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ABSTRACT 
 

Keywords: Culture fair test (CFT1-R), Cognitive test, Time limit in cognitive test, 

Language bias, Fluid intelligence 

The HPCSA’s Policy on the Classification of psychometric measuring devices, 

instruments, methods and techniques, warns that it would be “unwise” (p.1) for the 

assessment profession to not pursue the adaption of existing and development of new, 

culturally fair tests. Even so, very few culturally relevant tests have been developed in 

South Africa (Foxcroft, Paterson, Le Roux, & Herbest, 2004). This is despite 

practitioners becoming more cognisant of the importance of using sound 

assessments, which maintain their validity across cultural groups (Paterson & Uys, 

2005). There is an urgent need for the development and adaption of psychometric 

assessments in order to assure their validity in a multicultural South Africa.  

A test is deemed culturally fair if the test is void of test items that are a source 

of potential bias. A culture fair intelligence test should therefore accurately test an 

individual’s intelligence level regardless of their cultural or socio-economic 

background.  Many psychologists believe that the idea that a test “can be completely 

absent of cultural bias” (Benson, 2003, p.1), that is culture free, is not possible. That 

being said, a culture fair, as opposed to culture free, test is a necessary and vital goal 

to strive towards should the assessment profession want to confirm to the regulations 

as outlined by the HPCSA and the employment Equity Act.  

In this pilot research project, I argue that the presence of a time limit as well as 

a formal testing situation could increase test anxiety, and therefore hamper the 

learner’s ability to supply answers that accurately reflect his/her intellectual ability.  An 

adapted CFT1- R was administered to the sample. In order to establish the optimum 

time limit for each subtest, the following intervention was implemented during 
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administration. Once the official time for the subtest had lapsed, the administrators 

marked each child’s progress at 30 second intervals. This continued until the child had 

finished the subtest, at which point the administrator made a note of the total time 

needed to complete the test.   

The results of the data analysis indicated that South African learners may 

require more time, when completing the CFT1-R, than their German counterparts. 

Findings also indicated that mother tongue tuition versus second language tuition 

could possibly influence the child’s ability to perform on a cognitive assessment. A 

further assumption that could be drawn from the findings is the effect of preschool 

education, both in terms of the child’s access to a preschool education as well as the 

quality of education that was received. These assumptions require further research.   
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1. Chapter 1: Background and Rationale 

 

1.1.  Introduction  

Albert Einstein said “Everybody is a genius. But if you judge a fish by its ability 

to climb a tree, it will live its whole life believing that it is stupid” (cited in Kelly, 2004, 

Everybody is a Genius section, para. 1). This one sentence encapsulates the dilemma 

of intelligence testing, not only in South Africa, but on a global scale. In order to obtain 

an accurate and valid score, it is imperative that we make use of assessment tools 

that will assess test takers fairly and not discriminate against them based on language, 

gender or culture.  

A test is deemed culturally fair if the test is void of test items that are a source 

of potential bias (Foxcroft, 2004; Reynolds & Kamphaus, 2003), that is, should a test 

discriminate against an individual solely due to his/her culture1, that test would be 

considered culturally unfair (Foxcroft, 2004; Reynolds & Kamphaus, 2003). A culture-

fair intelligence test should therefore accurately test an individual’s intelligence level 

regardless of their cultural or socio-economic background (Foxcroft, 2011), with as few 

‘culturally loaded’ items as possible; these would typically be items which include the 

testee to have knowledge about a specific cultural practice in order to answer the 

question successfully. An example of this is item 22 (see figure 1) of the Picture 

Completion subtest, Weschler Preschool and Primary Scale of Intelligence, WPPSI, 

                                                           
 

1 Culture, as used in this study, refers to the community, society or context in which the child 
lives. Thus, children in South Africa will be exposed to a slightly different culture of beliefs 
and knowledge systems than children in Finland. Culture in the context of this study does not 
refer to race or imply any racial connotation. 
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(2003a).  The WPPSI is on the HPCSA’s list of classified and certified psychological 

tests (2017) and is used by psychologists to assess South African children (Foxcroft 

Paterson, Le Roux, & Herbest, 2004).  

 

 

Figure 1. Item 22 from Picture Completion Subtest (Weschler, 2003a).  
 

Figure 1 shows two ice skaters; the learner needs to identify that there is a 

blade missing from the one ice skate. However, ice skating is not as popular an activity 

in South Africa, as it is in the Northern hemisphere and is not easily identifiable by 

learners. This may distract learners from the task at hand and prohibit them from 

offering the correct answer. It speaks for itself that these types of items and tests would 

be discriminating against the testee on the basis of cultural knowledge and not ability 

to process information correctly or to problem solve. Similar issues were found by 

Mawila (2012), when she examined the quality of test items in the Junior South African 

Individual Scales (JSAIS). Mawila (2012) found that some of the items where outdated 
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and developed specifically for use on English and Afrikaans test takers. She found 

that the Sesotho children could not relate to some of the images and could therefore 

not accurately answer the item.  Many psychologists believe that the idea that a test 

“can be completely absent of cultural bias” (Benson, 2003a, p.1), that is culture free, 

is not possible as even non-verbal tests (thought to be more culturally fair than verbal 

tests), have verbal instructions (Benson, 2003a; Cole, 2009).  

 With that being said, it is important to note that both the 1998 South African 

Employment Equity Act, as well as the South African Health Profession’s Council’s 

(HPCSA) legislation, give a clear directive to South African practitioners, outlining their 

ethical and legal obligation to administer culturally fair tests (Van de Vijver & 

Rothmann, 2004).  Even so, very few culturally relevant tests are available in South 

Africa (Donald, Thatcher, & Milner, 2014; Foxcroft et al., 2004). This is despite 

practitioners becoming more cognisant of the importance of using sound assessments 

which maintain their validity across cultural groups (Paterson & Uys, 2005). Foxcroft 

et al., (2004) noted that 65.8% of practitioners “indicated that they feel the tests that 

they use are only sometimes appropriate to use cross-culturally” (p. 20). The majority 

(58%) indicated that more culturally fair tests needed to be made available in South 

Africa. Based on these findings, there appears to be a justifiable demand from 

practitioners for tests that are deemed culturally fair in South Africa. 

This study will contribute to the revision/adaptation of the Culture Fair 

Intelligence Test – Version 1 (CFT1-R) for a sample of culturally and linguistically 

diverse children in Gauteng, South Africa. The CFT1-R is a non-verbal, intelligence 

test designed to assess the fluid intelligence of children aged between four and nine 

years (Weiβ & Osterland, 2013). The CFT1-R is founded on Cattell’s theory of 

intelligence (Carroll, 1984; Cattell, 1987; Kvist & Gustafsson, 2008). This specific test 
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(CFT1-R) was chosen for the purposes of this study, as it was initially used in the 

validity study of a South African sample of learners on the Mathematical and 

Arithmetical Competence Diagnostic test (MARKO-D) test (Fritz, Ricken & Balzer, 

2009). The results showed that it could be a possible test for adaptation for South 

African children, as the CFT1-R tests fluid intelligence and there is very little language 

used in the test, in comparison to the outdated verbal IQ tests currently available in 

South Africa (see further discussions in paragraph 2.8.1, Cognitive Assessments in 

South Africa).  

