, and they rely
on and are influenced by the individual’s knowledge base and experience. The
first unit entails the regulation of cortical arousal and attention; the second unit
codes information using simultaneous and successive processes; while the third
unit provides planning, self-monitoring and structuring of cognitive ability
(Das, Kar & Parilla, 1996).

The first functional unit, Arousal-Attention, is associated with the brainstem,
diencephalon and medial regions of the brain and it is the foundation of mental
activity. Maintaining an appropriate level of mental activity is necessary for
information coding (simultaneous and successive processing) and planning. Arousal
is a state of being active or alert, while attention regulates and maintains appropriate
cortical tone/arousal so that other cortical activity can occur (Naglieri & Das, 1988).

The second functional unit, which includes Simultaneous-Successive coding,
receives, analyses and stores information. This unit’s functions are regulated
by the occipital, parietal, and temporal lobes posterior to the central sulcus.
Simultaneous processing involves the grouping of stimuli or recognition of
a common characteristic or interrelationship amongst stimuli. The kinds of
scholastic tasks that simultaneous processing is related to include sight word
reading, reading comprehension, creative writing and solving geometry
problems in mathematics.

Successive processing, on the other hand, involves the integration of stimuli
into a specific sequential order where the elements form a chain-like progression
(Das & Naglieri, 1992). While in simultaneous processing the elements are
related in various ways, in successive processing only a linear relationship is
found between the elements. Some of the school-related tasks associated with
successive processing are spelling, writing, and the formation of syllable, letter
and word recall. Naglieri (1989) highlights the point that the relationship
between simultaneous and successive processing and school learning places the
CAS at an advantage over a general intellectual ability measure, since it assists
in the identification of underlying processes that may hamper learning and
provides a guideline for intervention.

The functions of the third functional unit, Planning, are regulated by the
frontal lobes, especially the prefrontal region of the brain. This unit allows
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the individual to formulate plans of action, implement them, evaluate the
effectiveness of a solution and modify these plans if necessary (Luria, 1973).
It is also responsible for the regulation of voluntary actions, impulse control
and linguistic functions such as spontaneous speech (Luria, 1980). Das et al.
(1994) also discuss the concept of meta-cognition and its role in planning.
Meta-cognition involves ‘the conscious awareness of ways of approaching
tasks, of processing information and of monitoring success’ (Kirby & Williams,
1991, p.70). The close relationship between planning and attention has been
highlighted by Luria (1980).

According to the PASS model, the mode of input into the brain can be
through the senses or it can be kinaesthetic (Das, 1992). This input is processed
in the three functional units identified by Luria and the information is used in
the performance or output phase. Particular tasks presented to an individual
may be related to all of the cognitive processes in varying degrees, or may be
more related to some cognitive processes and not to others. For example, when
reading a new word a child may decode the word phonetically (using successive
processing), look at the picture in the book and try to use the context of the story
to make sense of the word (simultaneous processing and planning) or use all of
these processes.

The theory-based PASS Remedial Programme (Das et al., 1994) has been
developed to address deficient cognitive processing and to provide a link between
assessment and intervention. In brief, this training programme attempts to
address PASS processes, especially successive or simultaneous processing, that
are related to the child’s difficulty in acquiring reading skills.

The Cognitive Assessment System

Background and standardisation

Guided by the PASS theory, the CAS was developed as a norm-referenced,
individually administered measure designed to evaluate the cognitive functioning
of individuals between 5 and 17 years of age. The stipulated requirement for
the use of this test is graduate training in the administration, scoring and
interpretation of individual intelligence tests (Naglieri & Das, 1997c). While
the CAS is not listed as a registered or classified test by the Health Professions
Council of South Africa, it is used by psychological practitioners in this country to
assess the cognitive processes underlying an individual’s functioning (Foxcroft,
Paterson, Le Roux & Herbst, 2004).

The CAS was standardised on 2 200 US children aged 5 to 17 years, using
stratified random sampling (Naglieri & Das, 1997¢). The sample was selected
to represent several variables including age, gender, race, ethnicity, geographic
location, classroom placement (special education or regular classroom),
educational classification (for example, learning disabled, gifted, non-special
education), parent education and community setting (urban/suburban, rural).
An additional 872 children who participated in the reliability and validity
studies were included in the CAS testing.
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A description of the CAS instrument
The two versions of the CAS include a Standard Battery of twelve subtests and
an eight-subtest Basic Battery. Each of the PASS scales in the Standard Battery
consists of three subtests, while the Basic Battery consists of two subtests each.
The CAS yields scaled scores for the PASS scales, as well as a composite Full Scale
score which gives an indication of overall cognitive functioning. These scales
provide standard scores with a normative mean of 100 and a standard deviation
of 15 to identify specific strengths and weaknesses in cognitive processing. The
subtests yield a scaled score with a mean of 10 and a standard deviation of 3.
The CAS structure is tabulated in Table 8.1, which is followed by a description
of the CAS scales and subtests. These are fully detailed in Naglieri and Das’s
(1997b; 1997¢) scoring manual and interpretive handbook.

Table 8.1 Structure of the CAS scales and subtests (Standard Battery)

Full Scale

Subscales
Planning Attention Successive Processing Simultaneous Processing
*Matching Numbers *Expressive Attention | *Word Series *Nonverbal Matrices
*Planned Codes *Number Detection *Sentence Repetition ~ *Verbal-Spatial Relations
Planned Connections | Receptive Attention Speech Rate (ages 5-7) = Figure Memory

or
Sentence Questions
(ages 8-17)

Note: * These are the subtests included in the Basic Battery.

i) The Planning Scale

The purpose of the pencil-and-paper subtests on this scale is to find or develop
an effective strategy to solve the timed tasks, which are of a novel nature. The
Planning Scale score is based on performance on the subtests Matching Numbers,
Planned Codes and Planned Connections, and the time that it takes the testee
to complete each item. The cognitive skills that are needed to complete the tasks
are the generation and use of efficient strategies, execution of plans, anticipation
of consequences, impulse control, organisation of action, self-control, self-
monitoring, strategy use and the use of feedback.

In the Matching Numbers subtest, the testee has to find and underline two
numbers that are the same in each row. The Planned Codes subtest contains two
items, each having its own set of codes. At the top of the page is a legend, which
shows which letters correspond to which codes (for example, A with OX), and the
testee has to write the corresponding codes in boxes, below each of the letters.
On the Planned Connections subtest, testees are required to connect numbers
in sequential order and then to connect both numbers and letters in sequential
order, alternating between numbers and letters (for example, 1-A-2-B-3-C).

i) The Attention Scale
The tasks on the Attention Scale require the testee to attend selectively to a
particular stimulus and inhibit his or her attention to distracting stimuli. Both
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receptive and expressive aspects of selective attention are tested. The Attention
score is based on measures of Expressive Attention, Number Detection and
Receptive Attention, and the time it takes the subject to complete each item.

The Expressive Attention subtest consists of two different types of items.
The first is administered only to children aged 5-7 years. The testee is asked
to identify pictures of animals as either large or small based on their actual
size, regardless of their relative size on the page. The second set of items is
administered to children between 8 and 17 years. The testee is first asked to
read words, such as ‘blue’ and ‘yellow’, then to identify colours, and finally
is expected to focus on the colour and not to read the word. In the Number
Detection subtest, the testee is presented with rows of numbers that contain
both targets (numbers that match stimuli at the top of the page) and distracters
(numbers that do not match the stimuli). The testee has to underline the
numbers on the page that match the stimuli at the top of the page. In the
Receptive Attention subtest, the testee has to find and underline pairs of
pictures or letters that match on each page.

i) The Successive Processing Scale

The tasks of the Successive Processing Scale require the testee to integrate stimuli
in a specific linear/serial order, where each element or stimulus is related only
to the one preceding it and there is little opportunity to integrate the parts. The
stimuli range in difficulty from very easy (spans of two) to very difficult (spans
of nine). Successive measures include Word Series, Sentence Repetition, Speech
Rate (ages 5-7 only) and Sentence Questions (ages 8-17 only).

In the Word Series subtest, the task of the testee is to repeat a series of single-
syllable, high-imagery words in order. Sentence Repetition requires the testee to
repeat a series of sentences given by the examiner that have syntax, but reduced
meaning. Each of the sentences contains colour names instead of content words.
Speech Rate (for ages 5-7 years) requires the testee to repeat three-word series 10
times, and in Sentence Questions (for ages 8-17 years) the testee has to answer
questions about sentences read aloud by the examiner. The questions in the
latter subtest, like the Sentence Repetition subtest, contain colour names instead
of content words.

iv) The Simultaneous Processing Scale

The subtests of this scale require the testee to integrate several pieces of
information, and to comprehend them as a whole in order to arrive at the correct
answer. Measures of simultaneous processing in the CAS are Nonverbal Matrices,
Verbal-Spatial Relations and Figure Memory.

The Nonverbal Matrices task involves the selection of one of six options that
best completes a matrix shape that is spatially or logically arranged. Verbal-Spatial
Relations is a subtest in which the testee is required to comprehend logical and
grammatical descriptions of spatial relations. In the Figure Memory subtest, the
testee is presented with two- or three-dimensional figures that are shown for five
seconds. The testee has to then find and trace these figures, which are embedded
within a larger, more complex design.
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v) The Full Scale
The CAS Full Scale score, which is based on an equally weighted aggregate of the
PASS subtests, provides an estimate of overall cognitive functioning.

Administration, scoring and interpretation

The Standard Battery takes about an hour to administer, while the Basic Battery
takes 45 minutes. The Planning and Attention subtests as well as the Speech
Rate subtest are timed. While test instructions are given verbally, several of the
CAS subtests require the assessor to show by gesture (for example, by the use of
pointing) what is required of the testee. This test administration approach is very
useful for children with hearing difficulties, and in the South African context
where language issues are often a barrier in the assessment process.

An aspect that is unique to the CAS in comparison to most other tests is that
guidelines are given to the assessor on a checklist, which is used to record the
strategies that the testee is using to complete the tasks on the Planning subscale.
For instance, on the Matching Numbers subtest of this scale, the checklist
includes strategies such as a verbalisation of the numbers and looking at the
last digit for a match. The testee’s approach to the allotted tasks is observed, and
he or she is also asked about the strategy used to complete the task. Gaining
insight into the testee’s underlying planning and problem-solving skills provides
invaluable guidance for intervention. It also illustrates the value of a process-
rather than product-based assessment procedure. Furthermore, it taps the testee’s
meta-cognitive and critical thinking skills.

As in intelligence testing by others such as Kaufman (1994), a dual set of
criteria is used for the analysis of CAS results. The testee’s cognitive strengths and
weaknesses are identified by looking at intra-individual differences between each of
the PASS scores, as well as by looking at the individual’s performance in relation to
the standardisation sample. Scaled PASS scores, rather than individual subtests, are
focused upon in the interpretation of CAS results. Detailed guidelines for the scoring,
analysis and interpretation of CAS results, as well as implications for intervention,
are provided by Naglieri and Das (1997b; 1997¢) and Naglieri (1999a).

While the CAS is relatively less linguistically loaded than some of the
traditional intelligence tests, it does still require verbal reasoning and expression
(for example, in the Sentence Questions subtest) and cultural and educational
familiarity (such as using pencil and paper to complete the Planning subtests).
Furthermore, research has shown that cultural differences can influence
performance on nonverbal tasks and measures of fluid reasoning such as the
completion of matrices (Fagan & Holland, 2007; Skuy et al., 2002).

Reliability

Internal consistency reliabilities and test reliability coefficients were computed for
the CAS Full Scale, each PASS scale and the individual subtests (Naglieri & Das,
1997¢). The Full Scale reliability coefficients ranged from .95 to .97 on the Standard
Battery. Similarly, the average reliability coefficients for the other PASS scales were
.88 (Planning), .88 (Attention), .93 (Simultaneous Scale) and .93 (Successive Scale).
On the Basic Battery, Full Scale reliabilities ranged from .85 to .90.
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Test-retest reliability and stability of the CAS standard scores were examined
in a sample of 215 children from the standardisation sample. The CAS was
administered to each child twice over in an interval ranging from 9 to 73 days.
The stability coefficients were corrected for the variability of the standardisation
sample using Guilford and Frucher’s (1978, in Naglieri & Das, 1997¢) formula
for restriction in range. The median corrected stability coefficients across all ages
was .73 for the CAS subtests and .82 for the PASS scales of the Standard and Basic
batteries. On the basis of their findings, Naglieri and Das (1997c¢) concluded that
the CAS demonstrates good stability across age groups over time. However, it can
be argued that the period between the test administrations was very short, which
may have affected the validity of these results.

Validity

There is a large body of international work and research that supports the PASS
model of information processing (Das et al., 1994; Savage & Wolcott, 1994;
Weyanat & Willis, 1994); the CAS as a measuring instrument of cognitive ability
(Naglieri & Das 1997c; Naglieri et al., 2005; Van Luit, Kroesbergen & Naglieri,
2005); and the links between the CAS instrument and academic achievement
(Naglieri, De Lauder, Goldstein & Schwebech, 2006; Powell, 2000). Naglieri and
Das (1997¢) and Naglieri (1999a) have reported extensive research that provides
construct-, criterion- and content-related validity evidence for the CAS.

Criterion-related validity of the CAS has been supported by the strong
relationships between PASS scale scores and educational achievement test scores;
by correlations with academic achievement as related to special populations
(such as mentally challenged children); and by studying the profiles of specialised
groupings of children (for instance, children experiencing Attention Deficit/
Hyperactivity Disorder (ADHD) or reading disabilities, and gifted children).
Naglieri and Das (1997c¢) conducted a study in which the CAS and the Woodcock
Johnson Tests of Achievement — Revised (WJ-R) (Woodcock & Johnson, 1989)
were administered to a representative sample consisting of 1 600 US children
aged between 5 and 17 years. The WJ-R is a measure of academic achievement
in reading, mathematics, written language and oral language. The correlation
between the CAS Full Scale score and the WJ-R was reported to be high (.73 for
the Standard Battery and .74 for the Basic Battery). Naglieri and Das concluded
that the PASS theory could be considered a predictor of achievement and that it
accounted for about 50 per cent of the variance in achievement, although the
CAS does not have items that are directly reliant on achievement.

In a recent study related to the construct validity of the CAS, Naglieri et
al. (2006) explored the relationship between the Wechsler Intelligence Scale for
Children - Third Edition (WISC-III) and the CAS with the Woodcock Johnson Tests
of Achievement - Third Edition (WJ-IIT) (Woodcock, McGrew & Mather, 2001) in
a sample of 119 children referred to a clinic setting for assessment. The results of
this study showed that the CAS Full Scale score had a significant correlation with
achievement on the WJ-III and that this correlation was significantly higher
(.80) than that between the WISC-III and WJ-III (.65). However, the researchers
acknowledged that the small sample size used in a particular geographical
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location limits the generalisation of these findings. It would be informative to
replicate this study using the revised Wechsler Intelligence Scale for Children —
Fourth Edition (WISC-IV) (Wechsler, 2003), which aims to provide an improved
measurement of working memory, fluid reasoning and processing speed.

The criterion-related validity of the CAS was supported by the findings of
Van Luit et al. (2005). In this study the scores of 20 Dutch children with ADHD
were compared to those of 51 children without ADHD (the control group). The
children with ADHD reportedly achieved lowered scores on the Planning scale
(mean = 81.8) and the Attention scale (mean = 87.3). The scores were average on
the Simultaneous Processing (mean = 95.3) and Successive Processing (mean =
93.5) scales. The mean scores for the control group were within the average range
of functioning (Planning — mean = 95.6; Attention — mean = 102.2; Simultaneous
Processing — mean = 101.2; and Successive Processing — mean = 103). These
findings were consistent with the results reported in earlier research by Naglieri
and Das (1997c¢). It would be useful to conduct similar studies in South Africa,
as there are limited psychoeducational assessment tools to evaluate individuals
with ADHD in this country.

Issues relating to the factor structure of the
PASS model

Two main criticisms of the PASS theory and the CAS were expressed by Carroll
(1995). He suggested that the Planning scale is more an assessment of perceptual
speed than of planning, and that there was insufficient factorial support for the
PASS model. Subsequently, a group of researchers further challenged the construct
validity of the CAS (Keith & Kranzler, 1999; Keith, Kranzler & Flanagan, 2001;
Kranzler & Keith, 1999; Kranzler & Weng, 1995). Kranzler and Keith (1999) used
confirmatory factor analysis to re-examine the original CAS standardisation data
presented by Naglieri and Das (1997¢). Keith et al. (2001) also conducted a joint
confirmatory factor analysis of the CAS instrument and the WJ-III on a sample
of 155 US children. These authors concluded that the constructs measured by
the CAS overlap, and that the Planning and Attention scales measure processing
speed and are part of the same construct. The average correlation between factors
reflecting planning and attention exceeded .90 across all age groups (Kranzler &
Keith, 1999).

Kranzler and Keith (1999) further suggested that the Successive Processing
scale of the CAS measures short-term memory span rather than successive
mental processing, and that the Simultaneous Processing scale may be viewed as
a measure of fluid intelligence and broad visualisation rather than simultaneous
mental processing. Their overall conclusion was that the Cattell-Horn-Carroll
(CHC) theory of cognitive ability would provide a clearer framework for the
interpretation of the CAS structure. They suggested that the CAS scales would
be better understood as constituting one general factor (the psychometric ‘g’),
processing speed (which combines planning and attention), short-term memory
span and fluid intelligence/broad visualisation. The implication of the work



The Das-Naglieri Cognitive Assessment System 113

conducted by Keith and his colleagues is that the CAS is not broader in scope
than other intelligence tests, and that it is comparable to most other IQ tests
(Keith et al., 2001).

In an invited commentary on the issues raised by Kranzler and Keith (1999),
Naglieri (1999b) argued that Kranzler and Keith had over-relied on one aspect of
factor analysis (a single statistical technique), which led to their rejection of the
PASS model and of the CAS. He also pointed out (1999b, p.154) that Kranzler and
Keith'’s claim that the CAS fit statistics were not strong in relation to other tests
was based on ‘trivial differences’ in fit statistics, and that they had ignored the
large amount of evidence on CAS content, predictive, construct and treatment
validity presented by its developers, which extends beyond factor analysis.

Broad-scale, well-designed studies on the CAS could further address the debate
regarding the structure of the CAS and its fit with the PASS model, as well as its
use for the identification of learning strengths and weaknesses. Such research
investigations could provide support for the wider use of the CAS within the
South African context.

A sample of South African research on the CAS

There is a paucity of published research on measures of cognitive assessment in
South Africa, especially in the past few decades. A few pilot studies conducted
in recent years in this country suggest that the CAS is a relatively culture-fair
instrument that can be used to assess cognitive functioning and educational
needs (Churches, Skuy & Das, 2002; Fairon, 2007; Floquet, 2008; Reid, Kok &
Van der Merwe, 2002; Von Ludwig, 2000).

Von Ludwig (2000) conducted a pilot study to investigate the usefulness of the
CAS and WISC-R for assessing the scholastic difficulties of 48 Grade 6 learners who
were placed in classes for children who were experiencing barriers to learning.
The sample constituted both white and black children with a mean age of 12
years. The CAS and WISC-R were administered to each of these learners and the
results were compared to their scholastic achievement. The findings of this study
suggested that the WISC-R scores correlated with scholastic performance more
strongly than the CAS scores did. Significant correlations were found between
the WISC-R Full Scale scores and overall scholastic performance (r = .36, p <.05)
and between the WISC-R Full Scale scores and scores on reading comprehension,
grammar, mathematics as well as all scholastic language tests combined (r = .41,
p<.01;r=.53,p<.01;r=.34, p<.05 r=.33, p<.01; respectively).

On the other hand, significant relationships were not found between the
CAS Full Scale scores or the four PASS scales and overall scholastic performance,
in the Von Ludwig (2000) study. Nevertheless, a significant relationship
was found between the CAS Full Scale scores and scholastic performance in
reading comprehension as well as creative writing (r = .33, p < .05 and r = .43,
p < .05, respectively). Scores on the Successive Processing scale were significantly
related to performance in reading comprehension (r = .31, p < .05), while the
Simultaneous Processing scale was significantly related to scores in grammar
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(r = .30, p < .05) and the Planning scale was significantly correlated with scores
in mathematics (r = .30, p < .05).

Von Ludwig (2000) concluded that, while the WISC-R was more predictive of
scholastic performance than the CAS, the CAS based on PASS theory added an
understanding of important dimensions of cognitive ability (such as planning)
that influence academic performance. The results of this study suggest that a
conventional cognitive assessment tool such as the Wechsler Scales, used in
conjunction with the CAS, may provide an optimal understanding of a child’s
functioning. A limitation of this study is that the small sample size limits the
generalisation of the findings. Furthermore, results of school performance were
based on teacher-directed measures. Any further studies in this area of research
need to use a standardised educational battery of tests to assess scholastic
performance.

In a further South African study by Reid et al. (2002), Full Scale scores on
the CAS, Woodcock Diagnostic Reading Battery (WDRB) (Woodcock, 1987)
scores and school results were correlated. The study was conducted in an urban
state school and the sample consisted of 32 randomly selected learners from
the Grade 6 classes. The learners were all black, and English was their second
language. In this study, a statistically significant relationship was found between
the CAS and the WDRB (r = .72, p < .01) and between the CAS and the learners’
year average marks (r = .60, p <.01). The researchers concluded that the CAS Full
Scale score was related to achievement on the WDRB, implying that the PASS
cognitive processes are linked to success or failure at reading. This finding is
useful for the planning of intervention programmes. Unfortunately, the sample
size in this study was small and the researchers did not elaborate on their reasons
for selecting their sample. Further broad-scale studies need to be conducted that
can make it possible to generalise findings regarding the use of the CAS in South
Africa, and to establish its link with reading and scholastic achievement.

Moonsamy, Jordaan and Greenop (2009) investigated the relationship
between cognitive processing as assessed on the CAS and narrative discourse
production in children with ADHD. Their sample consisted of 30 English-
speaking males between the ages of 9 and 11 years. A non-probability convenience
sampling procedure was used in this study. According to the school records, the
participants had all been diagnosed with ADHD by a medical practitioner, and
they were of average intelligence. Children with co-morbid diagnoses other than
ADHD, with or without related language difficulties, were not included in this
study, to reduce the effect of extraneous variables. The researchers concluded
that the subjects’ lowered Planning scale scores (mean of 85.2) and Attention
scale scores (mean of 80.7) as compared to their average Simultaneous and
Successive scale scores (with means of 100.9 and 102.5, respectively), across
all ages, supported the validity of the diagnostic value of the CAS for ADHD.
Naglieri and Das (1997c¢) reported similar results when assessing children with
ADHD. A significant relationship was not found in the Moonsamy et al. (2009)
study between the CAS and the participants’ oral narrative production. This
study is limited by its failure to compare the functioning of the children with
ADHD to a typically developing comparison group.
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The CAS and dynamic assessment

Some international work has been conducted by Lidz et al. (1997) and Lidz and
Greenberg (1997), combining the CAS with group dynamic assessment procedures.
(See chapter 9 of this volume for a discussion of dynamic assessment.) The CAS
was selected by Lidz and her colleagues for use as part of their group dynamic
assessment screening approach because of its focus on cognitive processes, which
have demonstrated a relationship to academic achievement, especially reading and
mathematics, and its emphasis on intervention. They made minor adaptations to
the CAS instrument to facilitate its administration within a group context. Using
their CAS/Group Dynamic Modification (CAS/GDM) approach, they conducted
pre- and post-testing on the CAS and used activities which tapped the same
processes as the CAS (although they did not duplicate the CAS), to conduct the
teaching and mediation process. The sample used in the study conducted by
Lidz et al. constituted 66 adolescents from a special needs school. They reported
significantly higher post-test scores, after mediation, in the CAS Attention
(t = 7.38, p < .001), Successive Processing (t = 3.43, p < .001) and Planning
(t=2.35, p < .05) scales. Lidz et al. suggested that significant gains were not made
in the tests of Simultaneous Processing, possibly as a result of insufficient mediated
intervention in this area of functioning. The interpretation of these results is,
however, limited by the absence of a control group to exclude practice effects.

In South Africa, pilot studies conducted by Fairon (2007) and Floquet (2008)
have illustrated the potential usefulness of the CAS within a dynamic assessment
approach. Fairon (2007) implemented a cognitive mediated intervention programme
with first-year university students in an attempt to improve their academic
performance. The CAS was selected for this study as it is an assessment tool which
is based on the notion that cognitive processes can change, evolve and develop,
and this conceptualisation of intelligence is consistent with the dynamic assessment
view of the modifiability of cognitive structures. The results of this study showed
that the mediation programme significantly improved the cognitive functioning of
the 20 students, as measured by pre- and post-test scores of the CAS Planning and
Simultaneous Processing scales (t = 3.37, p < .05 and t = 2.04, p < .05, respectively).
The Attention and Successive Processing scales were not administered in the study.
The 12-week mediated intervention programme was, however, not sufficient to
significantly improve the students’ academic performance, as assessed by their end-
of-year examination results. Limitations of this study included the small sample size
and the absence of a control group to rule out the effects of extraneous variables.

In a novel approach used by Floquet (2008), the dynamic assessment
approach was combined with the PASS model of cognitive processing. The main
aim of this study was to investigate the effectiveness of a mediated intervention
programme in improving the planning abilities of learners. The sample consisted
of 51 Grade 4 and Grade 5 learners who were attending a remedial school. A
quasi-experimental pre-test post-test control group design was used in this study.
A significant improvement was found in the experimental group’s planning
ability, following the intervention (t = -8.09, p < .05), suggesting that the CAS is
useful for assessing planning and strategy use.
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Concluding remarks

The CAShasbeenrecognised forits clear theoretical base and empirical foundation,
as well as for the adequacy of its psychometric properties (Sattler, 2008; Sparrow
& Davis, 2000). Furthermore, as the tasks of the CAS are novel and nonverbal
in nature, they are less reliant on expressive language and learned information,
which are variables that can disadvantage certain groups of children. The CAS
lends itself to use with language-impaired and bilingual children, where the
examiner is able to give directions nonverbally or to augment the instructions
through other means, such as translating the instructions or allowing children to
read them. For example, the flexibility of the CAS instrument was demonstrated
by its translation and successful adaptation in the Netherlands (Van Luit et al.,
2005). It would be worthwhile to conduct similar studies in the multilingual and
socio-culturally diverse South African context.

There is a dire need to explore context-appropriate assessment approaches
in South Africa. The CAS is designed to be relatively fair cross-culturally, as it is
purportedly less reliant on learned information than other tests, and incorporates
more fluid reasoning skills in an attempt to understand cognitive processes. The
potential value and application of this assessment tool, which can be used at least
as an adjunct to conventional tests, needs to be further explored through empirical
research. The innovation of combining information processing approaches to
assessment with dynamic assessment methods needs to be further explored in the
interest of using more equitable procedures in assessment and intervention.
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Dynamic assessment in
South Africa

Z. Amod and ]. Seabi

This chapter outlines current developments in relation to dynamic assessment
(DA), an interactive assessment procedure that uses deliberate and planned
mediational teaching and assesses the impact of that teaching on subsequent
performance. The objective of the chapter is to critically review the major
criticisms of the traditional ‘static’ testing approach, discuss the theoretical basis
of the DA approach and its relevance within the South African context, and
present an overview of current empirical research on DA.

There has been an increased demand worldwide for nondiscriminatory
assessment procedures (Haywood & Tzuriel, 1992; Hessels & Hessels-Schlatter,
2002; Nell, 2000; Seabi & Amod, 2009; Skuy, Gewer, Osrin, Khunou, Fridjhon &
Rushton, 2002; Tzuriel & Kaufman, 1999). The major criticism regarding the use
of standardised intelligence tests is that they primarily reflect Eurocentric, middle-
class values and attitudes (Nell, 2000). It is argued that they do not accommodate
diversity in relation to culture, language, values, experiential background and
cognitive styles. Given the political, socio-economic and educational conditions
that have prevailed in South Africa under the apartheid regime and as an effect
of its legacy, the application of traditional assessment procedures may be unfair
to certain groups of people. Alternative, more equitable forms of assessment
such as the DA approach have been proposed by several theorists and researchers
for use within the multilingual and multicultural South African context (Amod,
2003; De Beer, 2005; Fairon, 2007; Floquet, 2008; Gewer, 1998; Lipson, 1992;
Murphy & Maree, 2006; Seabi & Amod, 2009; Skuy et al., 2002).

A further criticism directed at the use of traditional intelligence tests/
psychometric evaluations is that the scores are derived from a ‘static’ testing
situation which provides minimal information regarding the individual’s
learning potential or potential to respond to intervention. ‘Static’ testing refers
to the administration of tests in a standardised manner as stipulated in test
manuals. Intervention which could include feedback, training and teaching
is refrained from in the traditional static testing approach (Hessels-Schlatter &
Hessels, 2009). The limitation of this approach is that the knowledge and skills
needed to fulfil the requirements of tests have not necessarily been taught to the
child, and this will undoubtedly limit his or her ability to perform well on these
tests. In essence, the emphasis in DA is on intra-individual change rather than
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inter-individual difference. A number of theorists also argue that traditional/
static testing provides a limited link between assessment and educational
instruction, thus limiting the guidance given to teachers on the extent and
type of intervention needed to promote learning (Ashman & Conway, 1993;
Campione, 1989; Elliot, 2000; Haywood & Lidz, 2007).