Language is thought to be the fault line along which culture varies and as such, 

has a considerable impact on test performance in a multilingual South Africa (Foxcroft 

& Aston, 2006). In a testing situation, language is therefore a source of potential bias. 

The development or revision of non-verbal test items has been postulated as a 

possible solution (Foxcroft & Aston, 2006; Nell, 1994; Owen, 1991). Simply translating 

a test into a mother tongue is in no way sufficient to ensure the validity of the test in a 

multi-cultural context. And in a multi-lingual society such as South Africa, the task of 

translating a test into all mother tongues is a complex one (Foxcroft, 2004; Fritz, et al., 

2014). When developing new instruments or revising existing instruments, it is crucial 

to make allowances for cultural differences in a reliable and consistent manner.  

 

1.2. Problem Statement  

 It is evident that there is an urgent need in the South African context for ethically 

and culturally sound assessments. This being said, adaptation and or development of 

new assessments for a multi-cultural, multi-lingual society is both costly and time 

consuming. It is possible that this is a major contributing factor as to why there are so 

few, if any, available tests to measure children’s cognitive functioning in South Africa. 
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Up until the early 1990s, the Human Sciences Research Council (HSRC) was the 

primary test developer and supplier (Foxcroft, 2004 et al.; Foxcroft & Roodt, 2006). 

However, it has gradually been receiving less government funding for this kind of test 

development and has been restructured (Foxcroft et al., 2004). According to Foxcroft 

et al., (2004), this has left practitioners unsure of what role the HSRC will play in future 

test development. Various small organisations have “sprung up to develop and supply 

tests, but there is no body or organization to coordinate test development activities” 

(Foxcroft et al., 2004, p. 1) and to validate whether tests are culturally fair and reliable. 

As of 2003, there has been no governing organisation with regards to test distribution, 

as the HSRC relinquished their role as the central test distributor in South Africa.  Since 

then, the responsibility of test development and adaption has been left with private test 

distributors, academics and psychologists (de Beer, 2017).  

As a psychometrist, I understand, first-hand, the challenges faced by the 

Education Psychology and Psychometrics fraternities. Practitioners try their best to put 

together batteries of tests that do not discriminate against children. For example, the 

Gauteng Education Department has brought out a basic screening assessment that 

does not make use of an intelligence test. However, a culture fair, as opposed to 

culture free, test is a necessary and vital goal to strive towards, should the South 

African assessment profession want to abide by the regulations as outlined by the 

HPCSA and the Employment Equity Act. The aim of this study is to get practitioners 

in South Africa one step closer to attaining that goal, by starting the process of 

validating an assessment tool for the South African population. 
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1.3.  Aims and Objectives  

The overall aim of the study is to establish how the cultural fairness of an 

intelligence test, can be notably advanced/adjusted by modifying the test times and 

the pictorial examples used in the test. To realise the aim2 of the study, the following 

objectives are set: 

- To establish, from the literature, what constitutes a culturally fair test. 

- To determine what the optimal subtest time limits are on the CFT1-R for a 

small sample in Johannesburg, South Africa.  

- To determine whether home language is an important variable when 

determining optimal test time limits.  

- To determine whether the addition of pictorial examples is an important 

variable when determining cultural fairness. 

 

1.4.   Research Question  

 The above stated discussion of the identified problem has led me to the formulation 

of my research question.  

Can the cultural fairness of an intelligence test be advanced/adjusted by 

modifying subtest times and providing additional pictorial examples? 

 

                                                           
 

2 As this is a study that may be of a sensitive nature, I wanted to include this section. I have 
stated the aims and objectives above, but I want to demarcate very clearly what I am not 

trying to accomplish with this study. It is important to note that the main objective of this 
study is not to criticise the assessment fraternity and I am cognisant that they are doing the 
best they can under the circumstances. Furthermore, I am not attempting to find an 
underlying concept of intelligence that would discriminates against certain individuals.  
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1.5.   Theoretical Framework  

 The theoretical field in which this study is located is chiefly that of the 

psychometric approach, which can be defined as: 

“A theoretical perspective that portrays intelligence as a trait (or set of 

traits) on which individuals differ; psychometric theorists are responsible for the 

development of standardised intelligence tests” (Benson, 2003a, p. 301). 

Using the above as my focus, I will investigate the concept of intelligence and 

cognitive development within this broad lens. Moreover, I will focus more specifically 

on the work of Raymond Cattel as his intelligence theory is the theoretical foundation 

for the CFT1-R. The CFT1-R is a timed, cognitive assessment which measures fluid 

intelligence (Weiβ & Osterland, 2013). It is grounded in Cattell’s Theory of Intelligence, 

which describes intelligence as having two traits, namely crystalized and fluid 

intelligence (Cattell, 1987; Weiβ & Osterland, 2013). A more in-depth discussion on 

intelligence theories, cognitive development theories and testing and culture can be 

found in Chapter Two (see paragraph 2.6, Psychology and intelligence).  

This theoretical framework will give this research its intended focus, guiding the 

way that I investigate the literature and collect and analyse the data. (Pollard, 

Johnston, Dixon, 2007). 

 

1.6.   Overview of Research Methodology  

 This is a pilot study, intended to determine whether the adaptation of an 

intelligence test would affect it culture fairness. The following research design and 

methodology were selected.  
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1.6.1. Research Design 

A quantitative research design was implemented by sampling participants in the same 

grade (grade 2) across different schools from similar low socio-economic backgrounds and 

different languages of instruction, in urban Johannesburg, over a two-week period. Taylor 

and Yu (2009) note that in South Africa socio-economic status (SES) has historically been 

dictated by race rather than merit. They go on to link a leaner’s SES to the quality of education 

they receive. As a result, access to education does not necessarily transform social 

inequalities, but may replicate the model (Taylor and Yu, 2009). 

The CFT1-R instructions had been translated from German into English, isiZulu, 

Sesotho and Afrikaans in initial studies (n=200) that accompanied the standardising 

procedures of another test that is studied in the Centre for Education Practise Research at 

the University of Johannesburg. As already mentioned, it is presupposed that simply 

translating the instructions is in no way adequate when revising a test. In addition to the 

translation (and for the purposes of this pilot study), this proposed research will concentrate 

on a further two aspects of the test to improve its culture fairness. These are: 

Adding two more examples per subtest to further ensure the testee clearly 

understands what is required of him/her (Foxcroft, 2011).    

Adding extra time per subtest to establish what the optimum test time for a South 

African testee would be (Mandinach, Bridgeman, Cahalan-Laitusis, & Trapani, 2008; 

Portolese, Krause, & Bonner, 2016). 

1.6.2. Sample 

 The population was grade two pupils attending schools in and around 

Johannesburg.  The population was comprised of four homogenous subgroups based 

on their home language; specifically, isiZulu, Sesotho, English and Afrikaans. These 

subgroups were chosen so as to replicate the subgroups used during the initial 
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administration of the original CFT1-R in the mentioned pilot of the MARKO-D test 

validation in 2014.  One hundred and twenty grade 2 learners, 30 from each subgroup, 

were selected, using convenience sampling methods. It should be noted that this 

sampling method may cause the data to be less credible in terms of generalisability 

(Chaturvedi, n.d; Marshall, 1996 Miles, Huberman, & Huberman, 1994; Creswell & 

Clark, 1997). 

 (Miles, Huberman, & Huberman, 1994; Creswell & Clark, 1997). 

1.6.3. Data Collection Methods 

The adapted CFT1- R was administered to the sample in groups of ten learners per 

sitting. The researcher administered the CFT1- R to the English-speaking learners. The 

isiZulu, Sesotho and Afrikaans tests were administered by experienced test administrators 

who could speak the other three subgroup languages, thus decreasing the possibility of 

language bias. I was present at all testing opportunities and supervised all the test 

administration. 

1.6.4. Data Processing and Analysis 

Once the test was administered, it was scored, and the raw scores were inputted in 

an Excel spreadsheet. The normed scores were not determined as there are no South African 

norms available for the CFT1-R. This, in turn, was inputted into the Statistical Package for 

Social Sciences (SPSS) to run the statistical analysis.  

With regards to the possibility of increasing the time limit, data was correlated to 

establish the mean test time for each subtest, thus giving an indication if more time needed 

to be allocated in the revision of the subtest. An independent t-test analysis was used to 

compare standard time limit between the original CFT1-R and that of the research sample. 

 A dependent t-test analysis was used to establish whether there is significant 

variation in optimal test time within the sample in terms of home language (General 
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Hypothesis Two). In order to achieve this the test times of each language group where 

compared with one another. I analysed the increased performance per 30 second 

interval for each of home language groups. 

 

1.7.   Trustworthiness  

Trustworthiness refers to the value or worth of a research project. Andres 

(2012) notes that research is deemed trustworthy if it produces data that answer the 

research question and if the sample is an accurate reflection of the population at large. 

In quantitative research, the term validity and trustworthiness are used 

interchangeably (Andres, 2012; Efron & Ravid, 2013).  

In order to ensure trustworthiness, the ethical guidelines regarding the use of 

psychological assessments were strongly adhered to. These include safeguarding the 

integrity of the assessments, strictly adhering to the administration instructions of the 

assessment and ensuring that rigorous attention was paid to the scoring of 

assessments (Foxcroft & Roodt, 2013). Furthermore, extraneous variables were 

identified and controlled to the best of the test administrators’ abilities (see 3.4.3 

Control of extraneous variables). This increased the internal validity of the research 

(Efron & Ravid, 2013). As this research project involved children in very diverse 

settings, some extraneous variables were not anticipated and will be discussed in 

paragraph 5.6, Limitations.  In terms of external validity, convenience sampling 

methods (see paragraph 1.6.2, Sample) was selected. As the sample population was 

so large, the convenience sampling method means that the sample more accurately 

reflects the sample population, therefore increasing external validity (Andres, 2012; 

Efron & Ravid, 2013).  

It has to be noted though that the sample is not a true representative sample of the 
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entire South African population but is rather representative of the heterogenous 

languages groups I researched.  

 

1.8.   Ethics 

I adhered to general guidelines of ethical research in this study. I have 

obtained ethical clearance from the Research Ethics Committee of the Faculty of 

Education at the University of Johannesburg (Appendix 1B).  

 In terms of ethical conduct with participants, since this study is located in the 

practice zone of psycho-educational assessment, the guidelines for ethical practice in 

this field will be strongly adhered to according to the guidelines set by the Health 

Professions Council of South Africa (HPCSA, 2006b). These guidelines include 

informed consent from the parents of minors, informed assent from the participants 

themselves and the maintenance of confidentiality (Fleet & Harcourt, 2018; HPCSA, 

2006b; Sattler & Hoge, 2006).  

A letter introducing the study was sent to the parents or legal guardians of 

potential participants, which needed to be signed and returned to me. The notion of 

voluntary participation was communicated to all participants and the right to withdraw 

at any time was clearly conveyed. This is in line with Fleet & Harcourt (2018), who 

argue that receiving consent from the child is a vital step in researching children.  The 

principal of anonymity was maintained by using an identification code (viz. 001-120) 

for all other participants. All assessment results and other data will be locked in storage 

and no one will have access to the data except for my supervisor and me.  

 

1.9.     Demarcation of this Study  

The study consists of the following chapters: 
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Chapter One serves as an introduction to the study intended to orientate the 

reader to the context and theory that underpins the research. It will also give a brief 

overview of the study.  

Chapter Two contains a detailed literature review, presenting and synthesising 

the most recently theory around intelligence, cognitive development and 

problematising psychometrics in South Africa. A review of the theory that has led to 

the development of the assessment instrument in this study is also presented in detail.  

Chapter Three presents the research design and methodology that was utilised 

in this study. Since the data collection in this study was done by using an assessment 

instrument, a detailed description of how the instrument works has been given.  

Chapter Four presents the results of the assessment and an analysis of the 

results according to the data analysis methods described in chapter 3. 

Chapter Five will conclude the study with a discussion of the results outlined 

in chapter 4, a summary, a discussion of limitations and will suggest recommendations 

for further research.  

 

1.10.   Conclusion  

This chapter has described the background and rationale for this study and 

presented an overview of how the research will take place. The next chapter will 

present a detailed discussion of the theory that underpins this study by reviewing and 

synthesising literature in the field of intelligence and intelligence testing.  
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2. Chapter 2: Literature Review: Problematising intelligence 

 

2.1. Introduction to ideas of cognitive development 

For those of us who are involved in education and seek to offer appropriate 

interventions to learners, we need to have a clear understanding of where learners’ 

difficulties lie. Psychometrics was founded on this premise. In 1900, a French 

professional group for child psychology, La Société Libre pour l'Etude Psychologique 

de l'Enfant, approached Alfred Binet to develop a measurement tool which would allow 

the educators to identify where a child has processing difficulties, so that the educators 

could facilitate the appropriate support (Shaffer, 2002). In order to develop a 

measurable intelligence quotient (IQ) which can be assessed in scholastic 

assessments, the concept of intelligence needs to be defined. However, quantifying 

an abstract concept, such as intelligence is problematic and has resulted in a large 

variety of definitions and theories on this topic (Shaffer, 2002). It is these kinds of 

shifting definitions that have contributed to the strong association between humanities 

and qualitative research (Bond & Fox, 2015).   

The aim of this chapter is to explore whether there is information in literature 

about a more viable option to the cognitive measures we currently have available in 

South Africa, to assess children’s cognitive functioning. To achieve this, I need firstly 

to examine what has been done historically as well as current global trends in terms 

of the assessment of cognition. I will then explore the above in a South African context, 

looking to answer questions such as ‘what issues do we have in South Africa in terms 

of cognitive assessment’, ‘what can we do differently’ and ‘why do we need South 

African assessment tools’.  
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The desire to define, understand and quantify intelligence is not a new 

phenomenon, nor is it specific to a certain discipline (Cattell, 1987). A simple search 

on any Internet search engine reveals society’s quest and curiosity about cognitive 

development.  The Internet and social media are rife with quick quizzes and apps that 

‘assess’ one’s IQ (https://www.test-iq.org; https://iqtestnow.org; https://intellitest.me). 