In response to the disenchantment with traditional approaches, alternative
forms of assessment have been proposed, such as the DA approach espoused by
Feuerstein and his colleagues (Feuerstein, Feuerstein, Falik & Rand, 2002). This
approach, which regards cognition as a modifiable construct, offers a fair way of
assessing children within the South African context. It also offers the potential
to integrate assessment findings with classroom intervention. This is related to
current education policy, with its emphasis on the role of the teacher in the
assessment process and on bridging assessment and instruction.

Interactive/dynamic assessment

Interactive assessment is a term used to encompass the variety of approaches to
assessment that have in common a more active relationship between assessor and
testee than is found in normative, standardised assessment (Haywood & Tzuriel,
1992). The assessor engages in ‘deliberate and planned mediational teaching’
and assesses ‘the effects of that teaching on subsequent performance’ (Haywood
& Tzuriel, 2002, p.40). Campione (1989) has distinguished dynamic assessment
from traditional assessment according to the following dimensions: focus - the
way in which potential for change can be assessed; interaction — the nature of the
interaction between assessor and testee; and target — the nature of the assessed task.

In relation to focus, Sternberg and Grigorenko (2001) describe two methods
for assessing potential for change — namely, the ‘sandwich’ and ‘cake’ formats.
The ‘sandwich’ format comprises an initial pre-test, a teaching phase and a post-
test phase to assess the improvement achieved. On the other hand, the ‘cake’
format presents prompts and assistance during an initial assessment phase,
gauging ‘online’ the individual’s need for assistance. Although the ‘sandwich’
format may make use of standardised tests during the pre- and post-tests, the
‘cake’ format may use a non-standardised procedure. Lidz (1991, p.4) emphasises
that DA must be viewed as an approach that is distinct from traditional static
assessment, as it focuses on ‘learning processes’ in contrast to ‘already learned
products’. This goal of assessment is relevant to the South African situation, where
diversity exists in individuals’ educational backgrounds, and is a moderating
factor in relation to test performance. In DA, the interaction between the assessor
and the testee is altered so that the assessor can act as a mediator to facilitate
learning, rather than assessing objectively without influencing the procedure.
The collaborative interaction between assessor and testee has as its goal the
assessment of potential, rather than current performance.

Numerous models of DA which differ in format and content are described
in the literature. Most DA procedures have been developed for use on an in-
depth, one-to-one basis with individual testees. However, attempts have been
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made to use them as a screening approach within group contexts (Floquet,
2008; Lidz, 2002; Lidz & Greenberg, 1997; Lidz, Jepsen & Miller, 1997; Seabi &
Amod, 2009; Tzuriel & Feuerstein, 1992). The two subdivisions within the DA
paradigm include global and domain-specific approaches. As an example of the
former approach, the Learning Potential Assessment Device (LPAD) (Feuerstein
et al., 2002) concentrates on general cognitive skills and processes, providing a
qualitative and holistic picture of the child’s ability to learn through a variety
of tasks. On the other hand, Campione and Brown (1987), for example, use DA
within the context of domain-specific skills. Their assessments relate to particular
academic content areas such as reading. A further example of a domain-specific
approach is that of Lidz’s (1991) curriculum-based approach. Her approach uses
actual curriculum content as the assessment task. An instrument designed by
Lidz and Jepsen (1999) is the Application of the Cognitive Functions Scale,
which is appropriate for preschool children. The content of this scale is strongly
related to typical preschool curriculum demands.

The theoretical background of the dynamic
assessment approach

DA isrooted in a socio-cultural and bio-ecocultural model of a socially constructed
reality which emphasises environmental change, although the role of heredity
is recognised (Murphy & Maree, 2009). Intelligence is defined within the DA
approach as being a modifiable construct. This assumption is based on the belief
that human beings have the potential for meaningful, permanent and pervasive
change (Feuerstein, Rand & Rynders, 1988). The historical and theoretical
foundation of the DA movement rests largely on the work of Lev Vygotsky
(1978) and his concept of the ‘zone of proximal development’ (ZPD), and of
Reuven Feuerstein (Feuerstein, Rand, Hoffman & Miller, 1980) and his theories of
structural cognitive modifiability and mediated learning experience (MLE).

Vygotsky and the zone of proximal development

Vygotsky was one of the earliest critics of psychometric approaches to
assessment. He suggested that learning and interaction were more valid bases for
determining a child’s cognitive functioning (Guthke & Wingenfeld, 1992). He
emphasised the importance of cultural factors and, more specifically, the role of
adult-child interactions in the development of the child’s values, information
and understanding. One of the most profound contributions by Vygotsky
is his concept of the ZPD. This refers to the ‘distance between a child’s actual
developmental level as determined by independent problem solving and the
higher level of potential development as determined through problem solving
under adult guidance or in collaboration with more capable peers’ (Vygotsky,
1978, p.86). Vygotsky viewed the ZPD as a tool that psychologists and educators
could use to understand children’s mental and educational functioning. His
writings have had a substantial impact on the theory and practice of cognitive
psychology and its application to education (Ashman & Conway, 1997).
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Feuerstein's model of dynamic assessment

Structural cognitive modifiability

Feuerstein’s dynamic approach to assessment is based on his theory of structural
cognitive modifiability (Feuerstein et al., 2002) and is the most influential of the
DA models (Lidz, 2002). This theory is based on the assumption that human
beings are dynamic and changing, and that they have the unique capacity
to modify their cognitive functions and adapt to changing demands in life
situations (Haywood & Tzuriel, 1992). While Feuerstein’s theory of structural
cognitive modifiability evolved out of his studies of children, it is understood to
be applicable to individuals of different ages and cultural groups.

The theoretical roots of Feuerstein’s approach to assessment, as well as
his Instrumental Enrichment (IE) programme (Feuerstein et al., 1980), are in
Piagetian structuralism. IE is the thinking skills programme derived from the
theory of structural cognitive modifiability. While Piaget focused on the process
of acquiring knowledge through stages of cognitive development, Feuerstein
extended this view of the learning process. For Feuerstein, it is the MLE
between a ‘primary caregiver’ and the child which accounts for the outcomes
of the learning process (Feuerstein et al., 2002). Kozulin (1994) notes that, while
Vygotsky proposed that adults and more competent peers introduce symbolic
tools to the child in the course of learning, he did not fully elaborate on the
role of the human mediator in his theoretical framework. This theoretical goal is
addressed by Feuerstein’s construct of MLE (Kozulin, 1994).

One of the most controversial issues in the field of psychology has been how
intelligence is defined and what factors affect it. A fundamental question that
remains at the centre of the debate is whether intelligence is static or modifiable.
Feuerstein conceives of intelligence not as a fixed and unitary characteristic, but
in terms of cognitive structures and processes that can be developed through
learning. Feuerstein’s concept of modifiability suggests that assessment should
investigate and address a child’s potential to change and to develop his or her
cognitive skills. Several researchers support Feuerstein’s assertion that there
are many obstacles that can mask an individual’s ability, and that when these
obstacles are removed greater ability than was suspected may be revealed
(Haywood & Lidz, 2007; Skuy et al., 2002; Tzuriel & Kaufman, 1999).

Mediated learning experience

A central concept related to Feuerstein’s notion of structural cognitive
modifiability is that the development of cognitive structures and processes is
dependent upon the individual’s opportunity to benefit from MLE. Feuerstein,
Rand and Hoffman (1979, p.71) define MLE as ‘the interactional processes
between the developing human organism and an experienced, intentional
adult who, by interposing himself between the child and external sources of
stimulation, “mediates” the world to the child’. This process of MLE is distinct
from direct learning, in the sense that the environmental stimuli are mediated
taking into consideration the child’s capacities and needs. Feuerstein’s concept
of MLE explains how culture is transmitted and how autonomous functioning
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is promoted. Intergenerational transmission of culture provides the individual
with the tools for further development, while the MLE received and the degree
of modifiability that the individual becomes capable of ensure the optimal use
of these tools (Skuy, 1996).

According to Feuerstein (1980), lack of adequate MLE (proximal condition) is
considered to be the causal factor for inadequate cognitive development, while
conditions such as poverty, neurological impairment and emotional disturbance
in the child or parents, as well as low education of parents, are viewed as
distal aetiological conditions. This implies that, although these conditions
are commonly found in people with inadequate cognitive development, they
are not necessarily the direct cause of cognitive deficiency but are, rather, the
correlates of cognitive deficiencies (Feuerstein, 1980).

In part, these distal conditions reflect the reality of South Africa, especially
before 1994, because parents from poor socio-economic backgrounds, who were
mainly from black communities, often had to work far away from home. The
absence of parents, as well as extremely limited physical and social environments,
made it difficult, if not impossible, for the optimal transmission of culture
or development of learning. Mentis (1997) argues that apartheid created an
environment hostile to the transmission of MLE, and this absence deprived the
individual of the prerequisites for higher mental processes, despite a potentially
normal inherent capacity.

Feuerstein (1980) makes a distinction between cultural deprivation and
cultural difference. He considers the way culture and learning are mediated to
an individual to be a proximal condition. When the transmission of culture
from one generation to the next is lacking — for instance, in situations of war or
famine — cognitive performance tends to be hindered and Feuerstein refers to
this as cultural deprivation. On the other hand, cultural difference is viewed as
a lack of familiarity with another culture. Although the child may come from
a different culture, he or she may adapt easily and cope well in an unfamiliar
environment, provided that the essential elements of the child’s own culture
have been sufficiently mediated.

In order for effective mediation to take place, certain parameters of interaction
have to be present. These parameters, which guide the mediator, are presented in
Table 9.1. Research demonstrates that not all teaching and parenting interactions
constitute mediation, although these interactions can be considered as being
mediational if they encompass certain of the MLE parameters (Falik, 1999). All
of the parameters presented in Table 9.1 are applicable to a variety of behavioural
interactions, and are important for the successful creation of conditions of
learning and the development of skills. (See Skuy (1996) for a detailed discussion
on cross-cultural implications of Feuerstein’s construct of MLE.)

In sum, according to Feuerstein, MLE plays a vital role in moderating
aetiological factors such as socio-economic status. Individuals with similar
difficulties show markedly different learning and performance abilities, depend-
ing on the type and amount of MLE they receive. Founded on this premise, MLE-
based intervention has been used in assessment as well as in learning support
programmes.
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Table 9.1 Feuerstein’s criteria for mediated learning experience

Parameters of interaction

Definition

Intentionality and reciprocity

Refers to the conscious and consistent attempts of the
mediator to influence behaviour and maintain his/her
involvement (Lidz, 1991).

Meaning

The relevance and importance of an activity are conveyed.

Transcendence

This entails going beyond the immediate interaction,
and connecting to and widening the transfer of goals
to future areas and expectations (Seokhoon, 20071).

Regulation and control of behaviour

Refers to self-monitoring, where the behaviour is related
to what was planned or intended.

Feelings of competence

Instilling in the mediatee a positive sense of ability
to succeed.

Sharing behaviour

Emphasises the value of the mediator and mediatee
cooperating and interacting supportively and
empathically with each other.

Individuation and psychological difference

The mediatee is accepted and made aware of his/her
uniqueness.

Goal planning Explicit involvement of the mediatee, and the structuring
of processes related to goal-setting and planning to
achieve these goals (Skuy, 1996).

Challenge Instilling optimistic belief in the mediatee to approach

an unknown situation with curiosity, enthusiasm and
determination.

Human being as a changing entity

Instilling a belief in the mediatee of the possibility for self-
change with expectations for potential growth (Falik, 1999).

Search for optimistic alternatives

Facilitation of an awareness of potential for change and
of available opportunities to do so.

Feeling of belonging

Although people are unique and independent, they are
also interdependent on each other.

The principles and procedure of dynamic assessment

The conceptualisation of intelligence in terms of cognitive structures and
processes, which can be changed through MLE, led to the development of the
dynamic approach to assessment. In this approach, the cognitive processes
engaged in by testees during problem-solving and their use of particular thinking
strategies in relation to particular cognitive tasks is assessed.

The basic principle of DA is that the performance level of the testee in the
assessment situation can be modified by introducing materials and instructions
into the assessment procedure which can aid performance. The nature and
extent of the mediation will provide an indication of the learning potential of
the testee, and also provide guidance for further educational intervention.
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Asthe goal of the assessment process is to analyse cognitive modifiability rather
than to identify the testee’s stable characteristics, the test situation is reshaped
from a rigidly standardised procedure to a flexible interaction between the tester,
the testee and the task (Lidz, 1991). Using the learning potential paradigm, a test-
teach-retest technique is applied. After obtaining some information on initial
baseline functioning, the testee is provided with training experiences relevant
to the problem-solving task, and the resulting performance on similar tasks is
assessed on the basis of the learner’s ability to profit from the strategies offered.
Teaching and learning are thus incorporated into the assessment process. During
the DA process, the tester as mediator not only makes the stimuli meaningful
but also attempts to instil in the testee the importance of being able to apply and
transfer the learning to other areas of life. As the DA approach rejects the notion
of ability as a fixed entity, it attempts to identify the learner’s best performance,
recognising that with further intervention this performance could be further
modified, despite certain intervening cognitive, motivational, situational or
cultural factors.

Feuerstein et al. (2002) have devised a cognitive functions list which provides
a basis for identifying the testee’s strengths and weaknesses in the DA process,
and for appropriately addressing the latter through the provision of MLE. They
conceptualise these cognitive functions as falling into three phases of cognitive
processing: the input (data gathering), elaboration (data processing) and output
(data expression) phases. The area of deficiency may be in one or more of these
three mental phases.

In addition to criteria for MLE, Feuerstein (1980) provides techniques for
mediation, which are briefly defined. Process questioning involves questions
that focus on the process of learning or performing the skill, but not on the
final product. During process questioning, the mediator asks ‘how’ questions.
Bridging involves the creation of opportunities to link new learning to
previous knowledge and to similar situations. Modelling involves step-by-step
demonstration of learning and problem-solving. During modelling, the mediator
first demonstrates to the testee and afterwards the testee imitates him or her. By
using the technique of challenging or justification, the testee learns to evaluate
his or her outcome. During this process, the mediator challenges both correct
and incorrect responses, thus building upon and extending the testee’s existing
knowledge. Teaching about rules involves the making of rules for particular
situations. Having made a rule for solving a problem, the goal is to assist the
testee to apply this knowledge to similar problems that he or she may encounter
in the future.

The Learning Potential Assessment Device

The LPAD developed by Feuerstein and his colleagues (Feuerstein, Haywood,
Rand, Hoffman & Jensen, 1986) is based on their theory of structural cognitive
modifiability and its construct of MLE. The LPAD consists of assessment tasks
which are administered dynamically, and the assessment process itself provides
specific direction for intervention. Accredited training is necessary to use the
LPAD instrument.
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The LPAD comprises a battery of verbal and nonverbal tasks which seek to tap
a variety of operations including categorisation, numerical reasoning, memory
and analogical reasoning. Each test comprises an original task and a variation
of the task for purposes of mediation. The tasks are novel in nature, so that
the child has not had previous experience of them (Lidz, 1991). The assessment
tasks nevertheless reflect similar cognitive demands to school tasks (Feuerstein
et al., 2002).

The Instrumental Enrichment programme

The IE programme was developed by Feuerstein (1980) to provide a vehicle
for the transmission of optimal MLE. This thinking skills programme consists
of a series of paper-and-pencil exercises that are presented to the individual.
The primary goal of IE is to facilitate meaningful structural change in an
individual’s cognitive functioning, through the process of MLE, as well as to
develop his or her ability to think both autonomously and creatively (Feuerstein
& Jensen, 1980). Feuerstein and Jensen describe a number of subgoals of IE,
such as the increase in intrinsic motivation, the development of insight and
awareness, changing self-perception and the acceptance of greater control over
the learning situation.

Dynamic testing versus dynamic assessment

Sternberg and Grigorenko (2001) argue that all testing is dynamic testing
because there is a learning component to most tests. Tzuriel (2001) refutes this
argument by pointing out the major differences between standardised testing
and DA in terms of goals, orientation, the context of testing, the interpretation
of results and the nature of tasks. He points out that static tests do not contain
implicit learning components, and he presents empirical evidence to support
this view.

Haywood (2001) also refutes Sternberg and Grigorenko’s claim that all testing
is dynamic testing. He points out their misconception of the nature of the
intervention in DA, and argues that whereas Sternberg and Grigorenko define
dynamic testing in narrow psychometric terms, testing is not synonymous with
assessment, which draws upon data from a broad range of sources (including
tests). While it is probable that some learning will take place during most testing
procedures, the salient difference between static and dynamic approaches
is not the learning, but the teaching that is done according to a mediational
style (Haywood, 2001). According to Haywood, through the DA process the
examiner explores:

e the obstacles that impact on the examinee’s performance;

e the kind and amount of teaching and mediation needed to address these
obstacles; and

e theexpected extent of generalisation of learned cognitive and meta-cognitive
concepts and strategies.
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Application of dynamic assessment and the
MLE construct

Considerable international research supports the effectiveness of DA in improving
the cognitive functioning of students (Feuerstein et al., 2002; Haywood, 1995;
Lidz, 2002; Tzuriel & Kaufman, 1999). In South Africa, there has been an increase
in research in this area since the 1980s. A few empirical studies conducted in
South Africa are reviewed here.

Several studies have documented the effectiveness of MLE in improving
cognitive functioning and academic performance of students in the South
African context (Mehl, 1991; Russell, Amod & Rosenthal, 2008; Schur, Skuy,
Zietsman & Fridjhon, 2002; Seabi, 2012; Seabi & Amod, 2009; Seabi & Cockcroft,
2006; Skuy et al., 2002; Skuy & Schmukler, 1987). These have been conducted on
samples ranging from preschool children and remedial school learners through
to university students.

Russell et al. (2008) investigated the effects of parent—child MLE interaction
on the cognitive development of 14 preschool children who engaged with
their caregivers (11 mothers, 2 fathers, 1 grandmother) in free-play (a form of
play similar to play at home) and structured tasks (which included 15-piece
puzzles and wooden apparatus with 5 sticks of different lengths). The purpose
was to explore and to compare the impact of parents’ MLE during structured
tasks and informal play interactions. Three sessions for each parent-child
dyad took place, comprising a parent interview, playtime and two sessions of
individual assessment. The MLE Scale (Lidz, 1991) was used to measure parents’
MLE interactions, while cognitive functioning was measured by the Kaufman
Assessment Battery for Children (K-ABC). Significant correlations were found
between mediation of Transcendence, Joint Regard, Praise and Encouragement,
Competence, and mediation of Meaning with cognitive modifiability. The parents’
MLE during play interactions yielded greater significant impact than their MLE
interactions during structured tasks. These findings suggest that playful parent—
child interactions may create a powerful medium for cognitive development.
Specifically, the results suggest that sharing experiences, information, affect,
attention and relating a feeling of competence are necessary in interactions with
young children in order to effect cognitive development.

Recently, Seabi and Amod (2009) compared the effects of one-to-one
mediation with group mediation on a sample of Grade 5 learners in a remedial
school. It was proposed that participants within the Individual Mediation
group (N = 10), who were given individualised intervention, would perform
significantly better than those within the Group Mediation group (N = 10).
Mediation instruments (namely, Set Variations B-8 to B-12 from Feuerstein’s
LPAD) served as a vehicle for mediating cognitive deficiencies. The intervention
was geared towards correcting thinking patterns that impair learning, and
developing accurate perception, insight and understanding of the participant’s
thought processes. Specifically, participants were encouraged to develop effective
thinking strategies, refrain from impulsivity, be precise and systematic in data
gathering, clearly identify and define problems, devise a plan of action, avoid
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trial-and-error responses, look for logical evidence and reflect before responding.
Results revealed a significant improvement from pre-test scores only within the
Individual Mediation group. Despite this, no statistically significant difference
was found between the performance of the Individual Mediation and the Group
Mediation samples. It was therefore concluded that provision of MLE enhances
cognitive functions irrespective of the type of mediation, whether individual
or group.

In a follow-up study with a different sample of remedial learners, Seabi
(2012) argued that the Seabi and Amod (2009) study may have underestimated
the effects of mediation, since the two groups that were exposed to MLE
were compared to one another in the absence of a control group. Therefore,
Seabi (2012) investigated the effects of MLE intervention (that is, one-to-one
mediation similar to the type provided in Seabi and Amod’s study) by comparing
the performance of a control group and an experimental group on the Raven’s
Coloured Progressive Matrices (RCPM), a nonverbal measure of intelligence. The
sample comprised 67 participants (males = 35; females = 32; mean age = 11.8)
from Grades 4 to 7. Participants were given the RCPM on two occasions, and
inbetween, a non-randomly constituted experimental group was exposed to
MLE intervention. The experimental group comprised Grade 4 and 5 learners,
whilst the control group consisted of Grade 6 and 7 learners. The control group
demonstrated superior performance over the experimental group in the pre-
test RCPM scores, as an effect of grade level. However, the experimental group
improved their performance significantly from pre- to post-test, presumably as
an effect of the mediation, and the discrepancy in RCPM scores between the
groups was narrowed at post-test. Analysis of between-group post-test differences
revealed non-significant results. This suggests that provision of MLE is valuable
for learners with special educational needs, and that these learners may have
greater potential ability than is estimated by traditional intelligence tests.

At high school level, Schur et al. (2002) investigated the effectiveness
of teaching an experimental astronomy curriculum (EAC) to a group of low-
functioning learners based on a combination of MLE and a constructivist
approach. This study included an experimental and a control group, each of
which comprised 16 Grade 9 learners. Although learners within these groups
received lessons focused on the concept of the earth for three hours per week, the
experimental group did so within the framework of the EAC, while the control
group was exposed to the conventional approach within the earth studies
curriculum. The results revealed that the experimental group (receiving the
curriculum through a combination of MLE and constructivism) improved their
cognitive functions (as measured by Test of Understanding Science) and learnt
astronomy (Nussbaum’s test) to a significantly greater degree than a comparable
control group. This suggests that the combination of MLE and constructivism
can be used to produce domain-specific curricula, and that it is possible to use
science teaching as a means of enhancing students’ cognitive skills.

Several other studies (Mehl, 1991; Seabi & Cockcroft, 2006; Skuy et al., 2002;
Skuy & Shmukler, 1987) were carried out at a university level. Mehl conducted
a study with physics students to determine whether they displayed any
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cognitive deficiencies such as blurred and sweeping perception and impulsive
exploration of a learning situation, documented by Feuerstein (1980). MLE was
used as a vehicle for mediating the cognitive deficiencies identified. The sample
comprised an experimental group that received a programme of MLE applied to
the teaching of different aspects of physics, and a control group that received
regular instruction. No statistically significant differences were found in the
performance of the experimental and control groups in the two sections of the
course — namely, optics and thermodynamics. However, a significant difference
was found in the mechanics section of the course, in favour of the MLE group.

Skuy and Shmukler (1987) investigated the effectiveness of DA approaches
among groups of socio-politically and educationally disadvantaged South
African adolescents. The sample, comprising 60 Indian and 60 coloured
adolescents from the top and bottom of their respective academic spectra,
were assigned to experimental and control groups. Two sets of instruments
were used — namely, several tasks (including Set Variations I and II, Complex
Figure Drawing and Comparisons) from the LPAD and a set of independent
measures of cognitive functioning (including the Raven’s Standard Progressive
Matrices (RSPM), Equivalent Complex Figure and the Similarities subset of the
Wechsler Intelligence Scale for Children - Revised). Although pre-test—post-
test measurements were conducted for the control and experimental groups,
only the latter group was exposed to MLE intervention. The LPAD involved
approximately six hours of interaction between the mediator and mediatee. The
Set Variations I and II were presented in a group setting, since group interaction
in these tasks is regarded as facilitative of mediation (Tzuriel, 2001). Following
the intervention, improvements were found on the LPAD tasks. Although
mediation was not generally effective in yielding change on the conventional
measures of cognitive functioning, there was a mediation effect in interaction
with academic performance and race. These results suggest the potential value of
mediation with socio-politically disadvantaged groups in South Africa.

In another study, Skuy et al. (2002) investigated the effects of MLE on
improving the cognitive functioning of psychology students. A sample of 98
students (70 black and 28 white) volunteered to participate in this study, and
55 were randomly assigned to the experimental group, while 43 were allocated
to the control group. RSPM served as a pre- and post-test measurement of
intellectual ability. Mediation was only provided to the experimental group,
which was divided into two subgroups for purposes of the intervention. A two-
way Analysis of Covariance (ANCOVA) was conducted with the two groups
(black experimental, black control, white experimental, white control) as
variables. Although analysis of the pre-test scores yielded significant differences
due to the effect of race, the post-test results yielded significant difference as an
effect of the mediation and non-significant results as an effect of race. The results
of this study support the importance of mediation in improving the cognitive
functioning of students.

A similar study was conducted with 111 first-year engineering students (Seabi
& Cockceroft, 2006). The purpose was to compare the effectiveness of MLE, tutor
support and peer collaborative learning on academic courses and intellectual
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tests. Of the 111 students, 45 constituted the experimental MLE group, which
was compared to two groups of 36 and 30 students each, and which constituted
the tutor and peer groups respectively. The participants were exposed to pre- and
post-test measurements of intellectual ability — namely, the Raven’s Advanced
Progressive Matrices (RAPM) and the LPAD Organiser subtest, and academic
courses (which included chemistry, mathematics, physics, an introductory
course in engineering, mechanics, core courses and the overall course). While the
mediator for the MLE group was guided by the MLE parameters of intentionally,
consciously and actively eliciting cognitive functions, by initiating discussions
and responding to the participants within the mediation group, the tutor
served as a bystander to assist those students who experienced difficulties in
solving engineering problems within the tutor group. In contrast, participants
within the peer group were only able to consult one another for assistance. The
intervention was conducted for 90 minutes over a five-week period.

Although significantimprovements were found at post-test on the RAPM in all
three groups, only the mediation group demonstrated significant improvement
on the Organiser subtest of the LPAD. Of the seven academic variables assessed,
six yielded significant post-test improvement within the mediation group, while
two of these variables demonstrated significant improvement within the tutor
group. No significant improvement was shown on any academic variables within
the peer group. Consequently, it was concluded that exposure to adequate and
appropriate MLE is effective in improving the academic achievement of students,
thus supporting the existing research in this domain.

The reviewed studies suggest that students could benefit from interacting
with a mediator, thereby enabling them to reach a level of cognitive functioning
that they could not access without assistance from a knowledgeable adult. Given
the years of educational and socio-political deprivation that black students
have been exposed to, considerable mediation may be needed to overcome the
cognitive deficits that they may display. The LPAD and the construct of MLE
appear to provide valuable tools which can be applied in relation to psycho-
educational assessment, intervention and research.

Criticisms of the dynamic assessment approach

DA, with its particular emphasis on learning potential, is a groundbreaking
approach to assessment. Given its mediation of cognitive operations, this
approach avoids the trap of taking acquired knowledge as the primary indicator
of ability to accomplish future learning. However, DA is not widely applied, for
several reasons. It is not yet taught in most of the institutions of higher learning;
it is not cost-effective, given that it takes more time to administer than static
tests; it requires more skill and experience than other forms of assessment, as
well as suitable training; and the recipients of psychologists’ reports typically
do not expect a DA report and do not yet know how to interpret the data or
the recommendations (Elliot, 2003; Karpov & Tzuriel, 2009; Tzuriel, 2001).
While the theory and principles of DA have the potential to be widely applied
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to assessment practice in South Africa, use of the LPAD is very limited as the
accredited training that is needed to implement this procedure is not easily
accessible.

Some researchers (Grigorenko & Sternberg, 1998; Haywood & Tzuriel,
2002) criticise DA procedures as being highly clinical in nature and lacking in
validity and reliability. For instance, Boeyens (1989a, cited in Du Plessis, 2008,
p-35) maintains that the ‘measurement of gain of post-mediation scores over
pre-test scores is confounded by the fact that the reliability of a gain score is
reduced by the error of measurement in the pre-test and post-test scores. The
reliability of the difference score will thus always exhibit a lower reliability than
that demonstrated by the pre-test and post-test scores.” Therefore, even when
able to attest to acceptable levels of reliability for pre-test and post-test scores,
it is not necessarily possible to attest to the reliability of the difference score
(Murphy, 2002).

The issue of transfer of learning beyond the assessment situation (for
example, to school subjects such as mathematics or reading) has also been cited
as a concern (Karpov & Tzuriel, 2009). Furthermore, an evaluation of DA has
been difficult, as various models have been postulated with each stipulating
their own definitions, theoretical frameworks and requirements (Jitendra &
Kameenui, 1993; Murphy & Maree, 2009).

Given both measurement and practical concerns relating to DA, computerised
adaptive testing has been suggested as a possible solution. In South Africa, De Beer
(2005) has conducted empirical studies on the Learning Potential Computerised
Adaptive Test, a dynamic computer-based test, and a detailed review of this
assessment procedure is provided in chapter 10 of this volume.