Answers and explanations are a rich melting pot of both scientific theories and 

untested viewpoints borne out of their implicit theories and understandings. Cognition 

is not something that is easily defined, because any definition is dependent on one’s 

viewpoint and ontological orientation. Intelligence cannot be defined in singularity, but 

rather it is made up of differentiated views (Shaffer, 2007). Everyone’s view or 

understanding will be influenced by their personal philosophy as well as their exposure 

to a certain discipline (Mpofu, 2002). 

For the purposes of this study I want to look at different disciplines and how 

they view childhood cognitive development. With all the contributing views on 

intelligence, I will argue that one cannot look at one view in isolation, but rather need 

to consider the perspective and influence of various aspects to gain a more holistic 

understanding. To answer the questions on why we need psycho-educational 

assessments, one must firstly look at how we define intelligence. I start with the 

perspective of broad philosophical viewpoints, followed by a hard science position, not 

only looking at philosophical views, but also neuro-scientific properties that influence 

intelligence. Thirdly I will look at the psychological viewpoints on intelligence as well 

as the history of how intelligence has been defined.  Following on from this—and 

possibly the most important in terms of the purpose of this research—I will look at how 

culture influences our understanding of intelligence. Lastly, I will look at intelligence 

https://www.test-iq.org/
https://iqtestnow.org/


Adaptation of an intelligence test to assess its cultural fairness  

 

15 

testing, on a global stage and then, more specifically, in the multi-cultural context of 

South Africa.  

The philosophical view on cognitive development will be the starting point for 

this chapter. It was the early philosophers who first attempted to gain an understanding 

of cognitive development, and in so doing laid the foundation for the study of 

intelligence (Princiotta & Goldstein, 2015). 

 

2.2. Philosophy of cognitive development 

The desire to understand human intellect has fascinated scholars for centuries 

(Cattell, 1987). Philosophical scholars in early history are no exception, the most 

noteworthy of these, being the Greek philosopher, Plato. Plato’s viewpoint of 

intelligence “set an integral foundation for our current conceptualizations of 

intelligence” (Princiotta & Goldstein, 2015, p.83).  

His view of intelligence was said to have been inspired by looking up at the 

stars. Plato argued that it was not possible for all that beauty to have been achieved 

haphazardly but was rather because of the deliberate influence of an intellect or nous 

(Carpenter, 2010). Plato argued that the beauty of creation/being able to create 

implied the existence of a divine intellect who thought the world into creation 

(Carpenter, 2010). In Timaeus, Plato stated that “there can be no wisdom [sophia] or 

intelligence [voũv] without soul…It is impossible for intelligence to be [or arise] without 

soul” (as cited in Carpenter, 2010, p.40). 

For Plato, there was an undeniable link between human intellect and the soul. 

He gave an analogy of the intellect as being the charioteer that must guide the soul by 

controlling two horses. A white horse representing rationality and moral impulses and 

a dark horse representing irrational impulses and urges. He believed humans were in 
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a constant state of conflict between their “appetites and emotions” (Princiotta & 

Goldstein, 2015, p. 85). According to Plato the “supreme goal of life” (Princiotta & 

Goldstein, 2015, p. 85) is for a human to “free the soul as much as possible from the 

adulteration of the flesh” (Hergenham, cited in Princiotta & Goldestein, 2015, p.85) 

Plato viewed intellect as the means by which individuals would resolve the conflict 

within themselves and ultimately free their truest part, the soul, from the confines of 

their humanness (Carpenter, 2010; Cattell, 1987; Princiotta & Goldstein, 2015; 

Shaffer, 2007).  

In terms of a more modern outlook on intelligence, one can find a view on the 

quantification of intelligence from the field of physics. As briefly outlined in the 

introduction, one of the major controversies with intelligence testing is the issue of 

quantifying an abstract concept. Theoretical physicist, Kaku addresses the need to 

quantify intelligence in all life forms. In the Origins of Intelligence (2010), Kaku sets out 

to quantify consciousness and intelligence. To claim that humans are the only form of 

intelligent life is ignorant and misguided (Kaku, 2014). Should one take the view that 

man’s technological advancements are indicative of our superior intelligence, one 

could argue that, for example, the fact that we can fly, that we have built flying 

machines, demonstrates our intellect as a species. However, should you look at the 

seed of a maple tree, it is the exact shape of an aircraft’s aerofoil. The maple tree has 

been producing aero dynamically perfect ‘wings’ long before the Wright brothers took 

to the sky. There is also an argument that there is a form of intelligence present in this 

case, albeit on a less obvious scale than seen in an animal species (Kaku, 2010). 

Based on his argument, Kaku would see the maple tree has having roughly 10 

units of consciousness, as it is able to sense temperature change and adjust to its 

environment etc. Kaku notes that the maple tree has evolved a seed that has a shape 
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that will enhance its ability to fly. Therefore, the maple tree has a level of intelligence. 

Kaku goes on to state that according to his model, the most intelligent ‘thing’ we know 

of is the universe itself (Kaku, 2014).  In very broad terms, perhaps intelligence is not 

limited to and for the exclusive use of the human species, but rather it is a universal 

concept, that we––as human beings––have managed to harness and/or develop to a 

greater extent than other species. While the viewpoint in this section is speculative, it 

is worth keeping in mind. It shows that, in terms of this study, that the concept of 

intelligence stretches beyond the realm of education. Adopting a single view on the 

subject will restrict our ability to measure it.  

The philosophical view on intelligence is quite broad, looking at a universal 

rather than individual intelligence. This broad view forms a foundation from which to 

launch a more specific study into the variances in individual intelligence. And it is these 

variances that psychometrics sets out to measure. For the purpose of this study, which 

looks specifically at the ability to measure intelligence in children, I will now narrow my 

scope to look at the philosophy of child.  

2.2.1. The philosophy of child. 

The literature on intelligence, from a philosophical perspective, dates back 

centuries. However, there is a notable absence of discussion relating specifically to 

children (Gopnik, 2009). Alison Gopnik is a professor of psychology at the University 

of California and contends that, children are “both profound and puzzling and this 

combination is the classic territory of philosophy…Yet you could read 2,500 years of 

philosophy and find almost nothing about children” (2009, p. 5). Over the past 30 years 

the scientific world has seen what has been described as a scientific revolution in 

terms of our understanding of babies and children. This, in turn, has seen philosophy 

including children in their quest to understand how and why we are the way we are 
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(Gopnik, 2009). This trend will surely mean that, when it comes to cognitive 

development testing in children, test developers will have a more inclusive 

understanding of how a child thinks, from a philosophical perceptive.  

A fundamental difference between the human species and other animals is our 

ability to change. Not only do we change our world, but we change ourselves and 

others around us. Carey, who has specialised in exploring issues around the 

development of the human mind, specifically in children, argues that while there are 

striking similarities between humans and certain animals when it comes to cognition, 

problem solving, rationality and intelligent thought, there are also vast differences 

(Carey 2009; Lupyan 2015; Spelke 2003).  This is echoed by cognitive psychologist 

Elizabeth Spelke. Spelke (cited in Lupyan, 2015) states that: 

“Although all animals find and recognize food, only humans developed the art 

and science of cooking. [A]ll animals need to understand something about the 

behaviour of the material world to avoid falling off cliffs…but only humans systematize 

their knowledge as science…all social animals need to organise their societies, but 

only humans create systems of laws and political institutions to interpret and enforce 

them” (p.277). 

It is our knowledge that distinguishes us, as human. Understanding how we 

attain knowledge, manipulate it and use it to offer alternatives in our world is key to 

understanding how we can access it. Gopnik (2009) argues that by studying how 

children attain, manipulate and use knowledge, we can explain how and why the 

human species effect change. The study of children will assist philosophers and 

scientists alike in answering fundamental questions, including those pertaining to 

intelligence (Gopnik, 2009). And in so doing offer a more valid means to measure 

intelligence. 
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The question that has led philosophers to look at ideas dating back to Plato, 

has been ‘How can we know so much about the world?’ The study of children, how 

their minds are changed by the world and, in turn, how it changes the world, seems to 

be essential to answering that question. The scientific methods of experimentation and 

statistical analysis seem to be programmed into the minds of young babies. Gopnik 

found that the steps followed by infants when testing their understanding of the world 

are similar in nature to those a researcher would use. An infant will develop a 

hypothesis, test the hypothesis and then accept the hypothesis or develop a new 

hypothesis that will explain test results. Gopnik (2009, p.108) notes that “very young 

children unconsciously use these techniques to change their causal maps of the world. 

Those programs allow babies, and so the rest of us, to find the truth”. Imaginative play 

allows children to learn not only how to create causal structure in their world, but 

importantly how to visualise the possibility of a new world or scenario. And it is this 

ability that allows them to effect change. The knowledge about our power to influence 

change is one that is developed when a child creates an imaginary world with 

imaginary people. Before a child can offer counterfactuals, they must understand the 

causal structure of that specific environment. Gopnik (2009) states that it is this 

knowledge that makes “creativity possible” (p.49). To make changes or offer 

alternatives one needs to know how events are connected.  It is our knowledge about 

the world that underpins our ability to change it (Gopnik, 2009). 

When looking at the evolution of intelligence from a philosophical perspective 

there are two main theories. One, that it is the understanding of the physical cause, 

which in turn has allowed us to develop and use complex tools. And the other being 

an understanding of the psychological cause, which has allowed us to grasp complex 

social networks and develop culture (Gopnik, 2009). Both are evident when looking at 
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the evolution of intelligence and both are dependent on an individual’s ability to 

understand causal structure—an ability fine-tuned in the mind of a child (Gopnik, 

2009). 

The philosophical view on intelligence shows that on a universal scale the 

desire to quantify intelligence exists even when looking at non-human intelligence. On 

an individual scale, understanding how a child develops cognitively is key. It offers 

insight that is vital in defining and quantifying the development of intelligence in 

children. Furthermore, a child’s intelligence sets the foundation for adults’ intelligence. 

This understanding allows us to more effectively define a measurable intelligence.   

The cognitive development of children is a keystone of this research as I set 

out to problematise our ability to access cognitive development in children.  The next 

step to developing a better understanding of the cognitive development in children is 

to take cognisance of the scientific view of cognition and cognitive development. 

 

2.3. The biology of cognitive development 

Cognitive development cannot be looked at in isolation as there are various 

mechanisms that can affect how it is developed and how it is expressed. I have briefly 

outlined how cognitive development can be explained from a philosophical lens. Next, 

I will take a biological perspective, in terms of what the brain looks like, brain 

functionality and in which way, if any, this affects intelligence. When trying to 

understand the concept of intelligence, one cannot ignore the biological effects.  The 

brain is the organ that is primarily associated with cognitive development, with the pre-

frontal cortex being described as the seat of intelligence (Shaffer, 2002).   

To begin this process of understanding the biology that underlies intelligence, 

my first question is, ‘Is there a link between the physical structure of an individual’s 
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brain and their cognitive skills?’.  Einstein was arguably one of the most intelligent men 

of our time (Shanks et al.,2013) and upon his death, his brain was removed from his 

body, and subsequently stolen, to be studied by scientists to explain his superior 

intellect (Weiwei et al., 2014). Recently, photographs of his brain were discovered and 

examined by Professor of Anthropology at Florida State University, Dean Falk. Upon 

examining the pictures, Falk concluded that Einstein’s corpus callosum was larger 

than compared with those of controls. While this cannot account solely for Einstein’s 

high intelligence levels, Men et al., (2014), argue that it was most certainly had to be 

a contributing factor. Other differences thought to have influenced his increased 

visuospatial and mathematical ability as well as his predilection for thought 

experiments, was the fact that he had a higher than normal number of glial cells as 

well as a large prefrontal cortex (Men et al., 2014). This suggests a hard link between 

the structure of an individual’s brain and their intelligence levels. What our brains look 

like influences the cognitive skills that cognitive tests set out to access. Variations in 

structure could account, to some extent, for variations we see in test scores. These 

variations have been supported by research on individuals with average intelligence. 

Andreasen et al., (1993) found that there was a significant, albeit moderate correlation 

between the size of the cerebral structure and intelligence. Jung & Haier, (2007) note 

that modern neuroimaging can explain the biology of intelligence.   

John Duncan, the programme leader at the Medical Research Council Brain 

and Cognition Unit, Cambridge found that it would seem that intelligence has a neural 

basis (Duncan, 2001). More importantly, it appears that it is our frontal neurons, of 

which the human species has the highest proliferation when compared to other 

species, which enable intelligent behaviour. Furthermore, Duncan (2001) noted that 

these neurons were more flexible in functionality than those found in other parts of the 
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cortex—“neurons in selected frontal regions adapt their properties to code information 

of relevance to current behaviour, pruning away all that is currently task-irrelevant” 

(Duncan, 2001, p.3) This indicates that there is a cluster of neurons that activate when 

intelligent behaviour is required, regardless of whether it is mathematical, reasoning 

skills, or literacy etc. Duncan (2001) suggests that individual differences in intelligence 

could be found in the differences of the structure and function (increased number of 

glial cells) of the prefrontal cortex. This would appear to support the findings of Falke 

(Men et al., 2014) that Einstein’s intelligence could be partly attributed to the physical 

size of his prefrontal cortex. 

When scoring a cognitive assessment, the probability of finding two identical 

results is highly unlikely. The aim of assessments is to quantify individual variances. 

As stated above, brain structure accounts for some of the individual variances found 

in intelligence tests. This is because no two brains will be identical. The reason for this 

is twofold: firstly, due to the “nonlinear process involved in neuronal morphogenesis” 

(Geake, 2008, p.2). As with any of our physical features, our brains do not develop as 

exact replicas of our parents. Our genetic code, which we inherent from our parents, 

influences everyone’s neuronal morphogenesis. Secondly, no two individuals will have 

the same life experiences, and therefore will not have an identical neural development, 

not even paternal twins can share identical experiences. On the one hand our genetic 

code influences how, our brain will develop. On the other hand, our life experiences— 

especially in the early years of childhood—influence neural development processes 

such as neural pruning (Geake, 2008; Shaffer, 2007).  Factors such as exposure to 

harmful chemicals in utero, malnutrition and exposure to physical traumas, to name a 

few, may negatively influence the neural development processes and ultimately 

intelligence levels (Geake, 2008; Grossberg, 2000; Neisser et al., 1996; Shaffer, 
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2007). It goes without saying that variations in our individual intelligence levels are 

rooted both in our biological as well as environmental variances (Shaffer, 2007).  