Conclusion

The current educational curriculum in South Africa, which was further revised
for implementation starting in 2011, reflects the influence of concepts such as
cognitive modifiability, the ZPD, process- rather than product-based education
and assessment, and the enhancement of problem-solving and thinking skills.
These are the principles and goals that need to be mirrored in psychological
assessments conducted in South Africa, in response to the search for culturally
fair tools. Local research suggests that DA, with its goal of enhancing learning
potential, can make a notable contribution as an addition to the repertory of tests
that are currently in use. Intensive and ongoing research needs to be conducted
to develop viable ways of applying DA on a wider scale, and to ensure that the
procedures used within this approach are valid and reliable, and adapted to meet
local needs.
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The Learning Potential
Computerised Adaptive Test
in South Africa

M. de Beer

In the multicultural and multilingual South African context, differences in
socio-economic and educational background and development opportunities
complicate psychological assessment (Claassen, 1997; Foxcroft, 1997; 2004). In
this complex context, the measurement of learning potential provides additional
information in the cognitive domain and has shown positive results in terms
of psychometric properties and practical utility (De Beer, 2006; 2010b; Lidz,
1987; Murphy & Maree, 2006). Measurement of learning potential implies that
assessment includes a learning experience or assistance, and typically adopts a
test-train-retest approach. Measurement is therefore expanded to include two
sets of measures, as well as a learning opportunity relating to the test task. Such
assessments are also referred to as dynamic assessment (DA). DA allows for
learning experiences to take place during assessment with a view to measuring
learning potential, thus measuring not only the present level of performance
of individuals but also the projected or potential future levels of performance
these individuals may be able to attain if relevant learning opportunities can be
provided.

This approach to assessment is generally associated with Vygotsky’s (1978)
theory of the ‘zone of proximal development’ (ZPD). This theory distinguishes
between current performance (without help) — also referred to as the ‘zone
of actual development’ (ZAD) - and performance that can be attained when
relevant learning opportunities are provided, the ZPD. In DA, this same
distinction is made in terms of a focus on measures obtained in a pre-test
(unassisted performance) and a post-test (performance after learning or with
assistance). Of importance is the fact that in interpreting the results of learning
potential assessment of persons with varying educational qualifications, and
across a wide range of ability/performance levels, learning potential is defined
as the combination of current and projected future (potential) performance, and
not only in terms of the improvement score (De Beer, 2000a; 2010a). The focus is
not only on whether the individual will generally be able to profit from learning,
but more specifically on what level of learning/training he or she will be able to
cope with - or alternatively, to what degree he or she seems able to cope with
a particular level of training offered. At a practical level, current and projected
future (potential) levels of performance can be compared to the opportunity to
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evaluate whether the individual is currently already at or close to the required
level (that is, the target level of training), or shows the potential to perform at or
close to the required level.

Traditionally, intelligence quotient (IQ) scores have been seen as immutable
and static, a view which has contributed to the strong emotional reactions often
associated with this domain. These scores are, however, subject to changes and
improvement — generally referred to as the Flynn effect (Flynn, 1987) — where
scores on tests have shown increases over time (Wicherts, Dolan, Carlson
& Van der Maas, 2010). These changes — which occur without any purposeful
intervention — are normally ascribed to various factors, such as increased test-
wiseness (Rushton & Jensen, 2010) and other environmental factors (Flynn, 1987) —
for example, improvement of educational opportunities and socio-economic
standing. Furthermore, IQ gains over time have shown the largest gains to occur
in culturally reduced tests and tests of fluid intelligence (Flynn, 1987).

At the heart of DA or the measurement of learning potential is the provision
of a learning experience within the assessment. Dynamic testing or learning
potential testing focuses on providing learning experiences that might improve
performance, and scores have been reported to increase by 0.5 to 0.7 standard
deviations (Te Nijenhuis, Van Vianen & Van der Flier, 2007). In DA, the aim
of providing a learning experience to allow for improvement in the level of
performance by focusing on measurement of fluid ability could therefore allow
for optimal improvement in an environment where further hints, guidelines and
strategies focused on improving performance are provided.

Although the concept of dynamic testing is generally well supported, its
practical use has been hampered by problems concerning, inter alia, lengthy
testing times, high costs, a lack of standardised procedures, problems with
measurement accuracy, a limiting focus on underachieving populations and
a sparseness of validity information available (Grigorenko & Sternberg, 1998;
Sternberg & Grigorenko, 2002).

This chapter begins with a brief history of DA, and then provides specific
information on the Learning Potential Computerised Adaptive Test (LPCAT),
as an example of a South African learning potential test that uses modern
psychometric and assessment techniques to overcome some of the limitations
and problems generally associated with DA (Kim-Kang & Weiss, 2008). The
development of the LPCAT is described, and typical strategies for use of the scores
obtained from it are explained. Furthermore, empirical psychometric results for
the LPCAT in the South African context are presented. Lastly, the features and
challenges of the LPCAT are discussed.

A short history of DA and the development of
the LPCAT

The history of learning potential (or dynamic) assessment goes back quite far
(Wolf, 1973). The well-known Binet-Simon test developed around the turn of
the 20th century can be regarded as the very first learning potential test
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(Binet & Simon, 1915). Its aim was to identify individuals who could improve
their performance when they were afforded a relevant learning opportunity.
This kind of assessment again became prominent in the 1970s and 1980s. Since
then, numerous researchers have been involved in DA and various approaches to
DA have evolved. Lidz (1987), Murphy and Maree (2006) and Haywood (2008)
provide more detail of the history of, and different approaches to, DA. Two
broad approaches can be identified — on the one hand, the more clinically and
diagnostically oriented approach, with remediation as the main aim, and on the
other hand, the more measurement- or psychometrically oriented approach, with
accurate assessment and obtaining good psychometric properties as the main aim
(De Beer, 2010a). The LPCAT falls within the latter of these two broad categories.

Assessment research in the South African context has shown that individuals
from disadvantaged educational and socio-economic backgrounds often under-
perform on standard cognitive tests (Claassen, 1997; Owen, 1998). These standard
cognitive tests often include a large proportion of language-based questions, as well
as education-related content such as numerical reasoning. Research has furthermore
shown that nonverbal figural item content is fairer to disadvantaged individuals
(Hugo & Claassen, 1991). Learning potential assessment — using nonverbal figural
content only — provides an alternative measurement approach that can provide
additional information to that which can be obtained from standard static tests.

A focus on learning potential is important in the South African context, where
the vast majority (72 per cent) of the population aged 20 years and older have
completed less than secondary education (Statistics South Africa, 2008). This
means that a large number of individuals who may need to be assessed are at
some disadvantage when measures rely on language proficiency and educational
material —as is often the case in standard cognitive assessments. Learning potential
assessment is not intended to replace any other assessments, but can provide
additional information not available in standard tests to improve decision-
making relating to the training and development of individuals, screening for
selection and vocational appointments or for training opportunities, and career-
related assessment and guidance. For specific aptitudes or choices of particular
fields of study, other measures can provide the relevant information (such as
aptitude, intelligence, personality and interest-related assessments, amongst
others). Learning potential assessment results indicate the level of reasoning
(albeit nonverbal figural reasoning) that the individual is currently capable of,
as well as the potential future levels of such reasoning that the individual is
likely to attain if he or she is afforded relevant learning opportunities. Hence,
if the focus is on the development of individuals and improvement of their
educational levels, or identification of the appropriate levels of training to
provide for future development, learning potential assessment results provide
useful additional information.

The concept of learning potential is in line with legislation (the Employment
Equity Act No. 55 of 1998) regarding psychological assessment in South Africa.
It makes allowance for the fact that not everyone has had the same educational
and socio-economic opportunities, and acknowledges the research that has
shown that these factors are related to performance in standard cognitive tests.
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In the case of the LPCAT, instructions to administer the test have been translated
and are available in the User’s Manual in all 11 official South African languages
(De Beer, 2000a), which allows for administration to individuals who may have
limited English proficiency, provided that test administrators are fluent in the
particular language of the individual being tested.

An overview of the LPCAT

The LPCAT is a dynamic and adaptive learning potential test focused on the
measurement of learning potential within the general fluid reasoning ability or
‘g/ domain. It is ‘intended to serve as a screening instrument that can be used
mainly to counter inadvertent discrimination against disadvantaged groups’ (De
Beer, 2000Db, p.1). It uses nonverbal figural material (Figure Series, Figure Analogies
and Pattern Completion) in the test items to exclude language and scholastic
content, since these item types show less bias in multicultural assessment,
whereas verbal scales in particular often underestimate the cognitive ability
of African-language examinees (Claassen, De Beer, Hugo & Meyer, 1991; Hugo
& Claassen, 1991; Owen, 1998). Responding to such nonverbal figural pattern
items requires common reasoning skills such as identification, comparison and
recognition of relations (see Figure 10.1 for an example item).

Figure 10.1 LPCAT example item
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Because of the practical need in South Africa for instruments that can be group-
administered, and used to identify (often disadvantaged) individuals over a broad
spectrum of ability who show the potential to benefit from further training and
development, a link was made between DA and Computerised Adaptive Testing
(CAT) based on item response theory (IRT). These modern psychometric methods
(IRT for item analysis and CAT in test administration) were employed in the
development of the LPCAT (Embretson, 1996; 2004). At the core of IRT methods
are three features: item difficulty and individual ability are measured on the same
scale; item characteristics are sample-independent; and individual abilities are
item-independent (Embretson, 1996; Weiss, 1983). This makes possible a form
of CAT in which a unique set of items is selected for each individual during test
administration, so that items presented to each individual are continually and
interactively selected from the bank of available items to match the estimated
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ability of the individual at that point in time (Weiss, 1983). IRT furthermore
allows for accurate measurement of difference scores, and CAT shortens the
testing time (Kim-Kang & Weiss, 2008; Sijtsma, 1993a; 1993b; Van der Linden,
2008a; 2008b; Weiss, 1983).

IRT-based analysis was used to perform bias analysis of items (in terms
of gender, culture, language and level of education) with a large (N = 2 450)
representative sample (De Beer, 2000b). Classical test theory as well as IRT item
analysis was performed, and items that did not meet the criteria in terms of
measurement properties or differential item functioning (DIF) were discarded in
the compilation of the final test (De Beer, 2000b; 2004). The item characteristic
curves (ICCs) of different subgroups were compared to determine the extent of
DIF (see Figure 10.2). The base scale in Figure 10.2 (indicated by theta (6)) depicts
both difficulty levels of items and ability levels of individuals, while on the Y-axis
the probability of an individual at a specific level of ability answering this item
correctly is shown as P(theta). The difficulty level of the item (indicated by the
letter b) is determined by the theta-level (ability level) where the probability of a
correct response is 0.5 (Weiss, 1983).

Figure 10.2 DIF analysis — culture group comparison
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Two separate but linked adaptive tests were used for the pre-test and post-test
respectively, and total testing time is approximately one hour (for details on
the development of the LPCAT see De Beer, 2000b; 2005; 2010a). Advantages
of using computerised adaptive methods are that testing time is shortened, and
the results are available immediately after completion of the test. However,
although the test is administered on a computer, candidates need to use only
the space bar and enter key — hence computer literacy is not a requirement for
its administration. The results are presented in graph form (see Figure 10.3) from
which a report can be (manually) prepared. The levels of performance in both the
pre-test and the post-test should be noted, as well as the pattern and gradients of
the graphs. The training that is provided between the pre-test and the post-test
is aimed at elucidating the applicable reasoning strategies, by providing more
example questions in which the basic principles, building blocks and general
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strategies for answering the particular types of questions are provided. While
practice with further questions might have some effect, use of IRT methods of
measurement results in more accurate measurement of the latent trait concerned
- in this case, level of fluid general reasoning ability. Furthermore, no questions
are repeated in the pre-test and post-test, which precludes the undue effect of
memory on performance in the post-test.

Figure 10.3 Example of LPCAT graphic output
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Administration of the LPCAT

As a dynamic CAT, the LPCAT has to be computer-administered to allow for
the interactive selection of appropriate items for each individual, depending on
the specific response pattern and the estimated performance level at the time.
For ease of administration - in particular to persons with lower levels of formal
qualification — only the space bar and the enter key are used to answer the
multiple-choice questions. The use of the interactive CAT is possible, because in
IRT the item difficulty levels and individual ability levels are measured on the
same scale (Van der Linden, 2008a; 2008b; Weiss, 1983). In CAT, a bank of pre-
calibrated items is available for presentation during the testing process. Unlike
standard tests, in which all individuals who take the test complete exactly the
same items in the same sequence, CAT presents a selection of items unique to
each individual, continuously selecting items to be presented on the basis of their
difficulty level, matching the individual’s estimated ability level at that point in
time. Not only can different items be presented to each individual, but candidates
can also receive different numbers of items. A minimum and maximum number



The Learning Potential Computerised Adaptive Test in South Africa 143

of items are pre-set to be used during test administration. No individual will
receive fewer than the minimum number of items, and no individual will receive
more than the maximum number of items. Test termination is only partially
linked to the number of items; it is also linked to the accuracy of measurement,
which in turn depends on the psychometric or measurement quality of items
presented. Entry level to the pre-test is set, and thereafter the following steps are
repeated until the testing is terminated:
e The first item presented is the item that measures best at the predetermined
entry level (that is, the best psychometric quality item available in the bank
that has a difficulty level closest to that particular level of ability).
e  When the respondent answers the question, three things happen:
~ If the item is answered correctly, the respondent’s estimated ability level
is readjusted upwards — assuming that since the question aimed at the
entry level of ability was answered correctly, the respondent has a higher
level of ability. If the item is answered incorrectly, the respondent’s
estimated ability level is adjusted downwards — assuming that since the
question aimed at the entry level of ability was answered incorrectly, the
respondent has a lower level of ability.

~ The item characteristics of the item presented are also used to calculate
an accuracy index, reflecting the accuracy of the ability estimation at
that time. A check is done to determine whether the termination criteria
are met — if they are, the test is terminated.

~ If the test is not terminated, the next question selected will be the
one in the bank that measures most accurately and provides the best
information at the current newly estimated ability level.

e When the next item is presented, the process starts repeating — with a check for
the number of items presented each time and a check for whether the required
accuracy level has been achieved. All respondents will receive the minimum
number of items. Thereafter, the test will terminate as soon as the required
accuracy level (of the ability estimation) is attained, or as soon as the maximum
number of items set have been administered — whichever comes first.

CAT has several positive features, including improving motivation by presenting
items of appropriate difficulty level throughout testing, thereby not overwhelming
or boring participants with items of an inappropriate difficulty level.

There is no fixed test administration time, due to the adaptive test process
described above, but testing generally takes approximately one hour to complete.
This includes the introduction, pre-test, training phase and post-test, and on
completion the results are available immediately. When testing for various
groups is arranged, it usually suffices if test sessions are arranged for one-and-
a-half hours apart — since this should generally allow sufficient time for all
examinees to complete the test.

Language versions of the LPCAT
There are two versions of the LPCAT - a version with either English or Afrikaans
text on screen, and a version with no language on the screen - for which
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instructions to be read have been translated into all 11 official South African
languages (De Beer, 2000a). In order to use the text-on-screen version, a reading
proficiency level of at least Grade 6 or 7 in the language of administration is
required. All software is installed during the installation process, and the
selection of the language for testing is chosen per individual during the test
administration process when entering the respondent’s details (the options being
‘English’ or ‘Afrikaans’ or ‘None’). When the ‘None’ (or ‘no language’) option is
chosen, it implies that the instructions for administration have to be read from
the User’s Manual in the language chosen. For practical purposes in the case of
the latter version, the group should be homogeneous in terms of the language
to be used for test administration. In terms of age, it can be administered to
respondents aged 11 years and older. In terms of educational level for adults,
there is no minimum level required and it can be administered to illiterate
adults too.

When the LPCAT is administered to groups, it is essential for all members
of the group to complete the same version of the test — either all receiving full
instructions and feedback on the example questions with text on the screen in
the chosen language (English or Afrikaans) or, for the ‘no language’ or ‘None’
option, all seeing only the nonverbal figural patterns on their screens and
having the instructions read aloud to them in the chosen appropriate language.
Test administration sessions cannot allow for a mixture of the two versions,
because those attempting to read instructions or feedback from the screen will
be disturbed by the instructions being read aloud for the version in which no
text appears on the screen.

The two versions of the LPCAT have different entry levels (in terms of the
initial estimated ability level of the individual to start the adaptive testing
process). For the version in which the instructions are provided on the screen,
the entry level is at the mean level — that is, at a T-score of 50 — which is
equivalent to a mid-secondary level (see Table 10.1). Once the first item has
been answered, the adaptive process described earlier will commence. For the
version of the LPCAT in which no instructions appear on the screen, and in
which the instructions are read aloud to the respondents/candidates, the test
commences at one standard deviation below the mean — that is, at a T-score level
of 40 — which is equivalent to a senior primary level (see Table 10.1). It should be
kept in mind that the entry level will not determine or influence the final levels
attained in either the pre- or post-test, since the adaptive test administration will
ensure that appropriately difficult (or easy) items are administered to match the
individual’s estimated ability level throughout the test session. Exactly the same
introductory practice examples, and example items for the training between the
pre- and the post-test, are used for the two versions. In the version in which the
instructions and feedback are presented with the text appearing on the screen,
the respondents can work independently through the introduction and initial
practice examples, pre-test, training and post-test at their own pace. For the ‘no
language’ version, instructions and feedback are read to the candidates, who
should view the specific (and same) screens while the instructions for that screen
are being read from the User’s Manual (De Beer, 2000a).
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Table 10.1 LPCAT score ranges in relation to NQF levels and educational
levels

LPCAT LPCAT ABET / Educational level

T-score Stanine | NQF level

range score

20-32 1 ABET level 1 Grades 0-3 (Junior Primary)

33-37 2 ABET level 2 Grades 4-5 (Middle Primary)

38-42 3 ABET level 3 Grades 6-7 (Senior Primary)

43-47 4 ABET level 4/NQF 1 | Grades 8-9 (Junior Secondary)

48-52 5 NQF levels 1-3 Grades 10-12 (Mid- to Senior Secondary)
53-54 6 NQF levels 4-5 Grade 12+ (Higher Certificate) (Junior Tertiary)
55-57 6 NQF level 6 Diploma/Advanced Certificate (Tertiary Diploma)
58-62 7 NQF level 7 3-year Degree/Adv. Diploma (First Degree)
63-68 8 NQF level 8 Honours/4-year Degree/Postgraduate Diploma
69-80 (65+) 9 NQF level 9 Advanced Degree (Master's Degree)

69-80 (65+) 9 NQF level 10 Advanced Degree (Doctoral Degree)

Results graph and scores of the LPCAT
The LPCAT pre- and post-test results are presented in graph form (see Figure 10.3).
The estimated ability/performance levels after answering each question are
plotted, and these levels, as well as the number of questions answered, can
be seen in both the pre- and post-test plots. In the pre-test, between 8 and 12
questions are adaptively administered from an item bank of 63 questions, while
in the post-test, between 10 and 18 questions are administered adaptively from a
separate post-test item bank containing 125 questions. The performance level at
the end of the pre-test is used as the entry level in the post-test, thereby further
improving the accuracy of estimation in the post-test.
The following four scores are presented in the results graph in a T-test form:
e the pre-test score (performance level at the end of the pre-test);
e the post-test score (performance level at the end of the post-test);
e the difference score (numerical difference between pre- and post-tests);
e the composite score (a reasoned combination of the pre- and post-test
scores).

Scores are also presented in stanine and percentile format, but these are less
useful than the T-test scores. The latter are also used for the interpretation of
the level of reasoning shown in the pre- and post-tests in relation to National
Qualifications Framework (NQF) or academic levels (see Table 10.1).
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Psychometric properties and fairness of the LPCAT

This section provides a summary of some empirical results on the psychometric
properties of the LPCAT during its development and validation, as well as in the
time since its release in 2000. Preference has been given to studies with larger
sample sizes. Information on specific concerns referred to in the Employment
Equity Act - that is, reliability, validity and fairness — is provided.

Reliability of the LPCAT

Reliability of CATs is not measured in the same way as that of standard static
tests, since individuals completing the test can be given different items as well
as different numbers of items to answer, although the scores obtained are on
the same scale that measures the latent trait of the particular domain. McBride
(1997) indicates that adaptive tests can achieve higher reliability compared with
conventional tests in the upper and lower extremes of the ability scale, and at
the same time reach a given level of precision, using substantially fewer items
than standard tests. This is a result of the items being selected purposefully to
match the estimated ability level of the respondent throughout the test. The
IRT equivalent to test score reliability and standard error of measurement (SEM)
of classical test theory is the test information function. This reflects the level of
information available at a particular ability level, as a result of the number and
quality of items available at that level in the item bank. The standard error is a
function, which means that it is not a single measure over the entire ability range
but is calculated at various ability levels, based on the amount of information at
different ability levels (De Beer, 2000b).

LPCAT coefficient alpha reliability values range between 0.926 and 0.981
for subgroups based on gender, culture, language and level of education for the
standardisation sample of 2 450 Grade 9 and Grade 11 learners, and are reported
fully in the LPCAT Technical Manual (De Beer, 2000b). The detail of the test
information function is also reported there.

Validity of the LPCAT

Determination of validity of a test generally entails ongoing gathering of
information to evaluate the usefulness of test results for various groups in
different contexts. It usually requires evidence of the relationships between
performance on the test and other independently obtained scores which also
reflect the behaviour of concern. Although DA was often criticised in the past
for its lack of empirical psychometric evidence, this has changed in recent years
(Caffrey, Fuchs & Fuchs, 2008).

The construct and predictive validity for the LPCAT are presented by reporting
on results of samples at different educational levels, from low-literate adults
to tertiary university levels. A short description of the sample groups is provided
below.

i)  Group 1: Low-literate adult group (Adult Basic Education and Training (ABET))
A group of low-literate adults was assessed for the purpose of career guidance
after their positions were made redundant. The sample (N = 194) was mostly



ii)

iii)

iv)

vi)

The Learning Potential Computerised Adaptive Test in South Africa 147

male and all black. Together with the LPCAT, the Paper-and-Pencil-Games
(PPG) (Claassen, 1996) was also administered; this test provides a verbal,
nonverbal and total score. For the criterion measure, ABET numeracy and
literacy results (Level 1 and Level 3) were used (De Beer, 2000b).

Group 2: Senior primary (Grade 6 and Grade 7 levels)

The longitudinal predictive validity results for two separate groups were
investigated (De Beer, 2010b). The first sample group (N = 72) was all female
(Grade 6) with a mean age of 11.18 years. The second sample (N = 79) was all
male and in Grade 7, with a mean age of 12.44 years. An English proficiency
test was also administered (Chamberlain & Reinecke, 1992) to the male
sample, while two subtests of the Differential Aptitude Test (DAT) (Claassen,
Van Heerden, Vosloo & Wheeler, 2000) were administered to the female
sample. For both groups an aggregate score for school academic results was
used as the criterion measure (De Beer, 2010b).

Group 3: Junior secondary (Grade 8 level)

A sample group (N = 151) of junior secondary learners with a mean age of
13.2 years was assessed with the LPCAT as well as with the General Scholastic
Aptitude Test (adaptive version) (GSAT-CAT) (Van Tonder & Claassen, 1992).
An English proficiency measure (Chamberlain & Reinecke, 1992), as well as a
test of basic numerical literacy (Venter, 1997), was also administered. School
academic results were used as the criterion (De Beer, 2000b).

Group 4: Junior secondary (Grade 9 level)

A group of 253 learners at Grade 9 level was assessed as part of a vocational
guidance project. Of this sample group, 96 (37.9 per cent) were male and
157 (62.1 per cent) were female. Three subtests of the DAT Form R (Claassen
et al., 2000) were also administered (Verbal Reasoning, Comparisons and
2-dimensional Spatial Reasoning). Academic results in English, Mathematics
and Life Orientation were used as criterion measures.

Group 5: Senior secondary (Grade 11 level)

A group of 174 learners at a Grade 11 level was assessed as part of a vocational
guidance project. For this sample, 63 were male (36.2 per cent) and 111
were female (63.8 per cent). Three subtests of the DAT Form K (Coetzee &
Vosloo, 2000) were also administered (Verbal Reasoning, Comparisons and
3-dimensional Spatial Reasoning). Academic results in English, Mathematics
and Life Orientation were used as criterion measures.

Group 6: Junior tertiary (Further Education and Training (FET) college first-
year level)

A sample group of 75 students was assessed for career guidance purposes.
The DAT Form R (Claassen et al., 2000) was also administered. Academic
results were used as criterion measures (De Beer, 2008).
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Group 7: Tertiary (first-year diploma level)

A first-year sample of engineering and technology students (N = 223) with
a mean age of 19.9 years was tested with the LPCAT, as well as with the
GSAT-CAT (Van Tonder & Claassen, 1992). Subtests of the Senior Aptitude
Test (SAT) were also administered (Owen & Taljaard, 1989). Grade 12
academic results and first-year academic results were obtained, to be used
for comparative predictive validity analyses respectively (De Beer, 2000b).
(See also Van der Merwe and De Beer (2006) and Van Eeden, De Beer and
Coetzee (2001), for other results at this level.)

Group 8: Tertiary (first-year degree level)

A group of applicants for engineering studies at university (N = 382) was
tested for screening and selection purposes. Their mean academic results
were used as criterion data (De Beer & Mphokane, 2010).

Group 9: Mixed (group from industry)
A sample group from industry (N = 150) was assessed with both the LPCAT
and the Raven'’s Standard Progressive Matrices (Mann, 2007).

The mean LPCAT scores for the above groups are reported in Table 10.2.

Table 10.2 Mean LPCAT scores for groups at different educational levels

Group Educational level N LPCAT LPCAT LPCAT
pre-test post-test composite
Group 1 Adult low-literate 194 36.19 37.76 -
Group 2 Grade 6* 72 50.01 50.87 50.13
Group 2 Grade 7* 79 54.52 56.10 54.78
Group 3 Grade 8 128 45.67 47.83 -
Group 4 Grade 9 233 51.09 5237 51.30
Group 5 Grade 11 119 52.50 53.34 52.60
Group 6 FET first year 74 48.82 49.43 49.00
Group 7 Diploma first year 159 55.21 56.47 -
Group 8 Degree first year 382 - 63.96 62.54
Group 9 Mixed (industry) 150 57.75 58.80 -

Note: * Private school. Sample sizes differ due to missing data.

Data obtained from the above sample groups are reported for construct and
predictive validity in the next two subsections.

Construct validity of the LPCAT

To determine the construct validity of the LPCAT, its correlations with a variety of
other cognitive measures for groups at various educational levels are summarised
in Table 10.3.
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Table 10.3 Construct validity of the LPCAT
Group | Educational = Other N LPCAT post-test LPCAT
level measures composite
r p r p
Group T Adult PPG Verbal 110 408* .000 A1 .000
low-literate PPG NV 110 543% 000 565% .000
PPG Total 110 .610% .000 552% - .000
Group2  Grade 6 DAT English 72 263 025 213 072
DAT Calc 72 278 018 280 017
Grade 7 English 1st prof. 79 405* .018 .328* .003
Group3  Grade8 GSAT-CAT VB 120 613% 1 .000 574 .000
GSAT-CAT NV 120 .665* .000 653** .000
GSAT-CAT Total 120 691% 000 .664** 000
Group4  Grade 9 DAT Verbal 228 544 .000 .500%* .000
DAT Comparisons = 202 3354 .000 356** .000
DAT 2D 227 .500% 000 435% .000
Group5  Grade 11 DAT Verbal 114 .209* .025 114 126
DAT Comparisons 88 An 307 051 .637
DAT 3D 108 .524% 1 .000 452 .000
Group 6 | FET 1styear  DAT Language 74 .200 .088 296* 010
DAT NV 74 A403* .000 363*.001
DAT Verbal 74 389% 001 386* .001
DAT Calculations 74 274+ 018 298* 010
DAT Comparisons 74 193 .100 112 334
Group7  Diploma GSAT-CAT VB 158 S71%.000 S555%.000
1st year GSAT-CAT NV 158 .645* 000 .626* .000
GSAT-CAT Total 158 .668** 000 .648* 000
Group 8 | Degree ELSA Literacy 309 A81* 000 - -
1st year ELSA Numeracy 309 A18% - .000 - -
Maths test 309 527+ .000 - -
Group 9 | Mixed Raven'’s SPM (RS) 150 .585** .000 - -
(industry) Raven’s SPM (TS) 150 .618* .000 -

Notes: * p < .05 ** p < .01. Sample sizes differ due to missing data.

The results indicate that the LPCAT, with its general measurement of ‘g/ fluid
ability performance and potential, overlaps with abilities and domains measured
by other (cognitive) tests.

Predictive validity of the LPCAT

The groups and different measures obtained are summarised in Table 10.4.
Academic performance is generally used as it is easier to generalise from these

measures.
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Table 10.4 Predictive validity results for the LPCAT at different educational
levels

Group | Educational = Criterion LPCAT score N r p
level measures (highest corr.)
Group 1 | Adult low- ABET Literacy L1 Composite 110 | 437 .000
literate ABET Literacy L3 Post-test 1M1 461 .000
ABET Numeracy L1 Composite 182 491 .000
ABET Numeracy L3 Post-test 26 .610% .000
Group2 | Grade 6 Aggregate Academic | Post-test 72 499+ .000
Grade 7 Aggregate Academic ~ Composite 79 482 .000
Group 3 Grade 8 Academic (Sem. 2) Post-test 118 524 .000
Group4  Grade 9 English (Academic) Post-test 233 340* .000
Maths (Academic) Post-test 233 | A34x .000
Life Orient. (Academic) = Composite 233 .215% .001
Group 5% | Grade 11 English (Academic) Post-test 119 | .025 789%
Maths (Academic) Post-test 119 | .005 957#
Life Orient. (Academic) = Post-test 119  -.063 A944#
Group 6 | FET 1styear  Academic average Composite 69  .350** .004
Group 7 | Diploma Academic average Composite 120 | .218* 017
1st year
Group 8  Degree Academic average Post-test 125 .333* .000
1st year
Group 9 | Mixed None available -
(industry)

Notes: For most of the above results, more detailed information and full results can be
found in the sources referred to in the sample descriptions above.

*p <.05** p<.01. Sample sizes differ due to missing data.

# Although the predictive validity results for the LPCAT have generally shown positive
correlations of moderate to large practical effect sizes, the predictive validity correlation
results for Group 5 show non-significant correlations. The Verbal Reasoning and
Comparisons subtests of the DAT showed similar non-significant correlations with
academic performance for this group, and only 3-dimensional Spatial Reasoning results
showed statistically significant correlations with the academic results.

With the exception of one group (Group 5), the results show acceptable levels of
predictive validity for academic results over a wide spectrum of academic levels.

Fairness of the LPCAT

The LPCAT is registered with the Health Professions Council of South Africa as a

culture-fair test. The following features of the LPCAT can be deemed to contribute

to its fairness in the multicultural and multilingual South African context:

e [t focuses on the measurement of learning potential, addressing not only
current level of performance but also the projected or potential future level
that can be achieved if relevant learning opportunities are provided.
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e The content of the test questions contains only nonverbal figural patterns,
thereby not requiring language proficiency and not relying on mastery of
scholastic content to measure reasoning ability.

e The test instructions have been translated into all official South African
languages for the version in which no text appears on the screen and the
instructions are read to the respondents, thereby not requiring them to read
anything themselves (De Beer, 2000a; 2005). The text-on-screen version is
available in English and Afrikaans.

e Computer literacy is not a requirement, since the easy use of only the space
bar and the enter key to answer the multiple-choice questions presented
simplifies the answering procedure. It allows for the measurement of
learning potential of illiterate adults to ensure that appropriate learning and
development opportunities are provided.

e During test development, a large and representative sample (N = 2 450) was
used for the item analysis and standardisation. This sample was used to
perform IRT-based DIF analysis on all new questions compiled with regard to
subgroups based on level of education, language, culture and gender. Items
not complying with the cut-off in terms of DIF for any one or more of the
subgroups were discarded, and not used in the final test.

e CAT allows for items of suitable difficulty level in comparison with the
performance (estimated ability) level of the respondent throughout the pre-
and post-tests.

e The LPCAT is a power as opposed to a timed test, allowing sufficient time for
each question that is presented to be answered, and with no overall set test
time.

Practical use of the LPCAT

The LPCAT can be used in contexts in which decision-making involves obtaining
information related to required future performance or development and training
levels, in terms of the NQF level framework (see Table 10.1). It has shown
statistically and practically significant predictive validity for academic results at
different levels (basic education, primary, secondary and tertiary level academic
results — see Table 10.4).

Practically, the process starts from the end, in the sense that the reason for
assessment should be carefully considered first to determine what the required
level of performance or the level of training to be completed is. Once this level
has been identified (in terms of relevant NQF or educational levels), the LPCAT
pre- and post-test results can be compared to this level to determine whether
the individual currently (as reflected in the pre-test results) performs close to
or at the required level or, if not, whether the individual shows that after a
learning opportunity has been presented, he or she is able to function close to or
at the required level (as reflected in the post-test results). Smaller improvement
scores are an indication that the individual is, in future, likely to perform at
similar levels to those currently shown. On the other hand, larger improvement
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scores indicate that the individual can be expected to perform at higher levels
in the future than those currently shown, provided that relevant learning and
development opportunities are provided. Table 10.1 indicates the interpretation
of the LPCAT performance levels shown in terms of NQF and/or academic levels.

Other measures can be used to identify specific aptitudes, proficiencies or
interests, but learning potential assessment can identify the appropriate level
at which training and development should be currently targeted and aimed for
over time. Due consideration should be given to actual academic attainment, to
ensure that appropriate building blocks are put in place over time to assist with
optimal development of the individual potential shown.

Measurement of learning potential on the LPCAT is not restricted to
individuals of low formal education; it can also be administered to, and its results
advantageously used for, individuals up to a postgraduate tertiary educational
level. An important prerequisite is to ascertain whether the individual has
obtained the specific formal level of academic qualification or training that
is required to commence with the level of training offered. Once this has been
verified, the difference between the LPCAT levels of performance and the level
required for the training offered can be interpreted as the extent of effort that the
individual will need to exert in order to achieve success at the required level. If the
LPCAT level of performance is lower than the required level, it is interpreted as an
indication that more effort will be needed from the individual to achieve success
at the required level. The larger the difference, the greater the effort that will be
required, or the longer the time it could take to achieve success. In such cases, it is
recommended that a step-by-step approach be taken, with training broken down
into smaller parts to allow for optimal levels of performance by not overloading
the individual in terms of the magnitude (number of subjects) as well as the level
of the challenge. If the individual’s test performance is at a higher level than the
required level, indications are that he or she should be able to achieve success with
moderate effort and within the prescribed number of hours of study indicated.

Features and challenges of the LPCAT

Certain advantages and disadvantages are associated with psychological
assessment in general. Some of the advantages include the information that it
provides to promote better decision-making, the objective sample of behaviour
it represents, and enhancement of a scientific approach to decision-making. The
disadvantages include measurement error, the possible effect of poor testing
conditions, and the fact that individuals may either try to manipulate results
or not be appropriately motivated to ensure optimal results. When using any
psychological assessment instrument, it is imperative to be aware of its particular
features which may result in specific advantages and disadvantages being present.

Positive features of the LPCAT
As the preceding discussion of the LPCAT has indicated, it has a number of
positive features:
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It is considered a culture-fair test. It was developed in South Africa, and has
been used internationally, in Africa (South Africa, Mozambique, Namibia,
Botswana, Zambia, Ethiopia, Uganda and Gambia), in a number of countries
in the East (Sri-Lanka, Cambodia, Nepal and Vietnam) and in Europe
(Finland and The Netherlands).

It has shown satisfactory reliability, and its predictive validity results have
compared favourably with those of standard tests.

Standard training is provided to focus attention of the respondents on the
relevant aspects of the task, so that intra- and inter-individual comparisons
can be made.

It allows for equal assessment opportunities, irrespective of the current level
of formal qualification (from illiterate to postgraduate levels, with the test
adapting to the performance level shown by the individual respondent).

It can be administered individually or in groups. Instructions are available in
all 11 official languages of South Africa (and in French).

It is quick and easy to administer, and the results are immediately available
on completion of the test. Results are presented graphically, which also
allows for some qualitative analysis of performance during the pre- and post-
tests (see Figure 10.4).

It is in line with the Employment Equity Act, affording opportunities to
those considered disadvantaged educationally and socio-economically and
who may therefore not have had opportunities to reach their optimal level
of development/qualification.

Figure 10.4 Example of LPCAT results
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e [t adds information that would not be available from static tests. It can
therefore assist with the identification of individuals who may otherwise be
overlooked (owing to current low levels of attained qualifications), but who
have high potential for further development.

Challenges and problematic issues relating to the LPCAT
Notwithstanding all its positive features, this form of assessment does pose some
challenges and raises problems that need to be addressed:

e The LPCAT could have limited face validity for individuals at higher
educational levels, since its content is not related to job performance or
training at higher levels. For such groups, it is therefore important to explain
how the test works and to justify its inclusion in a particular assessment
battery, to ensure that respondents remain motivated and perform to the
best of their ability throughout.

e Reliance on computers, and thus on electricity, for administration and to
ensure that results are saved could be a problem if power failures disrupt
assessment.

e Information provided in the results is only linked to the current and
projected levels of fluid reasoning ability shown, and does not provide a
direct link to a particular career or job level. Other assessment information
would be needed to provide information of the latter kind for career-related
guidance and decisions.

e Newer test operating systems pose challenges for the current version of
the test administration program. Ongoing updates of software required to
maintain compatibility with new operating systems are required. This is
discussed below.

Future developments

Demands for software programs (and computer-based tests and testing systems)
to maintain compatibility with new technology and updated operating systems
are ongoing. Interim challenges are addressed by means of bridging or patch
programs, but major revisions and updates are also required from time to time.
The current test administration program of the LPCAT will be updated in the
near future to ensure improved compatibility with new operating systems.

An internet-based Results Analysis Program for processing LPCAT results has
been developed. This allows different users from the same organisation to access
the same database or specific subfolders of results remotely via the internet.
The sharing of runs within a particular user group is also much easier with
this program.

Internet-based adaptive test administration is the next development target;
this will allow for the use of more automated processes. Other developments in
the planning stages are the expansion of the item bank and recalculation of item
parameters to ensure current relevance in terms of the interpretation of levels of
performance.
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Conclusion

As this chapter has shown, the LPCAT can provide a different kind of information
than that obtained from standard cognitive tests. However, its results cannot
answer all questions relating to the cognitive domain, as it only indicates current
and potential levels of cognitive performance in the nonverbal figural domain.
Nonetheless, it adds information that enriches the interpretation of individual
results when used in an integrated manner with other tests and measures.
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APIL and TRAM learning potential
assessment instruments

T. Taylor

APIL ((Conceptual) Ability, Processing of Information, and Learning), TRAM-2
and TRAM-1 (Transfer, Automatisation and Memory) are a suite of learning
potential batteries designed for use over a wide educational spectrum, ranging
from no education to tertiary level. All three produce multiple component
scores as well as a global or overall learning potential score. All are based on
a theoretical position broader than the one normally underpinning learning
potential instruments.

This chapter presents an overview of these instruments. First, the theory
on which they are based is presented. This is followed by a description of the
structure of the batteries. Finally, information on the subscale intercorrelations,
reliability, validity and bias of the three instruments is presented.

The theoretical basis of the instruments

The concept of learning potential originated with Vygotsky (1978; original
Russian publication 1926). According to Vygotsky, intelligence has little or no
genetic base and is, rather, a set of competencies passed on to others by parents,
caregivers, educators and peers. Thus, it is primarily a social phenomenon and
only secondarily a personal characteristic.

Vygotsky did, nevertheless, accept that there were differences in learning
potential between individuals. This he operationalised in the concept ‘zone of
proximal development’ (ZPD), which is the extent to which an individual can
improve performance in an intellectual task given mediation by a skilled other.
Learning potential is a difference between performance after mediation and
performance before. Vygotsky does not explain how a person might ultimately
excel beyond the level of his or her teachers and mentors (as did Mozart). In this
regard, the difficulty of his conceptualisation of learning potential lies primarily
in the almost exclusively social nature of his theory, which leaves little place for
internal factors such as genetic endowment. Even individual differences in the
magnitude of the ZPD seem difficult to explain in the absence of these factors.

The Israeli psychologist Feuerstein further developed Vygotsky’s work,
creating tools to assess and develop learning ability, the Learning Potential
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Assessment Device for the former and the Instrumental Enrichment programme
for the latter (Feuerstein, Rand & Hoffman, 1979; see also Grigorenko &
Sternberg, 1998). Several other researchers have also developed learning potential
assessment tools, but for the most part they remain close to the Vygotskyian
idea of assessing learning potential through a difference score, assessed in a
‘test-teach-test’ procedure. The difference score, apart from its propensity for
unreliability, is controversial, and it has been criticised by several researchers
as psychometrically unsound (see Cronbach & Furby, 1970; Embretson, 1987;
Glutting & McDermott, 1990; Sijtsma, 1996).

When considering the development of a learning potential assessment tool in
the mid-1990s, it was the present author’s contention that it was inappropriate to
depend totally on the difference score as a measure of learning or developmental
capacity. Thus it was argued that learning ability cannot be independent
of certain fundamental constructs identified in cognitive psychology and
information processing psychology. In Taylor (1994), the literature in three
domains (learning theory, cognitive psychology and information processing
psychology) was surveyed, and a broader model of developmental capacity was
proposed, drawing on all three domains.

The work of Snow and colleagues (Snow, Kyllonen & Marshalek, 1984; Snow
& Lohman, 1984; Snow, Marshalek & Lohman, 1976) and Ackerman (1988) was
instrumental in the conceptualisation of the 1994 model (Taylor, 1994). Snow
and his colleagues performed a radex analysis on subjects who had done a large
variety of cognitive tests. They chose a two-dimensional representation of the
data, which was effectively a disc. The disc could be split into three main sectors,
verbal, numerical and spatial, with the more conceptual and abstract tests falling
closer to the centre and the more specific and content-laden tasks more at the
periphery.

The ability to solve novel conceptual problems has long been recognised as
a fundamental aspect of intelligence. Spearman (1927) was the first to propose
such a construct. Cattell (1971) named it ‘fluid intelligence’ and contrasted it
with more specific and acquired skills and abilities, which he called ‘crystallised
intelligence’. Horn (1989) elaborated this theory. In Snow’s research, the Raven'’s
Progressive Matrices scores fell right at the centre of the radex. This test has
long been recognised as a good measure of fluid intelligence or conceptual
thinking, and has been widely used in cross-cultural contexts when researching
this construct (Raven, Raven & Court, 1998). The centrality of fluid intelligence
in Snow’s radex and its prominence in other models such as Cattell’s and Horn's
led Taylor (1994) to conclude that it should be included in a battery measuring
learning potential. It appeared to play a vital role in the acquisition of new
competencies, as will be discussed in more detail shortly. Furthermore, it has the
advantage of being measurable using stimulus material that is relatively free of
cultural content.

Ackerman (1988), a learning theorist, pointed out that the Snow findings
represented a ‘static’ situation: all tests were applied only once, so there was no
information on how performance might have changed with repeated practice.
In his own research with just a few tests, Ackerman (1988) found that as practice
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increased, correlations of the tests with fluid intelligence declined, whereas
correlations with information processing variables increased. The results could
be interpreted as indicating that there are two fundamental human capacities:
power and processing efficiency. Both contribute to learning. If an individual
understands the conceptual underpinnings of the material he or she is working
with, and is also fast and accurate at carrying out steps required to perform a
given task, learning proceeds swiftly. Apart from improving output, efficient
information processing is beneficial in that essential information is not lost
from working memory. Working memory has been shown to be significantly
correlated with intelligence (Baddeley, 1986; Larson & Saccuzzo, 1989).

Ackerman’s model is a three-dimensional extension of Snow’s model. The
circular radex acquires a vertical dimension, thus becoming a cylinder. The
learning phenomena (at least with regard to the changes occurring as a result of
repeated practice) are represented by the vertical dimension.

Taylor (1994) identified two basic forms of learning. The one that is
represented by the vertical dimension of the Ackerman model has been called
automatisation by Sternberg (1985; 1997). It is the process by which — with
practice — performance becomes more proficient. In learning exercises of this
type, the actual task that the person has to do remains the same and learning is
revealed in the form of increased output and efficiency.

The other type of learning Taylor (1994) identified for inclusion in his
assessment tools is typically called transfer. In this type of learning, the task
changes and the individual is required to adapt knowledge and skill previously
acquired in order to solve the new problems. Transfer may be simple, when the
old and new problems are very similar, or challenging, when the new problems
are very different or complex, needing to be broken down into subproblems that
may be somewhat like problems previously encountered.

Transfer is the learning construct where fluid intelligence is most at play.
Fluid intelligence powers the process whereby new competencies emerge out of
established ones, and the radex becomes populated. For example, developing
a competency in computer programming might involve adapting existing
competencies in language, logic and mathematics. Conceptual thinking or fluid
intelligence is required to effect these adaptations. In a way, transfer can be
thought of as fluid intelligence applied in a learning context.

The model used by Taylor (1994) for the APIL and TRAM tests has four main
components: fluid intelligence, information processing efficiency, transfer and
automatisation. The first two are ‘static’ in that they can be measured in a non-
learning way, whereas the last two are ‘dynamic’ - that is, direct measures of
learning. Although the first two are static, they are not irrelevant to learning.
Fluid intelligence underlies transfer, and information processing efficiency
impacts on automatisation.

Although there are four components in the model, the APIL and TRAM
learning potential instruments have more than four scores. This is because some
of the components have been split into subcomponents.
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The structure of the test batteries

The structure and contents of the three batteries will be dealt with in turn. A
critical feature of all three is the sparing use of verbal material in the items,
because verbal content has the propensity to introduce cultural bias. Where
words are used, they are very high-frequency and emotionally neutral.

The APIL battery

The APIL, intended mainly for administration to individuals with tertiary
education or aspirations towards tertiary education, is the longest of the
batteries, producing eight scores. The full battery takes about 3 hours 45 minutes
to administer; however, it is possible to administer only parts of the battery,
the shortest recommended version consuming about 2 hours. A global score is
available, irrespective of how many subtests have been administered.

If the full APIL is used, eight scores are produced — namely, fluid intelligence,
speed of information processing, accuracy of information processing, flexibility
of information processing, learning rate or automatisation, total amount of
work done in the automatisation exercise, memory and understanding of the
automatisation material, and transfer.

The fluid intelligence test, known as the Concept Formation Test (CFT), has
an odd-man-out format and comprises six quasi-geometric drawings, one of
which is conceptually anomalous.

Information processing efficiency is measured in a sub-battery of the APIL
from which the second, third and fourth scores (as listed above) are derived. This
sub-battery has three ‘pure’ subtests (called Series, Mirror and Transformations)
and one mixed one (called Combined Problems). All problems consist of a row of
symbols, one of which has been replaced with a question mark. The respondent
has to say which symbol the question mark stands for, choosing his or her
answer from a labelled set of symbols. Although the tasks are quite simple, very
limited time is given, so that almost no one finishes. The speed score is the total
output across the three pure tests. The accuracy score is a function of the error
rates across all four subtests, and the cognitive flexibility score a function of
performance in the Combined Problems test in comparison to performance on
the pure subtests.

The three scores relevant to automatisation (learning rate, total amount of
work done in the automatisation exercise, and memory and understanding of
the automatisation material) are derived from another sub-battery of the APIL,
called Curve of Learning (COL). It consists of four sessions in which the test-
taker translates symbols into high-frequency words (such as ‘cars’, ‘jackets’,
‘three’ and ‘red’) using a ‘Dictionary’. In fact, the task is a two-step one, requiring
the translation of each symbol into another symbol, and then that symbol
into a word. Interspersed between the working sessions are study periods. The
individual’s performance improves as he or she learns more of the Dictionary
and does not have to look everything up. After the fourth work session, the
Dictionary is removed and the subject is tested on his or her knowledge of the
symbol-symbol and symbol-word equivalences.
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The final dimension, transfer, is measured with a test that is named the
Knowledge Transfer Test (KTT), and which requires the individual to associate
shapes known as ‘pieces’ with symbols that represent them. Learning takes
place through study and feedback. The universe of pieces and symbols grows
as the test progresses, and so does the complexity of the relationships between
them.

The TRAM-2 battery

The TRAM-2 battery is intended for administration to individuals with between
10 and 12 years of formal education. Unlike the APIL, this battery has to be
administered in its entirety. Testing time is about 2 hours 45 minutes. The six
scores it produces are fluid intelligence, learning rate or automatisation, transfer,
memory and understanding, speed of information processing, and accuracy of
information processing.

Fluid intelligence is measured with a test similar to the conceptual test in
the APIL, but with easier items. Learning rate or automatisation is assessed by
giving the individual a simplified version of the translation exercise of the APIL,
where the symbols translate directly into words. There are only two sessions,
separated by a lesson and study period. These two sessions with their learning
intervention comprise what is called Phase A of the battery. The learning rate
score is a function of performance in the second session relative to the first.
Transfer is assessed by giving the person a second symbol translation exercise
called Phase B, which has material related to but different from the Phase A
material. The transfer score is a function of performance in Phase B relative to
the first part of Phase A. The final test, Memory and Understanding, assesses
knowledge of the Phase A and B Dictionaries. The speed and accuracy scores
are based on the person’s performance across both phases of the learning
material.

The TRAM-1 battery

This battery is intended for individuals with zero to nine years of formal
education. Whereas TRAM-2 requires a moderate level of literacy (the ability
to follow written instructions in the test book as they are read out by the
test administrator, and the ability to use a separate answer sheet), TRAM-1
requires no literacy, as the instructions are verbally given in one of six languages:
English, isiZulu, isiXhosa, South Sotho (Sesotho), Setswana and Afrikaans. All
material is pictorial and there is no separate answer sheet. To respond to an item,
the subject places a cross over the picture or diagram of his or her choice in the
test book.

TRAM-1 has a similar structure to TRAM-2, and produces the same scores,
with the exception of the fluid intelligence score. The conceptual test has been
omitted because of time considerations. At this low level of formal education,
instructions have to be very explicit, and therefore very lengthy to ensure
comprehension. Even with the conceptual test excluded, the battery typically
takes almost three hours to administer.
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Scale intercorrelations, reliability, validity and bias
investigations

APIL

In the APIL manual (Taylor, 2007a), intercorrelations matrices are presented for
six samples, although there are actually 13 norm groups for the battery. The
intercorrelation matrix of the most general sample (537 working individuals
with post-matric education, racially quite representative, average age 34) reveals
that intercorrelations vary between 0.42 and 0.85, and there are only three
correlations less than 0.5. Hence, it is defensible to combine the eight scores into
a global score.

The reliabilities of the scores were calculated in various ways. The reader is
referred to the APIL manual (Taylor, 2007a) for the actual techniques used. For
the eight component scores, the mean reliabilities were 0.82 for the CFT, 0.88 for
Speed, 0.79 for Accuracy, 0.79 for Flexibility, 0.95 for COLtot, 0.66 for COLdiff,
0.77 for Memory and 0.80 for the KTT.

A fairly large number of validity studies are reported in the APIL manual
(Taylor, 2007a). Some of them are briefly reported on here. More detail can be
found in the manual.

In a study at a beverage company using only the automatisation part of
the APIL battery, COLtot, COLdiff and Memory correlated 0.32, 0.33, and 0.35
respectively with an overall performance rating. The sample size was 110.

The APIL was administered to over 2 400 first-year applicants at a South
African university. Correlation with academic subjects varied between 0.14 and
0.69. A small subsample of 110 students also did the Human Sciences Research
Council’s General Scholastic Aptitude Test (Claassen, De Beer, Hugo & Meyer,
1991). The global score of the APIL correlated 0.70 with this test. Hence a test of
learning potential seemed to share about 50 per cent of its variance with a test
of more crystallised abilities.

The APIL was administered to 137 applicants for Bachelor of Commerce
bursaries offered by a financial institution. Independent ratings of the applicants
were done by a human resources manager on a four-point scale. The global score
of the APIL correlated 0.53 with the rating.

In a study at another financial institution, the APIL was administered to 221
employees. The company had a three-point rating: above average, average and below
average. The correlation between the APIL global score and the rating was 0.62.

Lopes, Roodt & Mauer (2001) did a predictive validity study in a financial
institution involving 235 successful job applicants. Unfortunately, the criterion
score, which was a five-point performance rating scale, was rather unsatisfactory,
being highly peaked in the centre. Eventually the authors reduced it to a two-
point scale, combining the bottom three and top two ratings. With this reduced
rating scale, they were able to correctly classify over 72 per cent of the individuals
using the APIL scores. The authors concluded (p.68): ‘What has been shown
is that despite concerns relating to the reliability of the criterion, the APIL-B
is nevertheless able to predict the performance of employees in a financial
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institution at a level of accuracy that makes the test battery an important
proposition in the field of human resources assessment.’

Three predictive bias studies have been performed using the APIL, two of
which appear in Taylor (2007a). The psychology examination results, drawn
from the large university study mentioned earlier, were used. The sample size
was 466, of which 66 individuals were black and the remaining 400 white. In
this group, the correlation of the examination results with the APIL global score
was 0.48. Procedures outlined in Jensen (1980) were applied to investigate the
similarity of the slopes and intercepts. No significant differences were found on
either of these parameters. The other bias study reported on in Taylor (2007a)
involved undergraduate commerce students (32 black and 72 white) who were
bursars of a financial institution. The students were in various years of study and
at four different universities. End-of-year marks were available for each student.
The correlation between the APIL global score and university marks was 0.46.
Again, no significant differences were found in the slope and intercept values
obtained for the black and white students.

In an independent predictive bias and validity study undertaken by
Makgoatha (2006), the sample consisted of 55 black, 10 coloured, 33 Indian and
155 white subjects, all employees of a financial institution (not the same one
as in the study mentioned above). The criterion was performance ratings. No
evidence of bias was found. The global score of the APIL correlated 0.53 with the
performance ratings.

TRAM-2

The intercorrelations of the six TRAM-2 dimensions were examined based on
a sample of 526 working individuals with between 10 and 12 years of formal
education, tested across South Africa, drawn quite representatively from all
race groups, and with an average age of 33. The reliabilities of the scales were
calculated for all six samples. The samples varied in size from 282 to 5 225. The
average reliabilities were 0.91, 0.93, 0.94, 0.79, 0.81 and 0.90 for, respectively,
the CFT, Speed, Accuracy, Learning Rate, Transfer and Memory. Specifics of
how these reliabilities were calculated may be found in the TRAM-2 manual
(Taylor, 2007b).

Some of the validity studies done on TRAM-2 are now described. More details
concerning these studies are to be found in Taylor (2007b).

TRAM-2 was administered to a sample of 151 municipal workers in Gauteng.
These individuals were apprentice applicants. The municipality also had scores
on these individuals from three other tests: the Mental Alertness Test (Roberts,
1968), the High Level Figure Classification Test (Taylor & Segal, 1978) and a
test of technical knowledge developed by the municipality. A three-point rating
was also devised which took the form of a recommendation (‘Recommended’,
‘Marginal’, ‘Not Recommended’) based on interview impressions and all tests
excluding TRAM-2. The TRAM-2 component scores correlated between 0.14 and
0.66. The global TRAM-2 score correlated 0.66.

TRAM-2 was also administered to 112 young male military recruits from
an intake in Bloemfontein. The average age was 20 and all were matriculated.
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The instructors divided the trainees into two equal-sized groups based on their
perception of their trainability, Group 1 being the superior group. The groups
differed beyond the 0.001 level of significance on all TRAM-2 dimensions.

The trainees’ scores were available on an examination of the theoretical
aspects of their training. The intercorrelations between the TRAM-2 component
scores, global score, group membership and the examination score were
considered. The global TRAM-2 score correlated 0.61 with the exam result and
0.60 with group membership. Both of these correlations are highly significant.

TRAM-2 was administered to a sample of 378 clerical and administrative
personnel who worked for an import-export company. Performance ratings of
supervisors regarding the overall competence of these individuals were obtained,
the ratings being on a five-point scale ranging from ‘poor’ to ‘outstanding’. The
correlation of the global score of TRAM-2 with the rating was 0.47.

Data on 292 (175 black and 117 white) clerks and administrative personnel
were used for a predictive bias study on TRAM-2. These respondents constituted
the black and white components of the sample mentioned immediately above.
The correlation between TRAM-2 scores and the criterion was 0.52 for the black
group and 0.43 for the white group. Jensen’s (1980) procedures were used to
examine the differences between the slopes and intercepts of the regression
lines. No significant differences were found.

TRAM-T

TRAM-1 scale intercorrelations were calculated based on a sample of 902 working
individuals with formal education ranging between zero and 9 years. Almost all
respondents were black (98 per cent). The reliabilities of the component scales
were calculated as Learning Rate: 0.87; Transfer: 0.91; Speed: 0.92; Accuracy:
0.68; Memory: 0.91. Details of how the reliabilities were obtained are given in
the TRAM-1 manual (Taylor, 2006).

The validity of the instrument is now discussed. TRAM-1 was administered
to 54 miners who were at the time attending an in-house Adult Basic Education
(ABE) course. The test-takers had been highly pre-selected on other tests
(especially the Raven’s Progressive Matrices) as well as on other criteria such as
work performance. These individuals did considerably better on TRAM-1 than
unselected miners.

Four scores were available from the course for English and Mathematics,
tested at the middle and end of the course. The following criteria were employed
for the purposes of the concurrent validity study: English final, Maths final,
English improvement from the middle to end of the course, Maths improvement
from the middle to the end of the course, and the sum of the English and Maths
final course. The TRAM-1 global score correlated well with the overall ABE score
(0.59). The improvement scores had quite restricted ranges, but a very creditable
correlation of 0.38 was obtained between Maths improvement and the TRAM-1
score. This finding offers some justification for characterising TRAM-1 as a
genuine learning potential assessment instrument.

In a study done by Van Aswegen (1997), TRAM-1 was used to test semi-
literate miners who had already been pre-selected using other techniques. These
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individuals (a different group from the one discussed above) were put through an
ABE course and 101 were ultimately sponsored at a technical college. The TRAM-1
scores for this ‘elite’ group were very high. For example, the mean score on
the Memory and Understanding Test was 42.75, with 10 per cent of the sample
obtaining 53 or 54 out of 54. In a sample used for mine-worker norms, the mean
for this dimension was found to be only 26.3.

As regards bias, no studies have been undertaken because almost all testees
who do TRAM-1 are black.

Conclusion

With the advent of democracy in South Africa, there was some concern in the
psychometric community that tests would be seen by the new government
as a tool to maintain white dominance in the workplace and hence would be
banned. The banning did not occur, although strict standards were put in place
for tests, enshrined in law.

The Employment Equity Act No. 55 of 1998 states that a person be considered
for a given position even if he or she lacks the requisite skills to do the job
but has the potential to acquire those skills within a reasonable period of time.
This clearly imposes a responsibility for training on an organisation, to a much
greater extent than is the case in a first world country, where applicants are
expected to arrive with the skills already in place. And of course, it places on the
organisation the onus of identifying potential.

The assessment of learning potential seems to be the most defensible of the
psychometric methods to use in South Africa, for this approach is in tune with
the aspiration of uplifting people whose opportunities in the past have been
limited — who have not had the opportunities of the more privileged to acquire
valuable skills. And those inequalities persist in the new South Africa. Tests that
measure specific skills or abilities are to a large extent an index of ‘history’, and
history has not been fair in South Africa. But tests of learning potential can be
used in a positive way, for they are a measure of ‘the future’.