To gain understanding of children’s cognitive development it is important to not 

only be aware of the influence of biology in a broad sense, but to consider biology 

expressly in terms of a childhood.  

2.3.1. Neuronal development in children. 

When looking at assessing cognitive development and the problems faced 

when trying to assess it, I wanted to also look at how cognitive skills develop.  During 

the seventh to the eighteenth weeks of gestation, neurogenesis—development of the 

neurons—is at its peak (Elliot, 1999).  Synaptogenesis, the development of synapses, 

begins at around 28 weeks; however, this only peaks during the first two years of life. 

During this time, 83% of dendritic growth occurs. Another characteristic of postnatal 

synaptogenesis is the fact that the cerebral cortex produces twice as many synapses 

as is needed. This over-production leads to competition between the synapses 

(Gazzangia, Ivry, Mangun, 2002; Shaffer, 2007). Experiences with the environment 

solidify certain connections while those that are weak and have not been established 

or are no longer needed (i.e. the sucking reflex) undergo a process of neuron 

elimination, commonly referred to as pruning. The way in which our brains prune or 

discard connections that are weak and have not been established, points to the 

importance of stimulation and education in early childhood cognitive development.  

(Elliot, 1999; Gazzangia et al., 2002; Shaffer, 2007).  

By birth, the baby has an almost anatomically complete brain, apart from 

myelination of the axons in the brain (Shaffer, 2007).  Figure 2 shows how the first 

year of a child’s postnatal development is key for the establishment of neural 
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connections used in the sensory development as well as language development 

(Nelson, 2000). Once these have been established, there is a steep increase in the  

development of the neuronal connections required for cognitive functioning.  

Figure 2. Human Brain Development (Nelson, 2000). 
 

The sensitive period for this development falls between years one to six, before 

tapering off in middle adolescence (Elliot, 1999; Gazzangia et al., 2002; Shaffer, 

2007). It is during these formative years that practitioners will start to make use of 

cognitive assessments. However, it is imperative that the assessment tools that we 

have at our disposal are valid and reliable. Any support that is needed will be more 

effective if it is delivered while the brain is still pliable.  

By the age of six years old, a child’s brain has increased significantly in volume 

(Gazzangia et al., 2002). This can be attributed to the myelination of neurons as well 

as the proliferation of glial cells. Research into this aspect of brain development has 

shown that white matter develops in a linear pattern and development does not differ 

across areas of the brain (Gazzangia et al., 2002; Haier, White & Alkire, 2003). On the 

other hand, grey matter development showed a preadolescent increase as well as a 



Adaptation of an intelligence test to assess its cultural fairness  

 

25 

post adolescent decrease in development. Furthermore, unlike white matter, grey 

matter development is not the same across cortical regions. Haier et al. (2003), noted 

a high correlation between the volume of grey matter in the frontal cortex and 

intelligence scores across ages. He also noted that a high IQ predicated high 

functioning on non-IQ questions. Intelligent people think about everything differently. 

It has been proposed that this could be why gifted children enjoy socialising with other 

gifted children (Craik & Bialystok, 2006; Geake, 2005; Haier et al., 2003).   

The early years of a child’s life show a marked increase in both the volume of 

the brain, as well as the neuronal development that takes place. It goes without saying 

that these changes are influenced by the environment experienced by the child. In 

turn, these changes will influence the child’s cognitive development and ultimately their 

intelligence levels. How these changes are made is referred to as plasticity (Fischer & 

Silvern, 1985). It is no coincidence that psycho-educational assessments are generally 

administered around six years of age. The process of plasticity, which is discussed 

below, is the reason that interventions can assist a child’s cognitive skills.  And the 

main purpose behind psycho-educational assessments is to distinguish what 

interventions are needed.  

2.3.2. Plasticity 

The information practitioners receive from a cognitive assessment highlight 

where a child is experiencing difficulty in terms of cognition. However, this information 

is worthless if it is not used to correctly identify interventions that will assist the child 

where difficulties are identified. Plasticity can be defined as the brain’s ability to change 

its form or structure, usually because of experiences and learning (or interventions). 

As with intelligence, plasticity is not a uniquely human trait. Nonetheless, the brain of 

a human is thought to be more plastic than those of other species. Within the human 
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species there is further variation in neuroplasticity, dependant on the age of the 

individual (Fischer & Silvern, 1985; Gazzangia, et al., 2002).   

An adult’s brain is fairly rigid in terms of how it can adapt to change. The brain 

of a foetus, on the other hand, is exceptionally malleable, allowing the brain to develop. 

While postnatal plasticity is limited in comparison to prenatal plasticity, it is evident 

from the figure below (Figure 3) that the brain of a child—in the early developmental 

years—exhibits greater plasticity and requires less effort to do so. Gazzangia et al. 

(2002), suggest that this can be seen when one looks at the time needed by a child to 

recover from brain trauma in comparison to that of an adult (Gazzangia et al., 2002; 

Gopnik, 2009). 

 

 

 

 

 

 

 

 

 
Figure 3. The Brain’s plasticity across the human lifespan (Levitt, 2009).  

 

The process of learning is key to plasticity. Gopnik (2009, p. 129) argues that if 

plasticity is indicative of an individual’s ability to pay attention, or have a “vivid 

awareness”, then one can infer that babies and toddlers are more open to learning 

experiences than an adult. Once again this points to the fact that early childhood is a 
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critical time in cognitive development, and subsequently intellectual development in 

humans.  

Plasticity, along with neuronal development, seems to be the key feature when 

understanding how children develop cognitively. It is through the process of plasticity 

that interventions can assist children with difficulties. And it is through psycho-

educational assessments that practitioners can identify what interventions are needed. 

Furthermore, intelligence implies cognitive development, so to understand how 

intelligence develops in a child one must look at how intelligence’s cognitive foundation 

is developed (Cockcroft, 2004b). This will be examined in the next section.  

 

2.4. Developmental progressions of intelligence 

As stated earlier, intelligence is interconnected with cognitive development. The 

reason quite simply being that intelligence, as a concept, encompasses the various 

cognitive abilities, including, for example, attention, memory and language. Cognitive 

development, especially in children, therefore, has a direct link to the subject of this 

research, which is cognitive assessments of children in South Africa. A basic 

understanding of the major cognitive developmental theories is key when attempting 

to develop a holistic view of intelligence, especially in terms of children (Cockcroft, 

2004b).  

2.4.1. Jean Piaget’s general theory of cognitive development. 

Piaget, the ‘father of cognitive development’ offers us the most well-known 

developmentally based conception of intelligence. Piaget’s theory is considered a 

constructivist theory in the sense that he argues that a child constructs knowledge and 

meaning from their interactions with the environment, “through the continually shifting 

balance between the assimilation of new information into existing cognitive structures 
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and the accommodation of those structures themselves to the new information” 

(Neisser et al., 1996). According to Piaget’s theory, a child’s cognitive development is 

stage specific, that is, each child develops through a set of specified stages. Piaget 

outlines four major stages that a child would develop through. Between the ages of 

zero to two, a child is in the Sensory Motor Stage (Shaffer, 2007). This stage is defined 

by a child developing the ability to differentiate themselves from other objects. The 

child will now see themselves as an agent of action, recognising that their actions 

influence objects, causing them to act intentionally. They also develop object 

permanence which enables them to understand that an object continues to exist even 

if it is out of sight. Between the ages of two and seven years old, a child is in the Pre-

operational stage. This stage shows the development of a child’s language abilities. 