The damage of the past—such as poor schooling in the formative years — cannot
be totally expunged by later developmental programmes, but these programmes
can go a long way towards improving the situation. In the workplace, financial
and other resources are limited, so not all employees will be given developmental
opportunities — just those who are most likely to benefit from them, and thus
become a greater asset for the organisation. Learning potential tests become a
means of selecting people for development — a somewhat new application for
tests, which have traditionally been used to disbar people at the gate who do not
have the skills required for a given job.

The fluidity and dynamism of the modern workplace offers a further justification
for the use of tests of learning potential. Jobs change rapidly, skills become
outdated and organisations restructure themselves frequently. Hence, employees
are on a constant learning curve. It is important to know whether a person is able
to acquire new skills rapidly. Learning potential tests offer such information.
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Given that learning potential assessment is a justifiable and appropriate
psychometric approach, it is necessary to consider what sorts of activities a
test of learning potential should incorporate. Since the work of Vygotsky, there
has been a preference for assessing learning potential as an improvement score
that reflects the degree to which a lesson or learning intervention has impacted
positively on the person’s performance in a given intellectual task. However,
there are some psychometric objections to this approach, and there is also the
issue of whether an improvement score is the only one that is relevant in the
assessment of learning potential. As was discussed earlier in this chapter, a case
can be made for a broader conception of learning potential. Transfer is a form
of learning that is not explicitly assessed in the test-learn-test model. And there
seems to be a place for certain constructs that are not actual learning phenomena,
but are nevertheless fundamental to learning. The most important of these seem
to be fluid intelligence and information processing efficiency.

The studies reported here are based on particular samples, and hence cannot
be extrapolated to make extravagant claims regarding the appropriateness of
the APIL and TRAM instruments for use in South Africa, but the results are
encouraging. Strong predictive and concurrent validity correlations have been
obtained, and there is evidence that the tests genuinely measure learning
potential. The strength of the predictive power of APIL and TRAM tests might
be partly due to the fact that they incorporate a motivational element. In both
the automatisation and transfer elements of the test, the person has to learn new
things — and this demands effort. Individuals who are willing to put in extra
effort in the test situation are likely to do the same in real-life situations.
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The Griffiths Mental
Developmental Scales: an
overview and a consideration of
their relevance for South Africa

L. Jacklin and K. Cockcroft

The Griffiths Mental Development Scales (GMDS) is one of a variety of tests
available for assessing the development of young children. It consists of two
separate developmental scales, one scale for infants and toddlers (aged 0-2 years)
and the other for young children (aged 2-8 years), making it one of the few
developmental tests that can be used to assess children from birth across all areas
of their development.

The GMDS was developed in the UK in 1954 by Ruth Griffiths, who observed
children in their natural environments while they were engaged in their every-
day activities. Griffiths’s purpose was to develop an instrument that contained
a comparative profile of abilities across various domains of development,
and which would facilitate early diagnosis of deficits in child development.
Although standardised in the UK, the GMDS is widely used throughout the
world and is especially popular in South Africa (Luiz, Oelofsen, Stewart &
Michell, 1995).!

In South Africa, testing and assessment have been heavily criticised as
possessing limited value for culturally diverse populations (Foxcroft, 1997;
Nzimande, 19935; Sehlapelo & Terre Blanche, 1996). Despite these criticisms, it has
also been pointed out that, regardless of its flaws, testing remains more reliable
and valid than any of the limited number of alternatives. It is argued that since
testing plays a crucial role within assessment internationally, the focus should be
on valid and reliable tests for use within multicultural and multilingual societies
(Plug in Foxcroft, 1997). Thus, one of the aims of this chapter is to determine
the extent to which the GMDS is a valid and reliable measure for assessing the
development of South African children.

The original GMDS has been extensively researched and compared to other
commonly used developmental tests and shown to be valid (Luiz, Foxcroft &
Stewart, 2001). Subsequent to the revision of the GMDS Infant Scales in 1996
and the Extended Scales for older children in 2004, research emerged that
assessed the strengths and weaknesses of the revised scales, much of which has
been done in South Africa (for example, Laughton et al., 2010b; Luiz, Foxcroft &
Povey, 2006). What follows is an overview of this research, preceded by a brief
description of the GMDS.
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The development and structure of the GMDS

The GMDS was developed sequentially as two complementary tests — namely,
‘The Abilities of Babies’ (1954) for infants and toddlers (0-2 years) and ‘The
Abilities of Young Children’ (1970) for older children (2-8 years — also referred
to as the Extended Scales), a structure which is still in place. Subsequent
to the development of the GMDS by Ruth Griffiths, substantial gains in the
cognitive and developmental abilities of children have been noticed (Flynn &
Weiss, 2007; Lynn, 2009). Referred to as the ‘Flynn effect’, these gains indicate
that child development is dynamic and suggest that regular renorming of the
GMDS is essential. The first revision of the GMDS commenced in 1996, when
a comprehensive review of the infant and toddlers scales was undertaken
(Huntley, 1996). In 2004, the GMDS Extended Scales were revised following
extensive research, with key participation by South African researchers who led
the process (Luiz, Barnard, Knoesen, Kotras, McAlinden & O’Connell, 2004).
The descriptions of the scales below refer to these revised versions, unless
otherwise indicated.

The GMDS Infant Scales

The Infant Scales consist of five scales (A-E), each evaluating an important
dimension of early development. The Locomotor Scale (Scale A) measures
developing gross motor skills important for an upright posture, walking, running
and climbing. It allows for the observation of physical weakness or disability or
defects of movement. The Personal-Social Scale (Scale B) requires more input
from the primary caregiver than the other scales, as it measures early adaptive
and self-help behaviour typically seen at home, as well as social behaviour
that develops through early adult-child interactions. The Hearing and Speech
Scale (Scale C) is considered to be the most intellectual scale and evaluates the
development of language, by measuring responses to environmental sounds
and speech as well as the production of sounds and words. The Eye and Hand
Coordination Scale (Scale D) consists of items requiring fine motor handwork
and visual ability. It assesses manipulative skills such as visual tracking, reaching
and grasping, pen-and-paper skills and object manipulation. The Performance
Scale (Scale E) evaluates manipulation skill, speed and precision of work. It
assesses the application of developing skills in novel situations and examines
simple object exploratory behaviour, object permanence and manipulation of
form-board items (Huntley, 1996).

The GMDS is criterion-referenced in nature, and so the child is compared to
an established criterion and not to another child. This is important for cross-
cultural assessment, as it assesses the degree of mastery of the individual and
serves to describe rather than to compare performance. The manual for the
Infant Scales allows for raw scores to be converted into a subquotient for each of
the five scales, an overall General Quotient (GQ), age in months or percentiles.
Expressing the score as a percentile has a number of uses as it allows the
professional to track a child’s development over an extended time period using
both versions of the GMDS.
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Each scale is equally weighted, which allows for the generation of a
developmental profile that can be used to produce a visual representation of
the strengths and weaknesses of the child. This can be particularly useful when
reporting the results to the layperson who may not otherwise understand them
(Huntley, 1996). In resource-limited communities, the profile can also guide
referral decisions, such as which of the allied medical disciplines will be of
greatest assistance to the child. Profiles can also provide a description of a child
with a particular disability or syndrome; for example, children with autism show
characteristic weaknesses in the Personal-Social, Hearing and Practical Reasoning
Scales, and relative strengths in the other scales (Gowar, 2003). A scale can be
used in isolation by researchers wishing to investigate a particular developmental
domain, as demonstrated by Giagazoglou, Kyparas, Fotiadou and Angelopoulou
(2007), who studied the effect of maternal education on the motor development
of a child.

In the selection of an assessment tool for research or for clinical practice,
the validity and reliability of the tool are important, particularly with reference
to the community of the child who is to be tested. The normative sample that
was used for the Infant Scales was drawn from six regions in the UK, with the
majority coming from an urban community (488:177; urban:rural) and an
over-representation of boys (366:299; boys:girls). All the mothers of the
sample spoke English to their children. Those children who were known to have a
severe disability were excluded (Huntley, 1996). The socio-economic distribution
was biased in favour of the higher classes when compared to the 1991 British
national census. It must be borne in mind that the normative sample was
therefore potentially biased in favour of a higher-functioning group of children
(Reyes, Pacifico, Benitez, Villanueva-uy & Ostrea, 2010). The distribution curve
of the normative scores for the Infant Scales showed a mean of 100.5 with a
standard deviation of 11.8.

Statistical evaluation of the test found the reliability of the tool to be
adequate. The internal consistency of the items was measured using a split-level
method, and the resulting correlation coefficient, which was corrected using the
Spearman-Brown formula, was 0.95. An average standard error of measurement
(SEM) of 2.8 was obtained across all the ages and subscores of the Infant Scales,
representing an acceptable level of accuracy (Huntley, 1996).

In children who are very young, the development of functional skills can vary
widely from one construct to another; for example, one toddler may be more
advanced in speaking but relatively slow to walk, whereas another may show
the opposite development. It is therefore important to be able to ascertain when
the variation in scores from one developmental skill or construct to another
is significant, and equally important to ascertain whether the difference between
the GQ and a subquotient is statistically significant. When the reliability
was calculated for the Infant Scales, it was found that a difference as high as
22 points between subquotients is acceptable (1 per cent confidence) before
further investigation or intervention is required (Huntley, 1996). For an
illustration of this, see Table 12.1.
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Table 12.1 GMDS Infant Scales minimum difference between subquotients,
and between subquotient and GQ, required for statistical significance

Level of significance Subquotient/GQ Subquotients
5% 13 17
1% 18 22

Source: Adapted from Huntley (1996).

Confidence that the test can be trusted to accurately measure the same functional
skills over a period of time in the same child is important. This test-retest stability
is essential where any form of sequential evaluation is done, whether in research
or in clinical practice. The test-retest reliability on the Infant Scales is low under
one year of age (.28-.48), but highly reliable from the second year onwards
(.82) (Huntley, 1996). This indicates some difficulties with the Infant Scales.
In addition, for professionals working with significantly delayed children, the
inability to convert raw scores into a meaningful score if the child’s performance
is more than two standard deviations below the norm limits the use of the scales
in tracking the developmental progress of such children (personal experience
and verbal communication with Laughton, 2010). The poor transition from the
Infant Scales into the Extended Scales for older children is another weakness
(Laughton et al., 2010b). This problem has been identified by the Association
for Research in Infant and Child Development (ARICD), which is responsible
for monitoring the quality of administration of the GMDS. The ARICD is
undertaking a revision of the GMDS which will address the poor correlations
between the Infant and the Extended Scales (personal communication with
Elizabeth Julyan, 16 June 2010).

South African research on the GMDS Infant Scales

Most of the South African research on the GMDS has focused on the Extended
Scales (for example, Allan, 1988; 1992; Bhamjee, 1991; Heimes, 1983; Luiz et
al., 2006; Luiz et al., 2001; Mothule, 1990; Sweeney, 1994; Tukulu, 1996). To
date, reliability and validity studies have not been conducted in South Africa
on the 1996 revision of the Infant Scales, although preliminary studies of face
and construct validity have been conducted on the Extended Scales (Barnard,
2003; Kotras, 2003; Luiz, 1994; Luiz et al., 2006; Luiz et al., 2001). Given the
difficulty related to the use of appropriate assessment tools with South Africa’s
culturally diverse population, and since the British norms are currently used as
an evaluation standard for the performance of South African infants, we report
here on studies that attempted to determine the appropriateness of the Infant
Scales for South African infants.

Amod, Cockcroft and Soellaart (2007) compared the performance of 40 black
infants between 13 and 16 months, residing in Johannesburg, to the normative
sample of the Infant Scales. Although the groups were not demographically
identical, an attempt was made to control for extraneous variables which could
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influence the results — namely, age, developmental normality and urban or rural
residence — by holding them constant in the analyses, while the variables gender
and socio-economic status were controlled for by including them in the research
design. The South African infants performed significantly better on the Eye-Hand
Coordination and Performance Scales, but significantly poorer on the Personal-
Social Scale relative to the normative sample, suggesting differences between the
developmental rate of the British and South African infants, with each culture
appearing to support a distinct aspect of development. A tentative explanation
for the better performance of the local infants is the concept of African infant
precocity, first advanced by Falade (1955), who found that Senegalese infants
assessed on the Gesell Developmental Screening Inventory were significantly
more advanced in areas of fine motor development, eye-hand coordination,
problem-solving and object permanence than matched Caucasian American
infants. Similar results were obtained with Ugandan infants (Gerber, 1958),
Nigerian infants (Freedman, 1974) and African South African infants (Lynn,
2009; Richter-Strydom & Griesel, 1984).

The other main finding from the Amod et al. (2007) study was that the British
sample performed significantly better than the local sample on the Personal-
Social Scale. Since this scale may be influenced by socio-cultural and/or emotional
differences (Griffiths, 1984), this difference could be related to varied child-rearing
practices across the two cultural groups. Furthermore, the Personal-Social Scale
is one of the least cognitive scales of the GMDS, and requires more input from
primary caregivers than the other scales because it measures self-help behaviours
typically seen at home, as well as social behaviour that develops through early
adult—child interactions (McLean, McCormick & Baird, 1991). Aldridge Smith,
Bidder, Gardner and Gray (1980) also found that the Personal-Social Scale of the
1970 version of the GMDS was more sensitive to use by different assessors when
evaluating the development of infants from 6 months to 7.25 years, suggesting
that results obtained from this scale should be interpreted with caution.

Some previously reported findings do not concur with those of Amod et
al. (2007). For example, an investigation of the GMDS profiles of HIV-positive
black South African infants found that their mean performance on the Personal-
Social Scale was above average (Kotras, 2001). However, there was considerable
variability among the infants’ scores, with some infants performing extremely
well and others performing well below the average range. Kotras suggested
that infants raised in low socio-economic environments are sometimes left
with little or no supervision, and hence become more independent at personal-
social tasks such as dressing and undressing, holding a cup or using a spoon.
The Personal-Social Scale from the Extended Scales shows the lowest correlation
with the GQ, which may be indicative of that scale’s cultural bias and of the
possibility that it may be measuring attributes different from the other scales
(Luiz et al., 2001). Whether this holds for infants as well needs to be determined,
but this may be one of the reasons for the difference obtained on this scale by
Amod et al. (2007).

In general, the results of Amod et al.’s (2007) study confirmed those of other
local studies (Kotras, 2001; Luiz, 1988a; 1988b; 1988c; 1994; Luiz et al., 2001)
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that have shown the GMDS (for both infants and children) to be measuring
a construct that is consistent across cultures. However, there were also some
differences in performance between the South African sample and the norm group
that could be attributed to cultural bias in the Infant Scales. Consequently, an
examination of item bias or score comparability with a larger sample is necessary
to determine whether members of different cultural groups demonstrate specific
patterns of responses (Owen, 1991).

A major factor that has been found to affect test performance is level of
education, both that of the testee and that of his or her parents (Kriegler & Skuy,
1996; Skuy, Schutte, Fridjhon & O’Carroll, 2001). This means that the use of
available internationally relevant tests in South Africa would be a viable option,
but only for educated and Westernised individuals, and that less literate, less
Westernised and less educated groups may require the development of new and
culturally appropriate measures (Nell, 1997). In this regard, Cockcroft, Amod
and Soellaart (2008) compared the performance of infants with educated,
professionally employed and less educated, nonprofessional mothers on the
Infant Scales. The sample consisted of 40 black South African infants aged
between 13 and 16 months (21 boys and 19 girls) residing in Johannesburg.
The distinction between infants with highly educated, professional mothers
and those with less educated, nonprofessional mothers was based on level of
education and occupation of the infant’s mother. Fifty per cent of the mothers
had some tertiary education and were employed in professional occupations. Of
the remainder, 27.5 per cent had received 12 years of formal education, while
20 per cent had completed 10 years of formal education and 2.5 per cent of the
mothers had 7 years or less of formal education. None of the latter three groups
of mothers were employed in professional occupations. The infants with highly
educated, professional mothers performed significantly better than infants with
less highly educated, nonprofessional mothers on the GQ and the Locomotor
Scale. Allan (1988; 1992) found significant differences between high and low
socio-economic English and Afrikaans groups on the GQ and the Hearing and
Speech, Eye-Hand Coordination, Practical Reasoning and Performance Scales,
although his sample consisted of 5-year-old children. The discrepancy in the
ages of the samples in the Allan (1988; 1992) and Cockcroft et al. (2008) studies
may partly account for the variation in scales of the GMDS in which differences
were found. The effects of maternal level of education and, by association, socio-
economic status may become more marked as the child develops, accounting for
the more pervasive differences found by Allan.

While home environment plays an important role in the cognitive and
academic outcome of high-risk infants, findings are inconsistent with regard
to its influence on motor skills (Sommerfelt, Ellertsen & Markestad, 1995). The
development of gross motor skills appears to be differentially influenced by the
home environment, with infants from lower socio-economic groups performing
significantly more poorly than their wealthier counterparts (Goyen & Lui, 2002).
This may subsequently impact on their general intellectual functioning, as motor
development during these formative years provides a foundation for subsequent
development and optimises occupational performance in the areas of self-care,
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learning, recreation and play. Further evidence for the close connection between
gross motor functioning and intellectual and social development is revealed
by the findings of Luiz et al. (2006). Within their sample of 180 4-7-year-old
South African children, the more discrete cognitive, motor and personal-social
functions tapped by the GMDS were not clearly delineated when subjected to
a factor analysis. With the exception of the Performance Scale, all of the scales
seemed to tap complex skills or more than one construct, and aspects of the
constructs tapped appeared to differ for the various age groups in the study.
These findings would support the proposal that the differences found between
the infants on the GMDS may become more pronounced and/or widespread
with age, and/or that the Infant Scales may overestimate performance in the first
year of life. The latter reflects the instability of development in the very young
child, and is common to all developmental measures used on infants under one
year old.

Further support for this proposal comes from Laughton et al.’s (2010a)
longitudinal study of the developmental outcomes of Xhosa-speaking infants
from low socio-economic backgrounds. The infants were assessed on the Infant
Scales at 10-12 months and again at 20-22 months. Their performance was in
the average range at the first assessment and decreased significantly to below
age-appropriate levels by the second assessment. The decline in performance was
unexpected, and is incongruous with the British norms which do not show such
a decline. Possible reasons for this may include the instability of the GMDS in the
first year of life, the use of a cohort from only low socio-economic circumstances,
and cultural bias in the GMDS. The Hearing and Language Scale was the most
affected, showing a decrease of more than one standard deviation. Since language
development has been shown to be related to maternal education and socio-
economic status (Magnuson, Sexton, Davis-Kean & Huston, 2009), the GMDS may
be more discerning when testing language development as the child develops.
For example, at 11 months a child is only expected to use 3 words meaningfully,
identify 2 objects and try to sing, whereas at 21 months, the child is expected to use
20 words meaningfully, identify 7 objects and use word combinations. Decreases
in performance were found on all of the other scales with the exception of the
Locomotor Scale, suggesting that the Infant Scales may overestimate performance
in the first year. This is due to the volatility in development in the first year of
life, and indicates that it is critical to reassess the child after the first year in order
to accurately predict functioning of children from disadvantaged circumstances.

The Infant Scales have also been used locally to assess the developmental
ability of children with a range of neurodevelopmental disorders. Of these, HIV
encephalopathy is currently the most common cause of developmental delay in
South African children, with a prevalence of 2.5 per cent in children 12 years and
younger. Laughton et al. (2009) compared the developmental outcome on the
Infant Scales of four groups of children aged between 10 and 15 months. Group 1
comprised HIV-unexposed, uninfected children; Group 2 had HIV-exposed,
uninfected children; Group 3 had HIV-infected children who were receiving
antiretroviral treatment (ART) initiated before 12 weeks of age; and Group 4
consisted of HIV-infected children with ART deferred until immunological or
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clinical criteria could be determined. As shown in Figure 12.1, Group 4 showed
a significant delay in development compared to the other groups, indicating the
negative impact of delaying ART.

Figure 12.1 Developmental outcome in deferred treatment, early
treatment, exposed and unexposed infants
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Source: Laughton et al. (2009), reproduced with permission.

Laughton et al. (2010a) also studied 37 HIV-affected children on ART treatment
and 41 controls from the same community. The children were followed up over
a period of 30 months and tested four times (at approximately 10-, 21-, 31- and
42-week intervals) using both the Infant and Extended Scales. It was found that the
HIV-affected group’s locomotor development was initially impaired, but improved
to average levels at 42 months. In contrast, performance on the Personal-Social
Scale deteriorated significantly in the HIV-affected children. Of significance is that
there was a steady decline in the performance of both the HIV-affected children
and the control group, again suggesting that the Infant Scales should be used with
caution when predicting later developmental outcomes in local populations.

The Extended Scales

The Extended Scales for children aged 2-8 years differ in structure from the
Infant Scales by the addition of the Practical Reasoning Scale, which appraises
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the child’s arithmetical insight and problem-solving skills. The interpretation of
the raw score in the 2006 revision of the Extended Scales is norm-based and is not
represented as a coefficient, as it was in the first version of the test. The manual
allows for scores to be presented as an age equivalent, z-score or percentile.

Prior to the revision of the Extended Scales, systematic research was conducted
into the psychometric properties of the scales. It was found that they all tap the
same underlying construct — namely, general intelligence, which appeared to be
consistent across cultures (Luiz et al., 2001). The research was then extended to
determine the construct validity of the items within each scale across three age
groups — namely, 5, 6 and 7 years. The results showed that many of the scales
tapped more than one construct, and some overlapped. Further, there was also
evidence of a cultural bias in the Personal-Social Scale. Magongoa and Venter
(2003) used the original version of the GMDS extended scales to examine
potential developmental differences between rural black children with well-
controlled clonic-tonic epilepsy and typically developing controls. Unsurprisingly,
the children with epilepsy performed significantly lower than the controls.
Interestingly, the controls obtained quotients between 113 and 120 on all but
the Eye and Hand Coordination and Performance Scales. This better-than-average
performance suggests that the developmental acceleration found by Flynn and
Weiss (2007) and Lynn (2009) is also present in developing communities, and
supported the need for restandardisation of the Extended Scales.

The research of Barnard (2003) was intrinsic to the restandardisation of
the Extended Scales. It focused on the Practical Reasoning Scale and aimed to
generate new items by means of a focus group, a facet analysis to investigate the
comprehensiveness of the scale, and testing of the items. Three criteria were used
for assessment of the items: negative responses to the items in a survey sent to
GMDS users, an assessment of the items’ reliability, and the difficulty of items. If
there was a difference in passing the item by different cultural groups or genders,
the item was rejected. Although the intention was to standardise the Extended
Scales in Britain, the acceptability of the GMDS for use with white South African
children was also emphasised because of previous research demonstrating their
similarity to the British children (Barnard, 2003).

The normative sample for the Extended Scales consisted of 1 026 children
from the UK. They ranged from 3 to 8 years and were evenly distributed across
the ages and genders. Most (86 per cent) of the children were from an urban area
and belonged to a middle or higher socio-economic group (upper, 32 per cent;
middle, 44 per cent; lower, 24 per cent). The children were chosen on the basis
of having English as a first language and generally normal development (Luiz,
Barnard et al., 2004). Thus, as with the Infant Scales, there is possibly a bias
towards a higher-functioning group of children.

The statistical basis for the restandardisation of the Extended Scales is
described in the manual (Luiz, Faragher et al., 2006). The reliability of the scales
was computed using the Cronbach alpha coefficient. The SEM was found to be
very difficult to calculate and it was converted into a confidence range instead.

Once the Extended Scales had been restandardised, extensive research was
undertaken to determine the validity of the constructs in each scale. In terms of
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local research, Kotras (2003) focused on the validation of the Language Scale. A
construct analysis led to the identification of six constructs in this scale: receptive
language, basic concepts/conceptualisation, knowledge, memory, reasoning and
expressive language. The constructs were found to be equivalent across socio-
economic groups and genders for English-speaking children. Knoesen (2005)
demonstrated that the Locomotor Scale is made up of seven basic constructs —
namely, balance, gross body coordination, visual motor coordination, rhythm,
power and strength, agility and flexibility, and depth perception. She expressed
concern about the under-representation of some other facets related to locomotor
ability, such as speed of movement. Moosajee (2007) explored the construct
validity of the Personal-Social Scale and also found that the tasks in the scale were
multidimensional, comprising six main constructs (dressing, personal hygiene,
feeding, cooperation, self-knowledge and sociability). These constructs were
equivalent for all socio-economic groups and both genders. Although the facets
in this scale covered an adequate range of items, certain important life skills were
not addressed, such as personal safety and security. Povey (2008), on investigating
the Eye-Hand Coordination Scale, found that each item in the scale had more
than one underlying construct, but that there were underlying constructs that
were common to all the items — namely, fine motor coordination, visual-motor
integration and spatial orientation. Concern was expressed about the limited
variety of skills tested in the Eye-Hand Coordination Scale for the older age group,
and recommendations were made that more items be added to test a wider range
of abilities. In order to assess the construct validity of the entire Extended Scales
(first edition), Luiz et al. (Luiz, Foxcroft & Tukulu, 2004) investigated whether
they correlated with performance on the Denver Developmental Screening Test
IT for 60 Xhosa-speaking children aged between 3 and 6 years. While there was a
significant correlation between the measures, the Denver had more items which
were culturally biased, and a much higher percentage of children were found to
be developmentally delayed on the Denver than on the GMDS. (See Appendix 1
for further discussion of current research on South African use of the GMDS.)
In addition to construct validation studies, there has been interest in
comparing the performance of South African children to that of the GMDS
normative sample. Van Rooyen (2005) conducted the first such study on 129
children aged 4, 5, 6 and 7 years, across socio-economic and racial groups.
He found that the South African children performed significantly better than
the normative group on the Locomotor and Personal-Social Scales, while the
British children performed significantly better on the more academic Language
and Practical Reasoning Scales. The groups’ performance was comparable on
the Hand-Eye Coordination Scale, and too variable to be interpreted on the
Performance Scale. Van Heerden (2007) conducted a similar study in which
the performance of 31 black and white South African children, aged between
5 years and 6 years 11 months, was compared to the Extended Scale norms. The
comparison groups were matched in terms of age, gender and socio-economic
status. The local children performed significantly more poorly on the Language,
Hand-Eye Coordination and Practical Reasoning Scales, while there were no
significant differences between the groups on the Locomotor, Personal-Social



The Griffiths Mental Developmental Scales: their relevance for South Africa 179

and Performance Scales. Kheswa (2009) studied 20 Xhosa-speaking children
aged between 3 and 8 years from a low socio-economic environment. The
children were grouped according to age and whether they performed below,
equivalent to, or above their chronological age on the Extended Scales. There
was a trend towards strengths on the Locomotor and Personal-Social Scales, but
underachievement on all the other scales. Kheswa (2009) also found that the
South African children tended to underperform compared to the British norms
on the more academic scales, suggesting a need for caution when using the scales
with local populations. Further, there was a progressive deterioration in the
scores as the children developed, which has also been observed in longitudinal
studies using the Infant Scales and in other developing countries (Laughton
et al., 2010b; Reyes et al., 2010). Unfortunately, Kheswa’s (2009) sample was
small, and repetition with a bigger sample is warranted to verify their findings.
Although exploratory in nature, these differences suggest that the development
of local children may be impeded by poor environmental circumstances, such as
lack of stimulation and poor nutrition, and that there is a need for appropriate
developmental interventions for South African children.

The predictive validity of the Extended Scales was explored by Knoesen
(2003), who assessed 93 black, coloured, white and Indian South African
preschool children and reviewed their school performance at the end of
Grade 1. She found a significant relationship between the Language, Hand-
Eye Coordination, Performance and Practical Reasoning Scales and the GQ
and academic achievement in Literacy, Numeracy and Life Orientation. The
Locomotor and Personal-Social Scales, which are the least intellectual of the six
scales, were not significantly related to these academic areas. Limited support
exists for idea that there is a relationship between motor skills and academic
ability generally (Tramonta, Hooper & Selzer, 1988), while the Personal-Social
Scale of the Extended Scales predominantly taps self-help behaviours which are
different to the personal-social skills required in the early grades of schooling,
the latter being related to the ability of the child to work cooperatively and
sustain attention. In general, this study provided supportive evidence for the
predictive value of the Extended Scales in identifying children at risk prior to
entering formal education.

The possible influence of gender on the Extended Scales was explored by
Jakins (2009), who compared the performance of preschool black, coloured and
white girls (N = 32) and boys (N = 32) aged between five years and six years
11 months. The groups were matched for socio-economic status and ethnic
group, and all had English as their home language. No significant differences
were found between the genders, suggesting that the items in the Extended
Scales have been appropriately selected to allow equal opportunities for girls and
boys to perform.

Like the Infant Scales, the Extended Scales have also been used locally to
assess the developmental ability of children with a range of neurodevelopmental
disorders. Of these, Foetal Alcohol Spectrum Disorder is a major public health
problem, with the highest prevalence rates reported in Wellington in the Western
Cape (Viljoen et al., 2005). Adnams, Kodituwakku, Hay, Molteno, Viljoen
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and May (2001) compared the neurocognitive profiles on the Extended Scales
of 34 Grade 1 children with Foetal Alcohol Syndrome (FAS) and 34 typically
developing controls. The FAS children performed significantly more poorly than
the controls on higher-order cognitive abilities, as assessed by the Speech and
Hearing, Performance, Practical Reasoning and Eye-Hand Coordination Scales.
There was a marginal effect on the Personal-Social Scale, which was relatively
independent of the other cognitive competencies, suggesting that there is far less
difference in adaptive functioning between the groups than on the other higher-
order cognitive scales. This provides supportive evidence that FAS children
experience difficulty with tasks involving sustained attention, fine motor
coordination, problem-solving and verbal reasoning (Conry, 1990; Mattson &
Riley, 1998), although studies of language function in such populations have
produced inconsistent results. It also suggests that the GMDS - Extended Revised
(GMDS-ER) is sensitive to discriminating these abilities in such a population, and
may be useful in creating a developmental profile of functioning for children
with FAS.

On the basis of the studies reported here, it has been recommended by
many researchers that the GMDS be restandardised for South African children,
which seems logical given the ever-increasing differences in standard of living
between various sectors of South African society (Appel, 2011). However, this is
a complicated issue as it raises questions regarding whether restandardising the
GMDS implies that the mean should be dropped so that local children appear to
be developing normally, when the South African norm may be far lower than the
global norm, or whether a ‘gold standard’ should be maintained which clearly
demonstrates the influence of poverty, malnutrition and a deteriorating level of
education on local children. In addition, the need for developmental screening
in South Africa has been widely debated, with substantial support from local
researchers and practitioners (Povey, 2008; Van Heerden, 2007; Van Rooyen,
2005). The main arguments against screening are that there is a lack of resources
to deal with the numbers of children with developmental delay, and that the
identification of more children with difficulties, some of which are likely to be
false positives, would further overload the system.

Conclusion

Of the 135 million infants born annually throughout the world, more than 90 per
cent live in low-income or developing countries (Population Reference Bureau,
2010). Despite this, only a small percentage of published research addresses
children who come from such backgrounds (Tomlinson, 2003). Tomlinson
cautions that the typical infant lives in an environment that is very different
from that inhabited by the typical child development researcher. It is important,
therefore, that the different circumstances of infants be considered, particularly
in the case of developmental assessment, since social factors such as parental
education level and socio-economic status are among the strongest predictors of
poor neurodevelopmental outcome in infants. However, the recommendation
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that the GMDS be restandardised in South Africa because of the poor performance
of local children should be considered carefully, as there is a risk of producing a
downgraded measure which will fail to identify the impact of poverty and poor
socio-economic conditions on the development of our children.

Note

1 Theuse of the GMDS is controlled by ARICD, a registered charity administered by a group
of paediatricians and child psychologists interested in increasing the understanding
of early child development and thereby improving the welfare of children with
disabilities. They are responsible for monitoring the quality of administration of the
GMDS, by ensuring that users are suitably qualified and understand the psychological
and developmental principles that underpin child development. In the past, the use of
the GMDS was limited to psychologists with the minimum qualification of a Master’s
degree, or medical practitioners working in the field of child development. Recently
this has been extended to allied medical practitioners such as occupational, speech and
physiotherapists. All users are obliged to attend an intensive training course covering
both the theoretical and practical aspects of administration of the GMDS.
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Appendix 1

Current research: use of the GMDS with South African infants and

young children

A study is in progress using the GMDS to test the efficacy of a UK-developed
group psychotherapy programme for mother-baby dyads (Baradon, 2010). The
programme aims to intervene in mother-baby dyads with disrupted attachment
patterns and has been piloted by Dr Katherine Bain, a researcher from the
University of the Witwatersrand, in collaboration with a Johannesburg non-
governmental organisation, Ububele, and the Anna Freud Centre in London.
In the pilot study, in which groups were run in Johannesburg shelters for
mothers and their infants (personal communication, Bain, 2011), the GMDS
was used to measure the overall development of the infants, who ranged in
age from nine days to three years. The results revealed significant correlations
between the GMDS Personal-Social Scale and measures of child responsiveness
and how much the child involves the mother in their play (using the Emotional
Availability Scales) (Biringen, Robinson & Emde, 1998). This provides further
evidence for the cross-cultural applicability of the GMDS.



Neuropsychological assessment in
South Africa

M. Lucas

What neuropsychologists do best is describe behaviour — as it was in the
past, as it is now, and as the individual is likely to behave in the future.
(Nell, 2000, p.104)

This chapter is devoted to the current position of neuropsychological assessment
in the South African context. With this in mind, a short overview defining the
field and the profession is presented, followed by a review of neuropsychological
assessment. A discussion follows of the major issues facing neuropsychological
assessment in the South African context, including test adaptation. A brief
discussion of the way forward concludes the chapter.

Defining neuropsychology

The term ‘neuropsychology’ may have its origins in the 16th century (Boeglin
& Thomas, 1996), but general consensus is that the first modern use of the term
can be attributed to William Osler in 1931 and later Donald Hebb in 1949 (Kolb
& Whishaw, 1996). Neuropsychology is frequently defined as the relationship
between brain functioning and behaviour, but with the collapse of Cartesian
dualism, this focus has been expanded to include the study of the mind
(Wilkinson, 2004). With the mind today seen as the output of the brain’s neuronal
connectivity (Le Doux, 2002), it is therefore available for objective consideration
as well. Although open to debate, modern neuropsychology thus encompasses
not only the understanding and interpretation of structural/functional brain
systems, particularly in neuropathology, but includes broader understandings
such as the effect of psychotherapy on brain functioning (Gabbard, 2000; 2006),
the neurobiology of personality (Bergvall, Nilsson & Hansen, 2003; Blair, 2003),
and the neurobiology of sense of self (Solms, 20006).

There have been two dominant traditions in neuropsychology: a syndrome-
based clinical approach and a cognitive neuroscientific approach. Clinical
neuropsychology as understood today was first practised in the late 19th century
with the cortical localisation of function by Dax, Broca, Wernicke and Charcot
(Solms, 2008; Zillmer, Spiers & Culbertson, 2008). It is dependent upon a clinico-
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anatomical analysis, using the medical model as its theoretical basis. Cognitive
neuropsychology, first named in the late 1970s (Gazzaniga, Ivry & Mangun,
2009), grew out of cognitive psychology and neuroscience and assumes that
mental activities operate in terms of specialised subsystems or modules that
can be separated out (dissociated) from each other (Gazzaniga et al., 2009;
Sternberg, 2009). It maintains close links to information processing and artificial
intelligence (Reed, 2010).

Both approaches are complementary, using basic experimental methods
and quantitative analysis, augmented by case studies when appropriate. Each
adds valuable information to the study of the brain and mind, and despite their
different starting positions, they appear to be currently moving towards a more
unified model.

Neuropsychology in clinical practice

Clinical neuropsychologists are concerned with assessment, diagnosis, manage-
ment and rehabilitation of not only cognitive impairment but the emotional and
behavioural consequences of the causal illness and injury, which is optimally
assessed within the framework of a person’s social and cultural background (Nell,
2000; Zillmer et al., 2008). Such impairment may be temporary or permanent,
but is always measurable by either subjective complaint (for example, ‘I am
forgetful’) or objective measures (such as psychometric test results, neurological
assessment, psychiatric diagnosis, neuro-imaging investigations, etc.). As with
clinical psychology, the discipline sets out to understand, prevent and relieve
psychologically based distress or dysfunction, but specifically within a population
that has measurable central nervous system impairment.

In first world countries, neuropsychology became a clinical speciality within
psychology from the 1970s onward, although training was not formally introduced
until later (Lezak, Howieson & Loring, 2004; Milberg & Hebben, 2006). In South
Africa, interest in neuropsychology was formalised in 1953 with the instigation of
a Division of Neuropsychology at the National Institute for Personnel Research.
Later, in 1985, the South African Clinical Neuropsychological Association (SACNA)
was inaugurated at the Third National Neuropsychology Conference. In the same
year negotiations were initiated with the Professional Board for Psychology for
a clinical neuropsychology registration (Watts, 2008). Official recognition of
neuropsychology as a speciality was only promulgated by parliamentary process
in 2011, after a new professional registration category was proposed and adopted
by the Health Professions Council of South Africa (HPCSA).

Neuropsychological assessment is a core component of the discipline (Darby
& Walsh, 2005; Lezak et al., 2004; Strauss, Sherman & Spreen, 2006) and must
take place through use of triangulation utilising, firstly, personal narratives,
collateral information, medical records and investigations such as neuro-
imaging; secondly, the extensive knowledge on the part of the psychologist
of mind/brain issues, neuro-anatomy, pathology and physiology; and thirdly,
psychometric assessment, which includes the careful administration, scoring and
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interpretation of appropriate measures of cognitive, emotional and behavioural
functioning. Thus, assessment marries changes in structure and subsequent
changes in function (although research suggests that the directional reverse is
also possible) (Cappas, Andres-Hyman & Davidson, 200S).

Psychometric measurement provides a formidable basis for neuropsychology,
adding to the information gained through interviews rather than the other way
around (Nell, 2000). Two main approaches to the psychometric assessment are
used internationally: the standard battery approach and the process, or flexible,
approach driven by hypothesis testing. Both approaches have strengths and
limitations and typically a combination is used, which arguably could be called
a third approach, whereby standardised tests are selectively chosen to evaluate
the hypothesised areas of impairment (Zillmer et al., 2008).

Design of neuropsychological tests was originally aimed at the assessment of
focal neurological injuries, reflecting the origins of neuropsychological knowledge
(Marshall & Gurd, 2003, p.4). Careful observations of patients with focal injuries
were the mainstay of the 20th-century Russian psychologist, Alexander Luria,
often referred to as the father of modern neuropsychology (Goldberg, 2009), and
clinicians such as Edith Kaplan and Norman Geschwind in the West (Milberg
& Hebben, 2006). Through such observations the ‘equipotential’ hypotheses of
brain function gave way to a ‘hierarchical’ approach in which different levels
of functioning were observed in and localisable to specific brain structures
(Milberg & Hebben, 2006). In the latter half of the 20th century there was a
shift in the presentation of neuropsychological problems from focal injuries to
diffuse injuries, typically secondary to traumatic brain injury from motor vehicle
accidents and similar high-velocity events (Loring, 2006), a change also seen
in South Africa (Nell, 2000), so that increasingly neuropsychologists in private
practice are required to assess the impact of diffuse injuries (Nell, 2000).

Many excellent books have been written about neuropsychological
assessment. In South Africa, Muriel Lezak’s Neuropsychological Assessment (1995;
Lezak et al., 2004) has always been favoured, as has Strauss and Spreen’s A
Compendium of Neuropsychological Tests: Administration, Norms and Commentary
(1998; Strauss et al., 2006), although many other useful books exist. Generally,
these textbooks list tests by functional domain (that is, attention, memory, etc.)
rather than structures of brain. An exception to this is the idea of ‘frontal lobe
tests’, a precursor label to that of executive functioning which has been developed
in recent years to capture the generalised higher cognitive dysfunction often
sustained after acquired brain injury. Halstead’s Category Test of 1943 (Choca,
Laatsch, Wetzel & Agresti, 1997) and the Wisconsin Card Sorting Test (Berg,
1948) are examples of such tests. Detailing specific tests for specific disorders
is rare, although domains of impairment in disorders can be found (see Lezak,
1995; Lezak et al., 2004; Ogden, 2005).

It is not the aim of this chapter to reiterate what has already been written,
and the reader is urged to refer to these texts for further information about
neuropsychological assessment. In particular, Victor Nell’s (2000) Cross-
cultural Neuropsychological Assessment: Theory and Practice made a long overdue
contribution to assessment in South Africa (Verster, 2001), and Stuart Anderson’s



Neuropsychological assessment in South Africa 189

(2001) paper entitled ‘On the importance of collecting local neuropsychological
normative data’ gives a comprehensive overview of the approaches to
neuropsychological assessment.

The current status of neuropsychological
assessment in South Africa

South African neuropsychologists have tended to focus on the assessment
process, with less attention being devoted to rehabilitation, for a number of
practical reasons including limited funding by managed health care for such
longer-term interventions, few trained neuropsychologists and difficulty in
sustaining sufficient rehabilitative facilities (Watts, 2008). In private practice it
would appear that some neuropsychologists devote much of their time to medico-
legal assessment (Watts, 2008). Psychometric testing forms the basis of most
neuropsychological evaluations, in the form of either pencil-and-paper tasks
or computerised versions of these tasks. Frequently, internationally developed
tests and the standardised norms supplied by test manufacturers are used in the
assessments, though this practice has limitations that will be discussed later.
According to Foxcroft, Paterson, Le Roux and Herbst (2004), who reported
on psychological assessment in South Africa, approximately 10 per cent of
psychologists use tests frequently to conduct neuropsychological assessment,
and another 24 per cent use them less frequently. These tests are currently used
primarily by clinical psychologists, but psychologists from all registered categories
may use them to identify neuropsychological markers. The Bender Visual Motor
Gestalt Test is the only ‘meuropsychological’ test featured in the top 20 most
commonly used psychometric tests in South Africa (Foxcroft et al., 2004).

Challenges of psychometric assessment in
South Africa

The challenges facing the neuropsychologist working in South Africa, adeveloping
nation, are demanding. He or she needs to objectively assess the day-to-day
functioning or dysfunctioning of a heterogeneous society, a problem currently
facing many nations (Pedraza & Mungas, 2008). In South Africa, however, the
greatest challenge is the complexity and diversity of the country’s population,
with 11 official languages, varying degrees of quality in its education, wide
discrepancies in socio-economic status, differing cultures and rapidly occurring
acculturation (Foxcroft et al., 2004; Jansen & Greenop, 2008; Jinabhai et al.,
2004; Thomas, 2010; Watts, 2008), all against a historical backdrop of previous
political and socio-economic inequality (Claassen, 1997).

As might be expected, given the complexity of the issue, there is no universal
test battery that can accommodate such differences (Jinabhai et al., 2004). A
considerable body of research has accumulated which shows that virtually
no test of cognitive ability is culture-fair, and that both between and within
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cultures there are wide differences in test ability (Jinabhai et al., 2004; Nell,
2000; Shuttleworth-Edwards, Kemp, Rust, Muirhead, Hartman & Radloff, 2004).
Standardised norms for one community cannot automatically be applied to
another, nor can norms for one language group be applied to another group even
though both groups are ethnically similar (Jinabhai et al., 2004; Shuttleworth-
Edwards, Kemp et al., 2004; Skuy, Schutte, Fridjhon & O’Carroll, 2001), a finding
that extends to other African countries (see, for example, Amponsah, 2000).

With minor exceptions (Shuttleworth-Edwards, Donnelly, Reid & Radloff,
2004; Skuy, Taylor, O’Carroll, Fridjhon & Rosenthal, 2000), the dominant
theme when comparing South African scores to imported normative data is
that locally produced norms continue to reflect scores that are lower than the
original standardised scores (Anderson, 2001; Bethlehem, De Picciotto & Watt,
2003; Jinabhai et al., 2004; Knoetze, Bass & Steele, 2005; Skuy et al., 2001). The
measure of such differences extends predominantly within two South African
cultures, with, as a general rule, lower scores for black South Africans, when
compared with their white counterparts (Jinabhai et al., 2004; Skuy et al., 2001).

For example, Skuy and colleagues (2000) administered, inter alia, the
Wechsler Intelligence Scale for Children — Revised (WISC-R) to black and
white South African children with learning problems and found that the black
children performed significantly worse than the white children on the WISC-R
battery, but not on the Kaufman Assessment Battery for Children.! Similarly,
Jinabhai and colleagues (2004) adapted four tests (Raven’s Coloured Progressive
Matrices, Auditory Verbal Learning Test, Symbol Digit Modalities Test and
a Group Mathematics Test) and administered them to 806 isiZulu-speaking
rural primary school children in order to produce norms for this group. The
scores they obtained were lower than the norms presented in test manuals. The
researchers offered several reasons for this difference, emphasising educational
deprivation rather than ethnic differences, as well as socio-economic factors
such as unemployment and migration. Skuy et al. (2001) further administered a
battery of regularly used neuropsychological tests to South African urban high
school children (from Soweto, Johannesburg) and found that the scores of the
school children were consistently significantly lower than the North American
norms. The researchers attributed this discrepancy to educational status and
cultural and socio-economic differences.

This is the typical pattern seen not only in the test performance of children
from historically disadvantaged schools but in students from similarly
disadvantaged universities (Grieve & Viljoen, 2000). When comparing students
from a previously ‘black’ university in South Africa on the Austin Maze Test
to international norms to scores from non-historically disadvantaged students,
the former group ‘required a greater number of trials to criterion and made
more errors than subjects in other studies’ (Grieve & Viljoen, 2000, p.16).
These students also made more errors on the Halstead-Reitan Category Test and
obtained a lower mean score on the Raven'’s Standard Progressive Matrices than
the non-disadvantaged students. Quality of education was considered a primary
explanation for these differences, an issue that is repeatedly mentioned in recent
research papers (for example, Jinahbai et al., 2004; Skuy et al., 2001).
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Currently, comprehensive sets of local norms for a broad battery of
neuropsychological tests do not exist (Thomas, 2010). However, there is ongoing
work by academics with an interest in neuropsychology to bridge this gap, and
momentum is gathering to adapt test materials for the South African populations.
An overview of this research is presented in the next section.?

Approaches to test adaptation

In Annexure 12 of the ethical code of the HPCSA (2006), it is acknowledged that
cultural diversity has a multifaceted impact upon assessment instruments. The
test user is required to know the limitations of test outcomes used for diagnostic
purposes in populations for which the test was not originally standardised. That
it might be necessary to adapt the administration, scoring or interpretation of
test results is also acknowledged. Unfortunately, few guidelines exist for such
adjustments (Van Widenfelt, Treffers, De Beurs, Siebelink & Koudijs, 2005).
Changing or administering any psychological test in a manner different from
the developer’s intentions alters the reliability and validity of the test (Dalen,
Jellestad & Kamaloodien, 2007; Nell, 2000) and has ethical implications (see
Dalen et al., 2007 for further comments on the ethical considerations of altering
a standardised test).

The above notwithstanding, a variety of approaches have been used in South
Africa in an attempt to overcome the issue of using Western-developed test
materials in a multicultural, developing society, including developing norms
for local populations without changing the test content (Shuttleworth-Edwards,
Kemp et al., 2004; Skuy et al., 2001), adapting test content for local populations
and then developing local norms (Ferrett, Dowling, Conradie, Carey & Thomas,
2010a; 2010b; Jinabhai et al., 2004), or developing new tests (Thomas, 2010).
The first and second approaches are obviously less expensive than the third
approach.

Development of local norms

The most prominent standardisation process undertaken in the last ten years
was that of Claassen, Krynauw, Paterson and Mathe (2001), and involved
standardisation of the Wechsler Adult Intelligence Scale — Third Edition (WAIS-III)
for English-speaking South Africans. Measures of intelligence are often included
under the umbrella of neuropsychological testing. However, the complexity and
scope of defining intelligence is beyond the scope of this chapter, and Jinabhai et
al. (2004) offer a more in-depth discussion concerning the measurement of the
intelligence quotient (IQ) in South Africa.

As mentioned earlier, the study by Skuy (Skuy et al., 2001) conducted at
urban secondary schools in Soweto, Johannesburg, produced norms for a
battery of regularly used neuropsychological tests (Rey Auditory Verbal Learning
Test, Stroop Test, Wisconsin Card Sorting Test, Bender Visual Motor Gestalt Test,
Rey Complex Figure, Trail Making Test, Spatial Memory Test and Draw-A-Person
Test). The researchers compared the learners’ scores to published norms, and
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found that it was necessary to provide alternative scores to these norms for
this group.

Shuttleworth-Edwards and her colleagues have made valuable contributions
to the South African arena. As mentioned above, they published WAIS-III norms
for Eastern Cape South Africans aged 19-30 years, with atleast Grade 12 education
(Shuttleworth-Edwards, Kemp et al.,, 2004). Furthermore, having originally
produced local norms for the Digit Symbol Test from the South African WAIS,
first published in 1995 (Shuttleworth-Jordan & Bode, 1995a; 1995b), she has
subsequently expanded upon these (Shuttleworth-Edwards, 2002; Shuttleworth-
Edwards, Donnelly et al., 2004) to produce updated local norms for the WAIS-III
Digit Symbol Test. Of interest in this work is the suggestion that this test may
be relatively culture-independent, in the South African context at least. Another
study from the Eastern Cape has produced norms for the Raven’s Coloured
Progressive Matrices for isiXhosa-speaking primary school learners (Knoetze et
al., 2005).

Most recently, symposiums were presented at the 2010 SACNA biennial
conference in Johannesburg addressing the issues of test development in the
South African cross-cultural arena, primarily by researchers from the Eastern and
Western Cape provinces. Normative data for unskilled workers who are isiXhosa-
speaking (the predominant indigenous language of both these provinces) were
supplied for a selection of neuropsychological tests (Trail Making Test, Stroop
Test, Tests of Malingering, and visual and verbal memory subtests of the Wechsler
Memory Scale) (Andrews, Fike & Wong, 2010). Provisional normative data were
provided for the Controlled Oral Word Association Test and the Boston Naming
Test for Afrikaans, English and isiXhosa speakers, stratified by years of completed
education (Ferrett et al., 2010a; 2010b). A summary of normative data for the
WAIS-IIT and Wechsler Intelligence Scale for Children — Revised Fourth Edition
(WISC-1V) was provided by Shuttleworth-Edwards and colleagues (Shuttleworth-
Edwards, Van der Merwe & Radloff, 2010).3

The abovementioned work presented at the SACNA 12th biennial conference
highlights some of the challenges faced when developing local norms.
Unfortunately, the original version of the Wechsler Memory Scale was used in the
standardising exercise; this scale is now outdated and not widely used, although
its strength is the brevity of the scale compared with later versions. This indicates
the difficulty in South Africa of keeping abreast with different test battery
versions. The cost alone of buying new tests is often prohibitive, for institutions
and private practitioners alike, and the investment of time and energy in
standardisation of each version is not practical. Moreover, the language grouping
selected by Shuttleworth-Edwards and colleagues is not comprehensive: isiXhosa
speakers are one of 11 different language groups (although admittedly one of
the larger language-differentiated population groups), and unskilled workers are
only part of the labour profile of the population (although again, a large part of
the population). At the very least, the use of simultaneous development of tests
in different languages would seem the preferred approach, but time constraints,
shortages of funding and lack of expertise to do this are major limitations in the
South African context (Bethlehem et al., 2003; Foxcroft et al., 2004).
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Adaptation of tests for local use (complementarity)

Adaptation of tests is probably the most frequently adopted approach among
neuropsychologists, but is not without substantial statistical challenges if the
subsequent results are to be valid and reliable (Ferrett et al., 2010a; 2010Db).
Various approaches to adaptation have been explored in research projects, such
as modification of tests either through item changes, replacing items with more
locally appropriate examples (Ferrett et al., 2010a; 2010b; Jinabhai et al., 2004);
translation, of the test itself or of the instructions to complete the test (Jinabhai
et al., 2004; Dalen et al.,, 2007; Knoetze et al., 2005; Shanahan, Anderson &
Mkhize, 2001); or omission of certain items (Jansen & Greenop, 2008). Tests
with a dominant verbal component usually need considerable adaptation
(Ferrett et al., 2010a; 2010b; Jansen & Greenop, 2008), and it is erroneous to
believe that tests considered measures of nonverbal function are not influenced
by language (Rosselli & Ardila, 2003; Shuttleworth, Kemp et al., 2004; Skuy et
al., 2001).

Producing local norms leads to the problem of producing innumerable sets
of norms that take into account a long list of confounding variables (see the
ethical guidelines of the HPCSA (2006)). The task of standardising every test
for every individual group is unrealistic in terms of time, expense and effort —
especially in the current context, where rapid acculturation and urbanisation are
taking place, implying that constant updating of locally produced norms would
be required. The validity of the results would also be short-lived (Shuttleworth-
Jordan, 1996). It makes better sense to utilise research efforts to establish trends
in differences, such as the research that has found differential patterns in test
scores across groups (Anderson, 2001; Jinabhai et al., 2004; Skuy et al., 2001),
which is frequently attributed to socio-cultural, socio-economic and quality-of-
education differences.

Developing new tests

Minimal development of local neuropsychological tests has taken place, probably
because of costs (although in the arena of organisational psychology more local
tests prevail). Government organisations such as the Human Sciences Research
Council (HSRC) have tackled test development on a commercial scale in the past,
but the work of the HSRC appears to have been redirected from test development
in recent years (Foxcroft & Davies, 2008; Foxcroft & Roodt, 2001), which has
seriously compromised this approach to adaptation. Locally devised tests also
lack international generalisability, and consequently very few local researchers
have attempted the task (Shuttleworth-Jordan, 1996; Van Wijk, 2010). There is
some suggestion that this is changing. Foxcroft and Davies (2008) mention that
international companies with South African representation are taking up the
challenge of validating tests for local use.

A variant on new test development is to assess cognitive functioning
indirectly by using developmental tasks. Levert and Jansen (2001) did this
when they applied Piagetian tasks of conservation and seriation instead of
neuropsychological tests to differentiate between historically disadvantaged
students with (and without) learning difficulties.
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Current important issues in South African neuropsychological
test development

It is evident that the most well-researched areas of impact upon test proficiency
are education, socio-economic status, language and culture (Levert & Jansen,
2001; Nell, 2000; Shuttleworth-Jordan, 1996; Skuy et al., 2001). These variables
are interrelated, and Shuttleworth-Jordan (1996) has used the term ‘socio-
culture’ to encompass them. Other issues such as practice trials, computer skills,
translators and test comprehension have also been mentioned (Nell, 2000).
Some of these factors are explored below.

Quality of education

Level of education, an integral part of socio-economic status, has always been
an important variable when interpreting neuropsychological test scores (Skuy et
al., 2001). One major recent development in the testing arena in South Africa is
cognisance of the differences in quality of education, as well as level of education
(Nell, 2000; Shuttleworth-Edwards, Kemp et al., 2004). Education, as an indicator
of test performance, is an integral part of neuropsychological assessment, but in
South Africa at least, it is not only the number of years a person spends in the
classroom, but the quality of the teaching received and the reason for leaving
school (not necessarily because of intellectual constraints), which influence test
performance. Many injustices in quality of education existed in South Africa
during the apartheid years, and sadly, there has been insufficient capacity
and capability to combat this since the democratic changes of 1994 (Jinabhai et
al., 2004).

Explanatory models of difference

In South Africa it is clear that the explanatory reason for major differences in
test performance is environmental rather than biological (Jinabhai et al., 2004;
Kamin, 2006; Turnbull & Bagus, 1991). Current explanatory models used to
justify differences in intellectual capability no longer rely on archaic ideas of
determinism (for example, Herrnstein & Murray, 1994), but understand that an
individual’s intellectual potential is dependent upon the socio-cultural context
in which that person is born and resides (Grieve & Viljoen, 2000; Kamin, 2006).
In support of this, Shuttleworth-Edwards, Kemp et al. (2004) noted that students
of good-quality education performed comparably on the WAIS-III, regardless of
cultural or ethnic grouping. Furthermore, it would seem from the studies by Skuy
and other colleagues (see Kamin, 2006) that the purported low IQ of black South
Africans is increasing. Presumably even though the quality of education may not
yet be equivalent to that of Western countries, improvement is still happening
as South Africans have greater exposure to a Western way of life through media
such as television and the internet.

Theories such as those of Sternberg (1988) and Vygotsky (1978) offer good
explanatory models for the socio-cultural approach (cited in Grieve & Viljoen,
2000). Emerging research in cultural neuroscience is beginning to explore
the impact of culture upon brain functioning (Ames & Fiske, 2010; Zhou &
Cacioppo, 2010). As a result, the Western ideas of certain structure/function



Neuropsychological assessment in South Africa 195

alignments as universals are being disputed. Notably, differences in localised
cortical functioning between Western and other cultures have been identified
for functions as diverse as perception and understanding of self (Ames & Fiske,
2010). Future neuropsychologists may be provided with more demonstrable
ways of understanding the impact culture can make on brain functioning (Ames
& Fiske, 2010).

Practice trials

The concept of practice trials was first introduced in South Africa in 1949 by
Simon Biesheuvel of the National Institute for Personnel Research, to help
illiterate groups with psychometric testing (Foxcroft & Davies, 2008). Nell (2000)
strongly advocated practice trials for those who are not test-wise, even with 12
years of education. Some researchers have included practice trials when adapting
tests (for example, Jinabhai et al., 2004) and many tests include practice items in
their standardised application (for example, the Trail Making Test). Although this
is a laudable attempt to level the playing fields for those at a disadvantage, the
amount and type of practice that should be supplied is contentious (Nell, 2000).

Computerised testing

With the advent of widespread computerised technology, the idea of computerised
psychometric testing has followed and several tests are now sold in a computer
version (for example, the Wisconsin Card Sorting Test (Heaton & PAR staff, no
date)). Whilst this is now a commonplace assessment method in Europe and North
America, it presents some issues when employed in the developing world. The
primary issue for neuropsychologists when using computerised tests is the level of
familiarity with computer technology. The exposure of South Africans to computers
is so variable that the efficiency of computer test use by psychologists in South
Africa is mixed (Foxcroft et al., 2004). On the one hand, internet use in South Africa
has passed the five million mark (World Wide Worx, 2010), but this constitutes less
than 10 per cent of the population. Organisations such as Computer Aid (2010)
circulate computers from first world to developing nations and this should assist in
the acculturation process. Although experience with technology is associated with
the developed world, this is rapidly changing (Bangirana, Giordani, John, Page,
Opoka & Boivin, 2009), and there is a sense that computerised neuropsychological
testing is becoming an acceptable approach in South Africa, at least for those with
some prior exposure to such technology (Foxcroft, Watson & Seymour, 2004 cited
in Foxcroft & Davies, 2008; Grieve & Viljoen, 2000).