They begin to be able to represent an object by using a word or an image (Cockcroft, 

2004b; Piaget, 1952; Shaffer, 2007). Furthermore, a child can classify an object based 

on one salient feature. Egocentrism, the inability to understand a different perspective 

on something, other than your own, is still evident in this stage, albeit greatly improved 

(Cockcroft, 2004b, Piaget, 1952, Shaffer, 2007). The third stage of cognitive 

development is the Concrete Operational Stage. This stage is between the ages of 

seven to eleven. A child in this stage is characterised by the ability to engage in logical 

reasoning when faced with concrete tasks. Classification has also improved as a child 

is now able to classify an object based on various features (Cockcroft, 2004b; Piaget, 

1952; Shaffer, 2007). The final stage of development is the Formal operational stage 

from eleven years through to adulthood. Cognitive reasoning skills now enable a child 

to think logically about abstract concepts, allowing them to think hypothetically, or 

ponder ideological questions (Cockcroft, 2004b; Piaget, 1952; Shaffer, 2007).   
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One of the most obvious criticisms of Piaget’s theory is that it is domain general, 

that is, Piaget argued that cognitive maturation occurs concurrently across all domains 

of cognitive ability. Furthermore, Piaget paid little attention to individual variances in 

cognitive development as well as the effect of social interaction in cognitive 

development (Cockcroft, 2004b; Neisser et al., 1996; Santrock, 2005; Shaffer, 2007). 

These issues where addressed by neo-Piagetian theorists such as Pascual-Leone and 

Fischer. Neo-Piagetian theorists integrated the stages as outlined by Piaget with more 

recent concepts in cognitive development (Santrock, 2005). While these theories are 

stage specific, they are not domain specific and, as a result, address two major 

criticism of Piaget’s work. Namely the issue of forwarding an explanation of individual 

variances in cognitive development as well as offering an alternative to Piaget’s 

domain general theory (Santrock, 2005; Shaffer, 2007). 

2.4.2. Pascual-Leone’s Theory of Constructive Operators 

 Pascual-Leone’s Theory of Constructive Operators explains cognitive 

processes as operating on two, hierarchical levels (Miller, Campbell & Juckes, 1987). 

The first level is defined by situational specific constructs. As with Piaget’s schemas, 

these constructs are activated by an external cue, “when the features of reality 

correspond to the qualitative properties of the scheme it will apply” (Todor, 1979, p. 

315).  

The second level is comprised of situational-free meta-constructs. These 

constructs apply to the first level schemes allowing more probability to activate. The 

second-level meta-constructs work on the first level schemes themselves, but not on 

the initial input themselves. There are a few meta-constructs described by Pascual-

Leone, but the one that is of significance to this research is the M-operator. This meta-

construct “may be thought of as a quantification of an individual’s cognitive capacity” 
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(Todor, 1979, p.316).   M is described as the mental energy that the individual requires 

to activate or keep information ‘open’ in one’s mind, which equates to working memory. 

While Pascual-Leone advocated a simple explanation of M, it is evident that this 

construct is complex in nature. The M-operator develops according to Piaget’s stages 

of cognitive development. A child’s M capacity is said to develop according to Piaget’s 

stages of development and M is thought to play an active role in a child’s ability to 

develop from one stage to the next. As M develops, it increases the number of mental 

units a child can hold in his/her mind at any given point. This will also increase the 

complexity of task that can be successfully completed.  (Miller et al., 1987; Todor, 

1979). 

2.4.3. Fischer’s Dynamic Skills Theory 

Another prominent neo-Piagetian theorist is Fischer. Fischer’s Dynamic Skills 

Theory is similar to Piaget’s theory in the sense that he describes four stages (see 

figure 4) in cognitive development; namely the reflexes tier, the sensorimotor tier, the 

representational tier and the abstract tier (Fischer & Silvern, 1985). The reflexes tier 

deals primarily with the basic reflexes that are established in the first months of a 

child’s life. The sensorimotor tier is like Piaget’s sensorimotor stage in that it operates 

on a child’s perceptions and actions. The representations tier is like Piaget’s Concrete 

Operational stage. Both Piaget and Fischer describe their respective stages as 

operating on a child’s ability to explain their reality. Again, Fischer follows Piaget by 

having a fourth stage which sees the reasoning skills developed in the previous stage 

being developed on a more abstract level (Fischer & Silvern, 1985; Murphy 2008). 
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Figure 4. Fischer’s four tiers of development, (Murphy, 2008). 
 

Within each tier there are four levels or steps that an individual’s needs to 

achieve to complete the specific tier. The first step, which overlaps with the last step 

of the previous tier, notes that the child can manipulate a single set of cognitive skills 

within that tier (Murphy, 2008). Once that has been accomplished, the child is able to 

move onto the second step which entails the ability to make connections between two 

sets or being able to identify the relationship between two sets. This process is 

described as mapping (Murphy, 2008). The third step involves creating a system of 

mappings by coordinating several mappings. In the fourth and final step, the child can 

link and co-ordinate systems with other systems, producing a system of systems. This 

system of system forms the foundation for the first step of the next tier (Murphy, 2008). 

Fischer built onto Piaget’s stage theory by including the role of the environment 

in his theory. He agreed with Piaget in the sense that a child would develop through 
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certain, progressive stages; however, Fischer added that the environment within which 

a child exists will influence how a child progresses through each tier (Murphy, 2008). 

Reams (2014, p.139) describes Fischer’s theory as “a very interactive model, taking 

biology, structure of the mind, social relationships and environmental influences all 

into account, to develop a general model of development that can be applied in any 

domain or context.” In terms of this study, where I am looking at how culture bias can 

influence a child’s ability to perform in a test, I have argued that one cannot explain 

cognitive development in an environmental vacuum. Rather for a cognitive 

development theory to be relevant, it must consider the effects of the environment on 

both a macro and a micro level. That is, the effects on the group at large that it wishes 

to explain, but also on how it can cause individual variances within that group (Murphy, 

2008; Reams 2014). 