Test understanding

Understanding of the testing experience by non-test-wise participants is largely
uncharted territory (Nell, 2000), but itis important to realise that the ‘investment’
in testing is not necessarily interpreted in a similar manner by all South Africans
(Foxcroft & Davies, 2008; Grieve & Viljoen, 2000), and some find the experience
more stressful than their more test-wise counterparts (Shanahan et al., 2001).
Nell’s (2000) book offers an extensive overview of the testing experience in
South Africa.
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The way forward

The use of neuropsychological assessments in developing countries is an important
but underestimated and underutilised practice (Jinabhai et al., 2004). It should be
clear from the above overview that conducting valid and useful neuropsychological
assessments in a developing country such as South Africa is fraught with difficulties.
Nevertheless, many assessments are conducted here, with valuable and informative
outcomes. Itis clear that a standardised battery approach has severe limitations in any
developing country, and a good case can be made for a hypothesis-driven, process
approach (Levert & Jansen, 2001; Ogden, 2005; Solms, 2008). A combination of
syndrome analysis and an individualised test battery, using appropriate norms when
available, is most commonly utilised by practitioners in South Africa (Nell, 2000),
and this approach has worked well. Test scores can be interpreted using a differential
score or pattern analytical approach (Zillmer et al., 2008), which allows the testee to
be his or her own control or norm reference and reduces dependence on standardised
norms (Jinabhai et al., 2004). Such assessments require the careful evaluation of the
patient in his or her social and economic context, and the practitioner must have a
broad general knowledge not only of neuropsychological structural and functional
relationships and clinical psychology, but also of the environmental and cultural
consequential experiences of South Africans (Nell, 2000).

Of course, several challenges face practitioners who use this approach, including
possible subjective bias, limitations in terms of test validity and reliability, and an
expectation that the neuropsychologist has a thorough understanding that the
lives of others may differ from his or her own life experiences. Also, this approach
can be difficult to teach as it requires a combination of skills on the part of the
practitioner, and takes the field of neuropsychology beyond science (Zillmer et al.,
2008). One way to combat such limitations is to discuss the results of an assessment
within a team framework. Practitioners often emphasise the utility of bringing a
neuropsychological report to a group of colleagues (preferably including those
from different disciplines and cultural backgrounds) for discussion, and more
generally of seeking supervision when interpreting their psychometric test results.

In conclusion, neuropsychological assessment in the South African context
is challenging and potentially difficult, but the challenges are not insuperable.
It is necessary, when training future neuropsychologists, to ensure that the
reliability and validity of assessment is preserved while socio-cultural empathy
and sensitivity is consistently maintained.

Notes

1  The terms ‘black’ and ‘white’ are used here as the descriptors cited in the original
paper by Skuy et al. (2000).

2 This chapter focuses on South African developments in assessment over the past ten
years. A study exists of psychometric research in South Africa up to 1997, undertaken
by Nell and Kirkby and cited in Nell (2000).

3 This recent symposium follows similar presentations at previous SACNA conferences
(Watts, 2008), reflecting the ongoing concerns of the neuropsychological community

with regard to usage of non-locally developed test norms.
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Section Two

Personality and projective tests:
conceptual and practical applications






The Sixteen Personality Factor
Questionnaire in South Africa

R. van Eeden, N. Taylor and C. H. Prinsloo

Extensive literature exists in psychology on understanding and assessing
personality. This chapter cannot even begin to do justice to such contributions.
Suffice it to say that the Sixteen Personality Factor Questionnaire (16PF®)
originated from the so-called trait or factor theories of personality.! Early
proponents include USA and English pioneers such as Eysenck, Allport and
Spearman. According to these theories, rational, objective and mostly quantitative
evidence and explanations, and not therapeutic or clinical experience or animal
studies, underpin and account for a broad and complex understanding of human
behaviour. Instruments such as the 16PF questionnaire have endeavoured to
measure and assess underlying personality structures and dimensions within a
holistic notion of motivation, predictability and behaviour. Interested readers
can consult ‘classical’ sources on the origins of the 16PF questionnaire and its
theoretical and empirical underpinnings produced by people such as Hall and
Lindzey (1957), Hjelle and Ziegler (1976), and the father of the 16PF himself,
Raymond B. Cattell (Cattell, 1989; Cattell, Eber & Tatsuoka, 1970). Recent
developments and literature relating to the same themes come from the rapidly
expanding field of cross-cultural studies and assessment.

In this chapter the 16PF questionnaire is described and detail is given on
the current version of the questionnaire, the 16PF Fifth Edition (16PFS). In
considering the history and development of the 16PF in South Africa, earlier
versions are mentioned to contextualise the development of the 16PFS (the
only version presently available). Psychometric properties of the latter are also
presented. A detailed discussion follows on the cross-cultural research with the
16PF South African 1992 version (SA92) that formed the basis for continued work
with the 16PF5. The chapter concludes with discussion of the 16PF in practice,
and consideration of the future of the 16PF internationally and in South Africa.

A description of the 16PF

The 16PF is a trait-based measure of normal personality that provides a picture of
personality through 16 primary factors and 5 higher-order factors. The rationale
for using the 16PF is that a questionnaire developed and structured on the basis
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of personality traits that had been identified in a scientific manner from a large
number of (everyday) personality descriptions should provide a reliable and valid
measurement of an individual’s true personality. Once obtained, such a picture
would enable the trained, qualified and experienced psychologist to understand
and predict an individual’s behaviour in a consistent manner.

The current version of the 16PF — namely, the 16PF5 - can be used with
respondentsaged 16andabove. It consistsofatotal of 185 itemswith threeresponse
options (‘a’, ‘b" and ‘c’). Scores for the 16 primary factor scales, 5 global factors and
3 validity scales are provided. Respondents are required to indicate their ‘interests
and attitudes’ in an intuitive and natural way without pondering too long about
their responses, and by avoiding middle options as much as possible. Norms are
provided in the form of sten scores for 16 first-order and 5 second-order factors.
The test is available in hand-scoring and electronic versions, and also has an
online option.

The names of the primary factors, as well as descriptors for high and low
scores, are presented in Table 14.1. The second-order factors are referred to
as global factors, and are made up of clusters of primary scales. The 16PF5
also contains three validity scales — namely, Infrequency, Acquiescence, and
Impression Management which replaces the Motivational Distortion scale
of previous versions. The second-order factors and the validity scales are also
presented in Table 14.1.

Table 14.1 The primary factors, second-order factors and validity scales of
the 16PF5

Primary factors Low-score descriptors High-score descriptors
A Warmth More emotionally distant from Attentive and warm to others
people
B Reasoning Fewer reasoning items correct More reasoning items correct
C Emotional Stability ~ Reactive, emotionally changeable | Emotionally stable, adaptive
E Dominance Deferential, cooperative, avoids Dominant, forceful
conflict
F Liveliness Serious, cautious, careful Lively, animated, spontaneous
G Rule-Consciousness  Expedient, nonconforming Rule-conscious, dutiful
H Social Boldness Shy, threat-sensitive, timid Socially bold, venturesome,

thick-skinned

I Sensitivity Objective, unsentimental Subjective, sentimental

L Vigilance Trusting, unsuspecting, accepting | Vigilant, suspicious, sceptical, wary

M Abstractedness Grounded, practical, solution- Abstracted, theoretical, idea-
oriented oriented

N Privateness Forthright, straightforward Private, discreet, non-disclosing

O Apprehension Self-assured, unworried Apprehensive, self-doubting,

worried
Q1  Openness to Change | Traditional, values the familiar Open to change, experimenting
Q2  Self-Reliance Group-oriented, affiliative Self-reliant, individualistic
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Primary factors

Low-score descriptors

High-score descriptors

Q3 Perfectionism

Q4  Tension

Tolerates disorder, unexacting,
flexible
Relaxed, placid, patient

Perfectionistic, organised,
self-disciplined

Tense, high-energy, impatient,
driven

Second-order factors

Low-score descriptors

High-score descriptors

Extraversion

Introverted, socially inhibited

Extraverted, socially participating

Anxiety Low anxiety, unperturbable High anxiety, perturbable

Tough-Mindedness Receptive, open-minded, intuitive  Tough-minded, resolute,
unempathic

Independence Accommodating, agreeable, selfless  Independent, persuasive, wilful

Self-Control Unrestrained, follows urges Self-controlled, inhibits urges

Validity scales Description

Infrequency Over-selection of the 7" option

Acquiescence The tendency to agree with items regardless of their content
Impression Management

Source: Adapted from IPAT (2009). Copyright 2009 by IPAT. Adapted with permission.

An indicator of inflated positive impression

The development of the 16PFS was based on the selection and update of the ‘best
items’ in the five earlier US forms (Forms A, B, C, D and the Clinical Analysis
Questionnaire). The main changes involved rewriting many of the items to
reduce their ambiguity and simplify the grammar, in order to improve their
readability. All items were revised so that the middle response option was ‘?’,
except for the Reasoning (Factor B) items. This allowed respondents to choose the
middle response when they thought that both ‘a’ and ‘b’ responses were equally
applicable and when they thought that neither ‘a’ nor ‘b’ applied to them. All
the Reasoning (B) items were placed together at the end of the questionnaire,
with separate administration instructions. Most of the psychological terms were
revised. The names of the scales in the 16PF5 were updated to make it easier to
give feedback (Conn & Rieke, 1998).

History and development of the 16PF in
South Africa

The first version of the 16PF was developed in the USA in 1949 by Raymond B.
Cattell (Cattell, 1989; Cattell et al., 1970). The then Institute for Psychological
and Edumetric Research adapted and calculated South African norms for the
US edition of Form A in the late 1960s, and for the US edition of Form B in
1975. New and additional South African norms were released in 1989 (Afrikaans
publication) and 1991 (English publication) by Prinsloo (1989; 1991) under the
auspices of the Human Sciences Research Council (HSRC). The US editions of
Form C and Form D were known in South Africa at the time, but were never
adapted or provided with local norms or standardised on South African samples,
although some research was conducted on them. Form E was also adapted
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for South African use; the adaptation involved limited language adjustments
and the initial calculation and release of some local norms in 1990. In 1992,
additional norms and a new experimental version of this form were released
(Prinsloo, 1992b). Form F was never adjusted for or released in South Africa. The
initial forms were followed by the SA92 and the 16PFS5, adapted for local use.

Making 16PF instruments available in South Africa before 1992 mainly
comprised minimal language adaptations and calculating local norms to ensure
that respondents who were sufficiently proficient in the two test languages,
Afrikaans and English, and similar enough to the norm groups, would complete
equivalent and appropriately scored versions. National representative samples
always proved too costly to achieve. Selected psychometric and normative
information on the local versions of the 16PF is provided in Table 14.2 as an
indication of the confidence with and boundaries within which each version
could or can be used.

The target group for Forms A and B was adults (18 years and above) and
norm tables were provided for various sample groups (see Table 14.2). The target
group for Form E was adults with reading proficiency in the test languages of
English or Afrikaans (Prinsloo, 1992b). This form required relatively low reading
proficiency, by virtue of language and format simplifications. In the case of the
1992 edition, the participants came from all four population groups, with black
and white respondents making up 47 per cent and 38 per cent of the norm
sample respectively. Specific sample-based formulae were released for calculating
second-order factor scores. The 16PF-SA92 comprised items selected from an
original pool of items taken from earlier South African forms of the 16PF, as well
as from the US versions of the various forms (Prinsloo, 1992a). This version was
standardised for individuals who were at least 18 years old and who understood
Afrikaans or English well. Although statistical analyses did not show substantial
differences for subgroups based on biographical variables, Abrahams and Mauer
(1999b) questioned the use of this version for different race groups, especially
in the light of the under-representation of black South Africans in the norm
sample. Reliability coefficients for the various forms are presented in Table 14.2.
In terms of instrument validity, the strongest evidence throughout came from
the fact that it was possible to replicate the Institute for Personality and Ability
Testing (IPAT) factor structure to a large extent.

The 16PF5 is the only version presently available, as the previous forms have
been discontinued. The development of the 16PF5 began in the US in 1988, as
it had evolved into a number of different adult forms as well as other forms for
children and adolescents. The six-year project involved an initial pool of over
750 items and 6 220 participants in four similar studies. The standardisation
form, which included approximately 14 items per factor, was administered
to a representative US sample. The final items were selected so that they had
higher correlations with items from their own scale than with those from the
other scales; the items maximised scale reliabilities; and the scales had similar
correlations for men and women (Conn & Rieke, 1998).

In 1996, the HSRC conducted an investigation into the feasibility of using
the US version of the 16PFS5 that was realised in 1994 (Conn & Rieke, 1998), with
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the South African population (Van Eeden, Taylor & Du Toit, 1996). The sample
consisted of job applicants for various organisations, split by language group:
namely, English- and Afrikaans-speaking applicants (N = 104), African language
speakers from the private sector (N = 111), and African language speakers from
the public sector (N = 138). Van Eeden et al. (1996) found evidence for item bias
in only 8 out of the 185 items, and mean differences on 5 of the factors, which
could be explained within the occupational context of the various groups. They
evaluated the factorial similarity between groups and found that even though
the five expected global factors (see Table 14.1) could be identified, the loading
patterns for the three subgroups differed. On the basis of these findings, Van
Eeden et al. (1996) recommended some language adaptations and cultural
considerations of the 16PF5 before standardisation in South Africa. Larger and
more representative samples were also required.

The US version of the 16PFS was also used in a follow-up study by the HSRC
(Prinsloo, 1998). Only slight changes were made to ten items, often in the form
of explanatory additions. The aim was to explore the influence of the level of
understanding of English as the test language. The sample comprised first-year
university students from different population groups (approximately 8 per
cent black, 5 per cent coloured, 2 per cent Indian and 85 per cent white) and
language groups (58 per cent Afrikaans, 35 per cent English and 7 per cent other).
Reasonably favourable results were found in terms of differential item analysis
and factor analysis when controlling for language proficiency. Recommendations
were made in terms of a more representative sample and the potential role of
language proficiency.

A first norm sample in South Africa consisted of 1 525 students, of whom 692
were men and 833 were women (Maree, 2002). This research was done using the
original US version of the 16PF5. The majority of respondents were white, and
around 60 per cent of the respondents were between 18 and 19 years old. In terms
of gender, Maree (2002) found large mean score differences on most of the scales
except for Liveliness (F), Social Boldness (H), Vigilance (L), Perfectionism (Q,) and
Tension (Q,). With regard to race, the research design was very unbalanced, but
just in an exploratory fashion it was found that Reasoning (B) and Privateness
(N) presented the greatest disparities between the groups, although this was
not necessarily evidence of bias. It was noted that there were possible cultural
influences when answering the US version of the 16PF5. Language competency
also appeared to play a role, which supported the argument for the development
of the South African version of the 16PF5 questionnaire.

The adaptation of the 16PF5 questionnaire for the South African population
began in 2002, with initially only changes to spelling and minor language usage
changes to a 263-item research form. An attempt to translate the questionnaire
into both Afrikaans and Zulu then guided the selection of items from the
extended research form, as it was the intention to have the same items for all
three translations of the South African adaptation of the 16PF5 instrument.
Independent translators translated the items into Afrikaans and isiZulu.
Certain linguistic dilemmas arose from the isiZulu translation (such as having
different isiZulu dialects, and no equivalent isiZulu word for the English), and
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it was decided to halt the isiZulu translation while the English and Afrikaans
adaptations progressed. The difficulties encountered with the isiZulu translation
are also reflected in a subsequent attempt at a Tshivenda translation (Van Eeden
& Mantsha, 2007). The items in the Afrikaans version are the same as those in
the South African English version.

The items included in the South African version of the 16PF5 questionnaire are
very similar to those in the US version. Minor grammatical and spelling changes
were made to 37 of the final 185 items. The overlap of items with the US version
is very high, except for Reasoning (B) and Vigilance (L). The trial versions were
administered to a group of 3 189 first-year university students in 2003, of which
100 cases were removed due to missing data. With regard to gender, 41.5 per cent
were men and 55.3 per cent were women. The population groups were distributed
as follows: black (17.8 per cent), coloured (4.3 per cent), Indian (6.2 per cent) and
white (68.5 per cent). Further changes were made to the items in both the English
and Afrikaans versions after reviewing the initial results. The process evolved, and
the psychometric properties of this trial version are described by Schepers and
Hassett (2006). The changes were reviewed by experts, who made final suggestions
and changes to the items at the end of 2004. These final versions of the English and
Afrikaans adaptations were administered to a student norm group early in 2005
(see Table 14.2). A working adult norm group for the South African English version
was created in 2009 (IPAT, 2009) (see Table 14.2). The working adult norm sample
consists of incumbents in various sectors across South Africa, and the population
groups were represented as follows: black (N=152), white (N=122), Indian (N=124)
and coloured (N = 72). The size of this sample was seen to be sufficient for an
itinerant norm group, and given that additional data would continue to be
collected in order to increase the size of this norm group.

Psychometric properties of the South African
version of the 16PF5

The South African version of the 16PF5 was administered to a group of first-year
university students, as part of their intake assessment battery. This group formed
the first standardisation sample for the 16PF5 questionnaire, with 42 per cent of
the sample being men and 58 per cent women. Each of the population groups
was represented, with white students making up 42 per cent of the sample
and black students making up 36 per cent. Most of the scales had reliability
coefficients between 0.60 and 0.70, which was lower than that found for the US
normative sample, but higher than previous South African versions (see Table
14.2). The standard errors of measurement for the sten scores ranged from 0.65
to 1.55, which were in line with those found for other international adaptations
of the 16PFS questionnaire (IPAT, 2009).

The results of a factor analysis, where items were grouped into parcels for each
scale, indicated that most of the item-parcel loadings corresponded to Cattell’s
primary factors in the US 16PF questionnaire (IPAT, 2009). Apprehension (O)
did not exist as a separate factor, but rather loaded clearly onto the Emotional
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Stability (C) factor, so that high Apprehension correlated with low Emotional
Stability. Despite this anomaly, the majority of the factors were clearly defined,
providing evidence for construct validity.

With regard to gender differences, the results showed that female students
tended to score significantly higher than male students on Warmth (A),
Rule-Consciousness (G), Social Boldness (H), Sensitivity (I), Vigilance (L),
Apprehension (O) and Tension (Q4). Male students tended to score higher than
female students on Emotional Stability (C), Dominance (E), Abstractedness (M)
and Privateness (N). With regard to the four South African population groups,
significant differences were found on all the scales, except for Warmth (A),
Social Boldness (H) and Apprehension (O). However, the effect sizes for all of
these differences were small, except for Reasoning (B) and Liveliness (F), which
demonstrated medium effect sizes. These results and the norms are available in
the 16PF5 South African Version: User’s Manual (IPAT, 2009).

Research on the applicability and utility of the 16PF
in South Africa

Research on the multicultural use of the 16PF-SA92 is discussed below (see
Prinsloo and Ebersohn (2002) for studies related to the validity but not
specifically the cultural applicability of the instrument). This research provides a
methodological basis for continued research in terms of multicultural personality
assessment, specifically when this involves the 16PF5. The studies furthermore
contextualise cultural and especially language problems related to the use of the
16PF questionnaire (regardless of the version of the questionnaire) in the local
context. Research on the 16PF5 has focused on construct validity, but some work
has also been done on issues related to language.

The 16PF-SA92

In a study by Van Eeden and Prinsloo (1997) with 637 applicants at a multicultural
financial institution, internal consistency values for an African-language group
were mostly above 0.50 but were generally lower than those found for the norm
sample. Reliability was also a major concern for Abrahams and Mauer (1999a).
Their sample consisted of 983 students of psychology or industrial psychology
from four South African universities, with an equal distribution across different
population groups. They found that the reliability coefficients for only three
primary factors (H, Q2 and Q3) were larger than 0.50 in the black subgroup. The
value for Factor M was exceptionally low. The values for the coloured, Indian and
white population groups were also relatively low, with the latter being closest to
those found for the norm sample.

Results of research on the 16PF-SA92 intensified the debate on the acceptability
of differences in the profiles of mean scores (Retief, 1992; Taylor & Boeyens,
1991). The factor structure and the primary factor mean scores were compared
for subgroups in the norm group (home language, population group, gender,
etc.). Differences mostly occurred at the level of the mean factor scores, and only
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in the case of gender did the level of significance of these differences imply a
need for separate norm tables (Prinsloo, 1992a). In the study by Van Eeden and
Prinsloo (1997) significant differences in mean raw scores were found on only
four primary factors for gender, whereas more than half of the factors differed for
language. Only three of the latter differences were regarded as substantial, and
it was concluded that the results did not warrant separate norms but that group-
specific trends should be considered when interpreting the scores on the traits.
Abrahams and Mauer (1999b), however, contended that the cross-cultural use
of the 16PF-SA92 could not be justified given these differences in factor means.
The differences in response rates found by them led to significant raw score
mean differences for ten of the first-order and all of the second-order factors,
when compared across the four population groups (Abrahams & Mauer, 1999a).
Differences were found on only three primary and two second-order factors for
gender. Retief (1992) argued that consistent differences in response to items in
a personality questionnaire that can be explained in terms of cultural factors
are acceptable. Abrahams (2002, p.59), however, regarded the description of
the black subsample in terms of the characteristics associated with differences
in the scores on the factors highlighted in the preceding research as ‘highly
questionable’. Prinsloo and Ebersohn (2002) nevertheless cautioned that the
mean profile of a sample of respondents was hypothetical and evaluation of
scores on the personality traits was application-specific, the latter impacting on
the interpretation of a score as positive or negative.

Abrahams and Mauer (1999b) further explored the differences in response
pattern using qualitative analyses (including a request for synonyms for a list of
nouns and adjectives used in the 16PF-SA92). Based on this analysis, problematic
items (in terms of response pattern) were categorised in terms of a cultural
factors category and a syntactical and word connotation problem category
(about half of the items). However, according to Prinsloo and Ebersohn (2002),
understanding isolated word lists is not a good predictor of understanding the
whole item where the word is used in context. It implies producing meaning
rather than recognising meaning.

Wallis and Birt (2003), replicating the study by Abrahams and Mauer (1999b),
also concluded that methodological issues rather than language proficiency
resulted in problems in understanding. Their sample comprised 131 students,
96 being native English speakers and 35 non-native English speakers. Neither
group was able to provide acceptable synonyms most of the time when relying
on dictionary descriptions, but with less rigid marking both groups understood
the list of words.

The factor structures for subgroups of the norm sample were basically the
same, but with slight trends observed for specific groups, especially in the case of
the fifth factor — namely, Tough Poise. In the study by Van Eeden and Prinsloo
(1997), the factor structure for the total sample and the norm group was found
to be essentially the same when considering the coefficients of congruence.
Emotional Sensitivity could, however, not be identified for the African language
group or for the gender groups separately. There was also overlap between this
factor and Anxiety for the Afrikaans/English group, and Compulsivity could
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not be extracted for this group. The possibility of culture as a moderator of the
constructs measured was mentioned. However, Abrahams (2002) did not regard
this explanation as sufficient (especially given the possible negative reflection
on a specific group), and proposed that more attention be given to language
proficiency as a potential source of bias. The impact of language was highlighted
in other local studies with the 16PF (for example, Meiring, 2000).

The 16PF5

To demonstrate the 16PF5’s construct validity internationally, the 16PFS scales
were compared to four measures of normal personality. They were the Personality
Research Form (Jackson, 1984), the California Psychological Inventory (Gough,
1987), the NEO Personality Inventory — Revised (Costa & McCrae, 1992) and
the Myers-Briggs Type Indicator (Myers & McCaulley, 1985). These personality
inventories all had different scale construction strategies, so the correlations
would not be contaminated by similar scale construction. The results clearly
showed that the constructs of most of the scales of the 16PFS were quite similar
to those of the Fourth Edition (Conn & Rieke, 1998).

For the primary factors of the South African version of the 16PF5, construct
validity was established using the Locus of Control Inventory (LCI). Schepers
and Hassett (2006) investigated the relationship between the fourth edition
LCI and the trial version of the South African English 16PF5. The LCI was
administered jointly with the 16PF5 to a sample of 2 798 first-year university
students. The 16PFS5 yielded six global factors with reliability coefficients that
ranged from 0.721 to 0.861. These factors were named Liveliness, Perfectionism,
Dominance, Tension, Abstractedness and Warmth. These link conceptually
to the 16PF5 Global Factors of Extraversion (Dominance and Liveliness), Self-
Control (Perfectionism), Anxiety (Tension), Tough-Mindedness (Abstractedness)
and Independence (Warmth).

Three significant canonical correlations of 0.659, 0.455 and 0.322 were
obtained between the three scales of the LCI and the primary factors of the
16PFS. Schepers and Hassett (2006) interpreted the first factor as Ascendancy
with Social Boldness and Autonomy. High scorers on this factor were described
as well balanced, forceful, socially bold, open to change and confident that they
can overcome problems on their own. The second factor was interpreted as
Emotional Stability. High scorers on this factor were described as emotionally
stable, self-assured, trusting and relaxed. They would normally have low scores on
External Control. The third factor was interpreted as Rule-Consciousness. High
scorers on this factor were described as rule-conscious, dutiful, perfectionistic,
well organised and practical. They would normally have quite high scores on
Internal Control. These findings show that the relationship between locus of
control and personality as measured by these two instruments is in line with the
theoretical underpinnings of locus of control.

De Bruin, Schepers and Taylor (2005) conducted a study which examined the
relationship between the Basic Traits Inventory (BTI), a South African-developed
measure of the Big Five factors of personality, and the South African English 16PFS.
These two questionnaires were administered to 2 009 first-year university students.
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A joint common factor analysis of the 24 BTI facets and 15 16PFS personality
scales produced a psychologically meaningful six-factor solution, which was
determined based on inspection of the scree plot and parallel analysis. Five of
the six factors corresponded closely with the Big Five factors, and the resulting
six factors were labelled Extraversion, Conscientiousness, Neuroticism/Anxiety,
Openness, Agreeableness and Tough-Mindedness. The Tough-Mindedness factor
was made up of Excitement-Seeking on the BTI and lower scores on Warmth
and Sensitivity from the 16PFS5, indicating a lack of emotional sensitivity. These
factors also manifested equivalently for black and white students.

Using a research form of the 16PF5, Van Eeden and Mantsha (2007) attempted
to develop a Tshivenda translation of the questionnaire. The translated version
was administered to a sample of 85 Tshivenda-speaking students, and items were
scrutinised in terms of their contribution to the reliability of the 16 primary
factors. The results indicated that even if items that lowered reliability were
excluded, the reliability coefficients would remain low. Further investigation
revealed that some of the items were ineffective due to the fact that translation
changed the meaning of the items. This could have been a result of the absence
of an equivalent concept in the Tshivenda language, difficulty in translating
colloquial expressions, potential confusion due to the use of the negative
form, and translation errors. These difficulties were similar to those found in
translation of the 16PFS into isiZulu (IPAT, 2009). Van Eeden and Mantsha
(2007) also identified potential trends of cultural differences in the manifestation
of constructs that were related to cultural norms and experiential factors. The
results indicated that literal translation of the questionnaire is insufficient, and
that a different approach would have to be taken for future translations of the
16PF5 and other personality questionnaires.

The appropriateness of the language used in the 16PFS5 still remains the focus
in South Africa. At the time of publication of this chapter, studies were being
conducted on the South African version of the 16PF5 that replicated Abrahams
and Mauer’s (1999b) previous research on the use of language. The fact remains
that, as with any other psychological questionnaire used in South Africa,
language proficiency is vital for the respondent to be able to understand the
content of any item. It is up to the practitioner to ensure that the respondent is
able to understand the language of assessment; otherwise any assessment will be
futile and perhaps even detrimental to the well-being of the respondent.

The 16PF in practice

Given that the 16PF questionnaire was developed as a measure of normal
personality traits, it can be used in any context where an evaluation of personality
is indicated. Some of the contexts discussed in this section have to do with areas
where the 16PF is most often used, but this does not necessarily exclude the use
of the 16PF questionnaire in other contexts.

An assessment is either initiated by the individual or from within an
institutional setting. The first aim is assumed always to be for the benefit of
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the individual, although institutional and societal purposes become important
as well. Evaluation of a respondent’s personality profile guides feedback and
decisions pertaining to behavioural outcomes in relevant practical domains
of concern. These may include vocational guidance, occupational choices,
admission into and readiness for study and training opportunities, selection for
and placement in positions in the workplace, leadership and promotion, and the
diagnosis of minor to more severe (or clinical) personal problems. Such problems
may interfere with job performance, personal relationships or individual well-
being, and assessment will centre on developing remedies or treatment — for
instance, for depression or anxiety. Personality measurement also plays an
important role in academic research and theory development.

The use of the 16PF questionnaire in clinical settings is well known.
Although it was not developed for diagnosing pathology, research exists that
shows the utility of using surveys of normal personality in the clinical context
(for example, Quirk, Christiansen, Wagner & McNulty, 2003). Tests of normal
personality can help to provide a picture of the individual’s total personality
functioning, and highlight strengths and development areas to help the clinician
or counsellor to develop effective treatment and therapeutic interventions. The
16PF questionnaire should obviously never be used in isolation, and should only
be used as a tool to help improve the client’s self-awareness, facilitate dialogue,
and aid clinicians in determining their approach to therapy.

A survey by Van der Merwe (2002) of the assessment practices in a number
of organisations showed that the 16PF was the most widely used personality
test. The organisations indicated that they used testing not only as part of
the selection and placement process but also for career development, the
identification of training needs, counselling and many other applications.
It is, however, its use for selection and placement in industry that has been
most controversial, given the public debate around culture-fairness sparked by
Abrahams and Mauer (1999a; 1999b). However, the practitioner faces the same
legal risk using any personality assessment in the workplace. It remains the
responsibility of the practitioner to ensure that he or she has selected the correct
test for the evaluation process, has done a thorough job analysis and follows
best-practice procedures throughout the process. The research review published
in this chapter is intended to provide practitioners with enough information to
facilitate the responsible use of the 16PF questionnaire within their contexts.
The research should not only be seen in the light of the usual professional best
practice, but also contributes deliberately to enhanced test fairness as demanded
by recent legislative amendments.

Outside of selection and placement practices in the workplace, the 16PF can
prove exceptionally useful for individual and group development purposes.
For leadership and management development, it identifies strengths and
development areas to enhance the coaching process and add to self-awareness.
The 16PF is also used in team development processes to address personality-
style conflicts, and to help teams identify and address personality-related process
issues.
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The future of the 16PF

With the development of technology, social networking and interconnectivity,
the face of personality assessment has changed from what we have known it to
be over the years, and is also likely to change how we do things in future. For a
start, the evaluation of the statistical properties of assessments is more accurate,
more flexible and more easily accessible to psychologists than before, which
increases the critical evaluation of assessments and demands higher standards.
The use of methods based on item response theory to determine the suitability
of tests also provides psychologists with better standards for judging bias and the
actual construction of assessments.

Since its humble beginnings in the 1940s, the 16PF questionnaire has
remained an important assessment of personality. Constant adaptation and
research have maintained the quality and relevance of the 16PF in different
contexts and countries, and this tradition is likely to continue into the
foreseeable future. The 16PF5 is now available in a number of administration
formats, including paper-and-pen, computer-based and online administration.
Practitioners can opt to score the questionnaires themselves, or have electronic
narrative reports generated for a number of different contexts. There is an option
to have the 16 personality factors linked to an organisation’s competency matrix
for customised competency reports. Future editions of the 16PF are also likely to
incorporate technological advances in the presentation of the questionnaire and
the delivery of results.

Research on the 16PF in South Africa has had a largely narrow and superficial
focus on matters such as the understanding of vocabulary taken from test items
and studied devoid of context, or an over-emphasis on mean score differences
pertaining to test scales for subgroups. Although this research has highlighted
psychometric difficulties and language issues related to the local use of the
questionnaire, the issue of providing for different cultures at a conceptual level
still needs to be addressed (see, for example, Meiring, Van de Vijver, De Bruin
& Rothmann, 2008). The focus should shift towards more substantive studies
on the integrity of factor structures across groups, predictive validity and other
criterion-related validity studies. This is the only way to ensure the continued
relevance of the 16PF in a multicultural South African context, and to maintain
the variety of personality assessment tools available to psychologists in this
country.

Note

1 16PE® is a registered trademark of IPAT in the USA, the European Community and
other countries. IPAT is a wholly owned subsidiary of OPP® Ltd. OPP® is a registered
trademark of OPP Ltd in the European Community. OPP Ltd, Elsfield Hall, 15-17
Elsfield Way, Oxford OX2 8EP, United Kingdom (www.opp.eu.com).
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Using the Fifteen Factor
Questionnaire Plus in South Africa

N. Tredoux

When the Fifteen Factor Questionnaire Plus (15FQ+) was launched in South Africa in
2000, personality measurement was at a critical point in this country. Abrahams and
Mauer (1999a; 1999b) had raised questions about the culture-fairness of the 16PF
form SA92, which was the most widely used measure of Cattell’s model at the time
in South Africa. The original Fifteen Factor Questionnaire (15FQ), which the 15FQ+
was intended to replace, was not yet well known in South Africa. Results based on
the standardisation sample indicated that the 15FQ+ was more reliable than other
questionnaires measuring Cattell’s factors, including the original 15FQ (Paltiel,
2000). Many psychologists had already been trained in the interpretation of Cattell’s
model, and this facilitated the adoption of the 15FQ+. The new questionnaire was
implemented by several South African organisations and consulting psychologists,
who collaborated on the collection of local standardisation data (Tredoux, 2002-
2011). Whereas initially there was a tendency to use the questionnaire on groups for
which it was not suitable, there is now enough information to support responsible
decision-making regarding the use of the 15FQ+ in South Africa.

Development of the 15FQ+

The original 15FQ questionnaire, which preceded the 15FQ+, was developed
for industrial and organisational use (Budd, 1992). It included all Cattell’s
scales except for Factor B (Intelligence). The scales were constructed using a
rigorous item analysis methodology (Barrett & Paltiel, 1993; 1996), designed
to yield a short and reliable questionnaire with items correlating substantially
higher with the scale for which they are coded, rather than with any other
scale in the questionnaire. This approach helped to ensure that the scales were
unidimensional. The 15FQ was offered as an alternative to the 16PF, which some
authors considered too unreliable for occupational use at the time (Barrett &
Kline, 1982; Saville & Blinkhorn, 1981). The 15FQ was developed for use in the
UK, but soon gained acceptance in Australia and New Zealand. Pilot studies
conducted in South Africa indicated that the 15FQ was less reliable in this
country than the Occupational Personality Profile (OPPro); hence the use of the
OPPro, rather than the 15FQ, was encouraged here. A notable feature of the
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15FQ was the capability of generating sophisticated narrative reports using the
GeneSys software (Bonderowicz, 1992).

Eight years after the release of the 15FQ it was replaced by the 15FQ+, which
was designed to be more robust than the original version, using simpler language
and carefully avoiding items that might have been culture- or gender-biased
(Budd, 2010). The questionnaire was also revised to make it more suitable for
international use. Like its predecessor, the 15FQ+ is intended specifically for
occupational use. The new questionnaire was developed in the UK, but the items
were sent for review to psychologists in other countries, including South Africa,
before the finalisation of the item set (Paltiel, 2000).

Although Cattell’s model of personality was derived through factor-
analytical research (Cattell, Eber & Tatsuoka, 1970), the 15FQ and the 15FQ+
were developed using a similar classical psychometric approach (Kline, 1986),
employing Barrett’s item analysis methodology (Barrett, 1996). Item-level factor
analysis did not form part of the development process for the 15FQ+ (Budd,
2010), although a factor analysis on the scale scores yielded the same five second-
order factors produced by the 16PF. Thus, instead of attempting to rediscover the
factor structure of personality, the developers of the 15FQ+ accepted Cattell’s
scales and developed item sets to measure those scales, with the emphasis on
reliability and unidimensionality of the scales.

Administration and scoring

The 15FQ+ can be administered using pencil and paper or using a computer. If
computer-based administration is used, the questionnaire can be completed in one
of three ways: directly on the GeneSys computer system, using the GeneSys Remote
Questionnaire Administrator, or using the GeneSys Online system (supervised
administration). The GeneSys computer system and Remote Administrator require
the Windows operating system to run, while the GeneSys Online system can also
run on other operating systems — for example, the different variants of Linux or the
Macintosh operating system. In South Africa paper-based scoring is not recommended,
because the self-scoring answer sheet developed for overseas use is based on UK
norms. Scoring masks are not supplied, for copyright reasons. If pencil-and-paper
test administration is used, the questionnaire can be scored on the GeneSys software
or online. Users can do the scoring themselves by entering the responses into the
software. Users specify the norm group to be used and the type of report they want,
and the report is automatically produced as a word-processor document.

Scales measured by the 15FQ+
Validity scales

Thel5FQ+ includes five scales designed to indicate possible motivational distortion
or other factors that could interfere with the honest and consistent answering of
the questionnaire. These scales and their interpretation are described in Figure 15.1.
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Figure 15.1 15FQ+ response style indicators

Impression
management scale

Explanation Interpretation

Social Desirability

Stens of 8-10 may reflect either

a deliberate attempt at distortion
or a highly over-idealised, possibly
unrealistic self-image.

The desire to present an unrealistically
positive image of oneself. Denying
minor failings and idiosyncrasies that

are typical of most people. Consider the respondent’s motivation

for responding in a socially desirable

An eight-item scale specifically . .
manner. Integrate information from

designed for the purpose. the candidate’s background and the
verification interview.
Presenting oneself in a favourable Only interpret extremely high scores.
light by denying a variety of problem Interpret with caution if different
Faking Good behaviours and difficulties that apply from the Social Desirability score.
to many people. Take the rest of the personality profile
Consists of items keyed to score other  into account, as well as information
scales as well. from the verification interview.
Raw scores of 10 or more are significant.
Consider whether the respondent
understood the items and instructions
The extent to which a respondent or not. Random responding can
has failed to attend diligently to sometimes indicate a non-cooperative
the questionnaire with due thought or disinterested attitude when
Infrequency I ) . Lo
and consideration. Incidence of completing the questionnaire. High
infrequency endorsed or responses anxiety levels during testing can
are random. also interfere with the respondent’s

ability to attend to the questionnaire
properly. (Verify during interview and
check against scale scores.)

Central Tendency

Extremely high scores (sten score

f 10 invalidate the profile. U
The extent to which the respondent of 10) may invalidate the profil. Use

chose non-committal, middle
responses and did not give decisive
answers to the items.

the validation interview to consider
the reasons why the respondent did
not reveal much about himself or
herself. Consider the context in which
the assessment was done.

Faking Bad

Consider whether the respondent

The extent to which the respondent had very high anxiety levels when
presented himself or herself in an the questionnaire was administered.
unfavourable light, admitting to a This could contaminate and inflate
variety of problem behaviours and the Faking Bad score. Interpret in
difficulties that do not normally apply  the context of the overall personality
to himself or herself. profile and take interview information

into account.
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In considering the validity of a particular 15FQ+ profile, it is important to note how
the validity scales or response style indicators are interpreted in the context of the
setting in which the assessment is done (Budd, 2010). These scales should not be
interpreted in isolation, but in relationship to the rest of the personality profile, and
in the light of information obtained from an interview or from other appropriate
sources. In the end, the decision as to whether or not to accept that a person
answered the questionnaire honestly should be based on a holistic psychological
judgement by a professional person, and not simply by applying cut-off scores.

It is important to note that motivational distortion of the 15FQ+ profile can
be avoided by proper, professional administration procedure. It is important to
establish rapport with the respondents and to ensure that they cooperate with
the assessment process. This is in line with the requirement of the ethical code for
psychologists that assessment should take place within the context of a defined
professional relationship (Department of Health, 1974). After completion of the
questionnaire, it is important to have an interview with the respondent during
which the veracity of the profile can be compared to the assessor’s observations,
and where apparent contradictions or vagueness in the profile can be clarified.
Basic feedback can also be given during this interview.

Primary scales

The 15FQ+ was designed to measure 15 of the 16 original scales contained
in Cattell’s (1957) model of personality. The exception is Cattell’s Factor B
(Intelligence), which was omitted for theoretical and practical reasons. In place
of Factor B, the 15FQ+ introduced a new scale. The Intellectance scale, labelled
3, measures a person’s confidence in his or her own intellectual ability, rather
than attempting to measure the ability directly. Criterion-keyed scales for Work
Attitude and Emotional Intelligence were also included, over and above the
original scales (Budd, 2010). The 16 primary scales, and the meaning of their
high and low scores, are set out in Figure 15.2.

Figure 15.2 15FQ+ primary scale definitions

15FQ+ Scale | Low score description High score description
fA Distant-aloof Empathic
Lacking empathy, distant, detached, Friendly, personable, participating,
impersonal warm-hearted, caring
B Low intellectance High intellectance
Lacking confidence in one’s own Confident of one’s own intellectual
intellectual abilities abilities
fC Affected by feelings Emotionally stable
Emotionally intense, changeable, Mature, resilient, calm, phlegmatic,
labile, moody unemotional
fE Accommodating Dominant
Passive, mild, humble, deferential Assertive, competitive, aggressive, forceful
continued

—
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15FQ+ Scale | Low score description

High score description

fF Sober-serious Enthusiastic
Restrained, taciturn, cautious Lively, cheerful, happy-go-lucky, carefree
fG Expedient Conscientious
Spontaneous, disregarding of rules and Persevering, dutiful, detail-conscious
obligations
fH Retiring Socially bold
Timid, socially anxious, hesitant in social | Venturesome, talkative, socially confident
settings, shy
fl Hard-headed Tender-minded
Utilitarian, unsentimental, lacks aesthetic Sensitive, aesthetically aware, cultured,
sensitivity, tough-minded sentimental
fL Trusting Suspicious
Accepting, unsuspecting, credulous Sceptical, cynical, doubting, critical
M Concrete Abstract
Solution-focused, realistic, practical, Imaginative, absent-minded, impractical,
down-to-earth absorbed in thought
fN Direct Restrained
Genuine, artless, open, straightforward, Diplomatic, socially astute, shrewd,
forthright socially aware, restrained
fo Confident Self-doubting
Secure, self-assured, unworried, Worrying, insecure, apprehensive,
guilt-free guilt-prone
fQl Conventional Radical
Traditional, conservative, conforming, Experimenting, progressive, open to
resistant to change change, unconventional
fQ2 Group-orientated Self-sufficient
Sociable, group dependent, consultative, Solitary, self-reliant, individualistic,
a ‘joiner’ autonomous
fQ3 Informal Self-disciplined
Uncontrolled, lax, follows own urges, Compulsive, meticulous, exacting
nonconforming, expedient willpower, socially conforming
fQ4 Composed Tense-driven

Relaxed, placid, patient, steady,
even-tempered

Impatient, low frustration tolerance,
restless, irritable

Second-order factors

Once the primary scales have been scored and sten scores obtained using the
selected norm group, the reporting software calculates estimates of the second-
order factor scores (Figure 15.3).
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Figure 15.3 15FQ+ global factors

Definitions of 15FQ+ global factors,
with contributing primary scales

Introversion Extraversion
Orientated towards their own inner world of Orientated to the outer world of people,
thoughts, perceptions and experiences. Not events and external activities. Needing
requiring much social contact and external social contact and external stimulation
stimulation fA+ (Empathic), fF+ (Enthusiastic),
fA- (Distant-aloof), fF- (Sober-serious), fH+ (Socially bold), fQ2- (Group-
fH- (Retiring), fQ2+ (Self-sufficient) orientated)
Low aNxiety || N || High aNxiety
Well adjusted, calm, resilient and able to Vulnerably, touchy, sensitive, prone to
cope with emotionally demanding situations mood swings, challenged by emotionally
fC+ (Emotionally stable), fL- (Trusting), gruelling situations
fO- (Self-assured), fQ4- (Composed) fC- (Affected by feelings), fL+ (Suspicious),

fO+ (Apprehensive), fQ4+ (Tense-driven)

Pragmatism Openness
Influenced more by hard facts and tangible Influenced more by ideas, feelings and

evidence than subjective experiences. May not sensations than tangible evidence and
be open to new ideas, and may be insensitive to hard facts. Open to possibilities and
subtleties and possibilities subjective experiences
fA- (Distant-aloof), fl- (Hard-headed), fA+ (Empathic), fl+ (Tender-minded),
fM- (Concrete), fQ1- (Conventional) fM+ (Abstract), fQ1+ (Radical)
Independence || A || Agreeableness
Self-determined with regard to own thoughts Agreeable, tolerant and obliging. Neither
and actions. Independent-minded. May be stubbom, disagreeable nor opinionated.
intractable, strong-willed and confrontational Is likely to be happy to compromise
B+ (High intellectance), fE+ (Dominant), B- (Low Intellectance), fE- (Accommodating),
fL+ (Suspicious), fQ1+ (Radical) fL- (Trusting), fQ1- (Conventional)
Low self-Control || c || High self-Control
Exhibiting low levels of self-control and restraint. Exhibiting high levels of self-control.
Not influenced by social norms and internalised Influenced by social norms and
parental expectations internalised parental expectations
fG- (Expedient), fN- (Direct), fG+ (Conscientious), fN+ (Restrained),
fQ3- (Informal) Q3+ (Self-disciplined)

Adapted from the 15FQ+ Technical Manual with permission.
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The technical manual for the 15FQ+ (Budd, 2010) contains a detailed discussion
of every scale and second-order factor, with descriptions of the typical behaviour
of people who obtain high and low scores on each scale. The technical manual
can be downloaded at no cost from the test publisher’s website (Psytech
International Limited, no date).! This chapter is not intended to be a substitute
for the technical manual, and responsible users of the 15FQ+ should always
ensure that they have the manual available when interpreting the test.

Derived scores

Besides the scales and second-order factors directly measured by the 15FQ+, the
reporting software can also calculate estimates of a number of derived scores that
are particularly useful in occupational settings. These include team types based
on the work of Belbin (2003), leadership styles, subordinate styles and selling
and influencing styles based on the work of Bass (1985), and career themes
based on the work of Holland (1985). This information is found in the extended
computer-generated report of the 15FQ+ (this is the most popular report and
usually the first report requested by users). It is important for users to realise that
these derived scores are only estimates, calculated using logically constructed
formulas based on an overview of the research literature (Budd, 2010). They
should not be regarded as actual measures, and users should not set cut-off scores
on derived scores for selection purposes. Derived scores can, however, be very
helpful in integrating test result information, giving feedback or writing reports
for relevant contexts.

Computer-generated reports for the 15FQ+

A large selection of computer-generated reports is available. The most popular
is the extended report, which is lengthy, aimed at a trained interpreter of the
questionnaire, and covers the core scales as well as several derived measures. It
is now possible for users to acquire customised reports for specific needs, such as
a particular selection or development project. Specialised reports are available to
deal with emotional intelligence, counterproductive behaviour and managerial
competencies. The ease of use and convenience of the computer-generated
reports make the 15FQ+ very attractive to the busy professional. While these
reports can save a lot of time and help an inexperienced user to get to grips with
the questionnaire, they should never be treated as a substitute for professional
judgement, and the user should always take personal responsibility for any
report which is the output of a professional service. Where necessary, computer-
generated reports should be edited, amended, expanded and put into the proper
context of the purpose for which the assessment is being done.

Psychometric properties of the 15FQ+

Available documentation for users
The technical manual for the 15FQ+ reports the reliabilities of the primary
scales, and their correlations with other scales in the 15FQ+ as well as with
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related scales in other questionnaires. It also reports on validity studies done
internationally. Local research is summarised in the South African User Guide and
Research Reference, which is updated periodically (Tredoux, 2002-2011).

Norms

A large number of different norm groups are available for South African users,
covering South African language groups and race groups. Some occupation-
specific norm groups are also available. Users of the 15FQ+ also have the facility
of creating and updating their own norms using the software that administers
and scores the 15FQ+. When reporting on the 15FQ+ and giving feedback, users
should be aware of the nature of the norm group: is it a general population
group, or is the respondent being compared to a more selected group that may
have a typical personality profile? When in doubt, it is safest to choose a recent,
large, population norm group unless there is a compelling reason not to do so.

Reliability
Between 2000 and 2004, the 15FQ+ was used in a selection battery for candidate
police officers. Large numbers of candidates were tested, under less than ideal
conditions. Testing groups were large, and to expedite scoring, a non-standard
answer sheet was used that could be scanned by an optical mark reader. Many
respondents could not fill in their biographical particulars on the answer
sheet, and it can be assumed that they had even more difficulty answering
the questionnaire items. Large numbers of answer sheets had to be discarded
as unreadable. Language was clearly an obstacle to the completion of the
questionnaire. The reliability coefficients were unsatisfactory, particularly for
persons who had an African language as their home language. In an attempt to
address this problem, the items were progressively simplified. Since changing
the questionnaire items did not bring about the desired changes in reliability
(Meiring, Van de Vijver & Rothmann, 2003), the South African distributor of the
15FQ+ decided not to distribute the changed version, but to remain true to the
international version of the 15FQ+. However, important lessons were learnt as
a result of the police recruitment project. The 15FQ+ was clearly unsuitable for
mass screening of entry-level workers in South Africa. Users are now advised to
be selective about the use of the 15FQ+, and particularly to pay attention to the
English proficiency of the intended respondents, even going so far as to use a
structured test of English proficiency prior to using a personality questionnaire.
Earlier reliability studies, including the ones based on which the 15FQ+ was
classified, were done on samples comprising mixed race and language groups.
However, the majority of these respondents were white (Tredoux, 2002-2011).
Larger groups were available when reliabilities were calculated in 2008, and more
people from formerly disadvantaged groups were included in the sample. These
studies yielded reliability coefficients that were by and large around .7, indicating
that the questionnaire could be used with caution. It appeared that scale M
(Concrete vs Abstract) was probably difficult to understand for some groups of
South Africans. This scale includes some items with difficult English words (for
example, ‘profound’, ‘philosophical’, ‘the nature of free will’, etc.). Another scale
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where possible problems with reliability existed was scale E (Accommodating
vs Dominant).

By 2010, a very large number of respondents had completed the 15FQ+. A
comparison between the reliability coefficients for different race groups indicated
that for whites, coloureds and Asians, the reliabilities were consistently higher
than for the black group. Particular care needs to be exercised when interpreting
the results of black respondents on scales A (Empathic), E (Dominance),
M (Abstract) and Q3 (Self-disciplined). When comparing reliabilities across
language groups, the same scales emerged with lower reliabilities for the
indigenous language group, compared to the Afrikaans and English language
groups. When comparing the reliabilities between groups who are formerly
disadvantaged as opposed to not formerly disadvantaged, the differences are
still there, although not as marked, and the scale most clearly requiring caution
is scale M (Abstract). Proficiency in English is clearly a factor in determining
whether a scale will be reliable or not. It is, however, worth noting that Afrikaans
speakers generally answer the questionnaire most consistently, with even higher
reliability coefficients than those found for English speakers.

To investigate the contribution that language proficiency made to this
problem, respondents who had completed both the 15FQ+ and the General
Verbal Reasoning Test were extracted from the database. Reliability coefficients
were calculated separately for each race, and for five levels of verbal reasoning
test score: stanines 1 and 2, stanines 3 and 4, stanine 5, stanines 6 and 7, and
stanines 8 and 9. This was done wherever there were enough data to compute
the reliabilities — it was not possible in all cases, and in some cases, particularly at
the extremes of the ability spectrum, the sample sizes were quite small. From this
analysis it was possible to discern what the reliability coefficients for the 15FQ+
scales are if verbal reasoning, or English verbal comprehension, is held constant.
For most scales, it became apparent that when verbal reasoning scores were high,
the reliability coefficients for the different race groups tended to converge. When
verbal reasoning scores were low, reliability coefficients were low.

South Africa is still struggling to overcome the disparities in the socio-
economic status of the different race groups. The formerly disadvantaged groups
still labour under educational disadvantage that is a result of relative poverty.
Additionally, people who are so affected also often do not speak English as a first
or even second language. The responsible test user must realise that this has an
influence on the respondents’ ability to answer a personality questionnaire such
as the 15FQ+ consistently. For instance, screening job applicants solely on the
basis of personality scores is discouraged. The questionnaire should be followed
up by a verification interview to confirm and further explore the questionnaire
findings. This interview should be conducted by a trained 15FQ+ user and should
focus on scales where reliabilities are known to be lower for the particular group
to which the respondent belongs. In this regard the person-job match report
produced by the Profiler module in the GeneSys system can help the user who is
relatively inexperienced with the questionnaire with suggested supplementary
interview questions that are related to the personality scales that need to
be probed.
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Validity

The correlation patterns between the 15FQ+ scales and the Occupational
Personality Questionnaire, the OPPro and the Minnesota Multiphasic Personality
Inventory (Tredoux, 2002-2011) provide supporting evidence for the construct
validity of the 15FQ+.

The 15FQ+ scales correlate as expected with the other questionnaire scales,
and hence one can conclude that the construct validity of the 15FQ+ scales has
been established, even in South Africa. There is no doubt a need for further
research, especially independent research and research involving tests from
other publishers, on the construct validity of the 15FQ+.

The 15FQ+ has been included in a number of criterion-related validity studies.
Success in insurance sales could be predicted using the 15FQ+ and the Critical
Reasoning Test Battery (Tredoux, 2000). Managerial competencies in the insurance
industry could be predicted using the 15FQ+ and the Values and Motives Inventory
the Cognitive Process Profile and assessment centre exercises (Marais, Tredoux
& Prinsloo, 2003; Tredoux, 2002-2011). Higher scores on fL (Suspicious) were
associated with higher performance ratings. This could be explained because the
managers were working in the financial industry and had to accomplish their
performance through others. To be rated as having high potential, higher levels of
intellectance and enthusiasm, as well as being direct rather than restrained, were
important. Although the intricate and highly customised competency model used in
this validation study limits generalisation of the results to other organisations, it was
clear from the study that personality variables as measured by the 15FQ+ could make
a meaningful contribution to the prediction of managerial competency ratings.

Validation studies that use performance appraisals or competency ratings
as criterion variables can be difficult to generalise, because the competency
definitions can be tied to the company culture and the nature of the business.
In another study involving managers and supervisors in the manufacturing
industry (Tredoux, 2002-2011), being pragmatic rather than abstract was overall
the most important personality characteristic associated with higher performance
appraisals. For the supervisor subgroup the important characteristics were
enthusiastic, relaxed, affected by feelings, accommodating and retiring. For the
formerly disadvantaged subgroup in this study, the important characteristics
were informal, relaxed, self-assured, empathic, retiring, accommodating and
trusting. Seen as a whole, one wonders if it is not possible that ‘nice people’ get
higher performance ratings. When studying managerial performance via ratings
it is almost impossible to distinguish between a likeable personality and real high
performance. Performance ratings are also often skewed towards the high end of
the scale and restricted in range, because managers do not like to give subordinates
a low rating. Ratings tend to vary between ‘Average’ and ‘High’. This limits the
correlations that can be found. One should also consider the possibility that there
might be more than one ‘ideal’ personality for a role. People may, knowingly
or unknowingly, compensate for deficiencies in one area by developing their
strengths in another. Using classification tree analysis, it is possible to identify
groups of people who share common personality profile characteristics, who fall
into either the low- or high-performance group (see Figure 15.4).
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The diagram in Figure 15.4 shows the division of the abovementioned sample
into groups based on cut-off scores (raw scores were used for this example but
standardised scores can also be used). The cut-off condition for each branching is
shown. Cells to the left meet the cut-off condition, whereas cells to the right do
not. Using this strategy, one can choose the level of stringency to use when setting
up desired profiles. This allows one to use a broad-banding approach and allow for
possible alternative personality profile configurations that could be successful, as
well as situations where the relationship between a personality characteristic and
performance might not be linear. In another study (Tredoux, 2002-2011), where
the 15FQ+ was used to predict work performance ratings in a chemical company,
it was found that employees who were dominant, trusting, sober-serious, tense-
driven and emotionally stable were more likely to obtain high performance ratings.
When these data were analysed using classification trees, it was possible to identify
different profiles that were associated with either high or low merit ratings.

In summary, there is considerable support for the construct validity of
the 15FQ+. With regard to predicting performance at work, it appears that
combinations of personality scales are more effective at predicting performance
than single scales considered in isolation, and that the relationships between
personality variables and success are dynamic and not always linear.

Bias and fairness

Although analysis of variance and t-tests demonstrated statistically significant
effects for race, language and gender for almost all the scales (Tredoux, 2002-
2011), it should be considered that because the samples are large, even a score
difference that has no practical impact can reach statistical significance. When
standardised effect sizes are calculated, it becomes clear that the differences in
raw scores between groups on the 15FQ+ scales are small enough not to affect
any particular group adversely (see Table 15.1).

Table 15.1 Standardised effect sizes for the differences in means on 15FQ+
scales between different South African groupings

Scale Effect size for race Effect size for gender  Effect size for
language group
15FQ+_fA 0.12 -0.49 0.12
15FQ+_B 0.16 0.06 0.14
15FQ+_fC 0.07 0.13 0.08
15FQ+_fE 0.02 0.11 0.03
15FQ+_fF 0.13 -0.14 0.17
15FQ+_fG 0.14 -0.18 0.13
15FQ+_fH 0.15 -0.04 0.20
15FQ+ _fl 0.07 -0.79 0.09
15FQ+_fL 0.20 -0.04 0.24
15FQ+_fM 0.02 0.07 0.04
15FQ+_fN 0.22 -0.05 0.25
15FQ+_fO 0.12 -0.04 0.12
continued
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Scale Effect size for race Effect size for gender  Effect size for
language group
15FQ+_fQ1 0.04 -0.05 0.05
15FQ+_fQ2 0.15 0.03 0.18
15FQ+_fQ3 0.08 0.07 0.09
15FQ+_fQ4 0.28 -0.03 0.29
15FQ+_SD 0.26 -0.09 0.25
15FQ+_CT 0.04 0.04 0.04
15FQ+_INF 0.09 0.18 0.11
15FQ+_EIQ 0.21 -0.10 0.17
15FQ+_WA 0.10 0.03 0.00
15FQ+_fGOOD 0.22 -0.02 0.26
15FQ+_fBAD 0.13 -0.04 0.09

Notes: For differences between males and females, standardised effect sizes were calculated.
For differences between race groups and language groups, the root mean square standardised
errors were calculated.

It should, moreover, be borne in mind that the desired personality profile varies
between job roles, depending on the nature of the work. Therefore, although
groups may differ significantly, it is not possible to know whether these
differences will be to the disadvantage of members of any p