Following the works of the neo-Piagetian theorists such as Pascual-Leone and 

Fischer, there has been an increase in post-Piagetian theorists, like Halford, Case and 

Siegler, to name a few (Morra, Gobbo, Marini, & Sheese, 2012).  However, to have a 

richer understanding of cognitive development in children, it is important to discuss, 

albeit at a cursory level, some of the theories within the post-Piagetian approach. For 

the purposes of this research I will focus specifically on the works of Susan Carey. As 

I have argued, intelligence cannot be viewed in isolation as it is affected by various 

factors. The reason I choose to look at Susan Carey’s theory is because, as stated in 

Chapter One, language is the fault line that divides cultures.  If I am going to argue 

that a language free test is more culturally fair than a language loaded test, it seems 

only fitting that I should look at a cognitive development theory that places similar 

importance on language and the development of concepts.  
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2.4.4. Carey’s Origins of Concepts  

Another post-Piagetian theorist is cognitive developmental psychologist, Susan 

Carey. According to Carey, humans develop “rich” conceptual representations of our 

world (Carey, 2009). These start as a concept, or thought, which is developed into a 

belief, and further developed into a theory, the most complex of mental 

representations. When a child, for example, is presented with a situation that 

compliments their existing theory (referred to as the ancestor concept), the conceptual 

systems are reinforced as it holds true. However, when a child is confronted with a 

concept that is not only unexplained by the existing system, but is completely 

incoherent to it, incommensurability occurs. The ancestor concept may be held by the 

child for a time, despite contradicting concepts or thoughts, but after a time the child 

will grasp the new concept (bootstrapping) and develop a descendant concept (Carey, 

2009). The descendant concept cannot be explained by the language of its ancestor 

concept and the ancestor concept ceases to exist. Furthermore, the child analyses the 

core principles at the foundation of the initial theory, discarding or altering them to 

match the beliefs of the new conceptual system. And this, according to Carey, is the 

fundamental of learning. While this occurs with high frequency in children, it is also 

evident in adults. The process of cognitive development, while predominantly seen in 

early childhood, is not exclusive to it (Carey, 2009). 

 

2.5. Culture and intelligence 

It is evident from the above that one cannot extricate the influence of culture 

and the environment in intelligence (Carey, 2009). Not only does it influence on a 

biological level, but also on a cognitive developmental level.  
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2.5.1. Indigenous knowledge systems and intelligence  

When looking at assessments in the South Africa context, specifically in the 

education sphere, the use of intelligence testing is prevalent. They form an integral 

part of both the school readiness screenings, as well as special placement screenings. 

However, before intelligence testing in the South African context can be examined, the 

link between indigenous knowledge systems and intelligence needs to be examined 

(Mpofu, 2002).    

The whole idea of defining and quantifying intelligence, as well as 

understanding it in different settings or societies across the world has been 

controversial for many years. One of the most controversial research projects was that 

of Flynn (2007). Flynn noted that the IQ score of humans were increasing by an 

average of 3 points per decade. He argues that the systematic increase in IQ scores 

is occurring too rapidly to be caused by evolution. While this is not proof against the 

role of genetics in intelligence, Flynn postulates that it can be taken as evidence of the 

effect of the environment on intelligence levels. This became known as the Flynn 

Effect.  In addition, Flynn observed that the average IQ scores of blacks were 

increasing faster than the average score of whites. A possible reason for this was that 

in the past blacks had access to less favourable education environments, which may 

have negatively influenced their ability to perform well in an IQ test (Flynn, 2007; 

Shaffer, 2007). Nevertheless, as blacks are now gaining access to more favourable 

environments, their ability, as tested in an IQ test, has increased faster than compared 

to that of white. Flynn has used the above research to argue that IQ tests do not test 

for true intelligence per say, but rather an individual’s access to favourable 

environments, or adaption to modernity (Flynn, 2007; Shaffer, 2007).  However, in 

some circles, Flynn’s work has been misunderstood as people brought in their own 
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biases regarding what he said. This behaviour is common whenever the question of 

intelligence is involved. Nonetheless, despite the controversy surrounding dialogues 

pertaining to a specific society’s view of intelligence, whether it be the USA, Australia 

or South Africa, one should still look at whether these dialogues or more specifically 

intelligence testing is relevant in a modern–day South Africa (Dawes & Biersketer, 

2011; Flynn, 2007).   

Dawes and Biersketer (2011) argue that, across societies, it is an individual’s 

ability to problem solve which forms the basis of their implicit theory of intelligence and 

therefore that of their explicit theory. Nonetheless, while the ability to solve problems 

may be the universal foundation for defining intelligence, the problems that individuals 

face, differs across societies (Neisser et al., 1996). For example, Western society’s 

view on intelligence has been described by Flynn (2013) as an adaption to modernity, 

rather than a definition of intelligence in its truest form. In more rural areas, on the 

other hand, an individual’s memory or kinetic knowledge may be higher ranked over 

their ability to function in a technology driven society (Neisser et al., 1996).   

Owusu-Ansah and Mji (2013) state that “African researchers need to persist in 

developing and using alternative methods of studying our reality and refrain from 

sticking to the research pathways mapped out by Western methodologies. Knowledge 

of science, and its methods of investigation, cannot be divorced from a people’s 

history, cultural context and worldview” (pg.1-2). One cannot determine how to test 

intelligence levels in a specific society if the indigenous knowledge system of that 

society has not been researched. Serpell (2011) argues that the importance of 

research to not only meet academic criteria, but to “also resonate with indigenous 

understanding” (p.37).  
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Wober (cited in Mpofu, 2002) studied a Ugandan village in 1974 and noted that 

intelligence was defined in a socially orientated manner. The more an individual added 

value to the village as a collective, the more intelligent the individual was thought to 

be. This correlated with Irvine’s research on the Shona’s definition of intelligence 

carried out in 1970 (cited in Mpofu, 2002). However more recent research done by 

both Irvine and Mpofu on both the Shona and Ndebele tribes shows that the African 

perspective on intelligence is changing to include more Westernised conceptions. That 

is, while the view on intelligence still considers the collective, it now incorporates more 

individual characteristics such as level of schooling and economic wealth to name a 

few. Mpofu argues that as more remote African communities are encountering modern 

economies, so their conceptions of intelligence are changing. Their adaption to 

modernity, as Flynn (2007) describes, is becoming an integral part of the African view 

of intelligence. Nonetheless, perhaps the African view of intelligence is not becoming 

more focused on the individual, but rather they have come to see that the more 

“intelligent” and successful an individual is in modern terms, the more that individual 

has adapted to modernity so to speak, the more able that individual will be to assist 

his community. 

Citing the research of Mpofu and Wober, Serpell (2011) concludes that “a 

distinction emerges between the notion of cognitive alacrity on the one hand and that 

of social responsibility on the other, with a highly valued personality trait defined as a 

combination of the two” (p.40). The research referred to by Mpofu (2002) is of societies 

primarily located in Zimbabwe and that means that the value of intelligence of a 

working age individual is predicated on whether they are in or out of the community 

concerned. The Zimbabwean in the diaspora (especially South Africa) is adding value 

(goods, money etc.) to the origin community in ways that are probably impossible for 
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the resident worker. This is not just an African phenomenon, but it is the primary drive 

of diasporas across the globe.  

While there is a growing demand for more research to be done in the literature 

on indigenous knowledge systems and intelligence, there is sadly not a huge amount 

of research on the topic. While psychology in general is spreading across the African 

continent it continues to be predominantly Eurocentric in nature, neglecting the 

epistemologies and values of the very people it aims to assist (Nsamenang, 2007).  

However, it is emerging that the African perspective of intelligence is more 

heterogeneous than its Western counterpart. Ngara (2007) agrees that not only is 

‘African Intelligence’ an incorporation of the Western definition and the African 

community orientated definition, stating that one cannot deny the positive effect that 

the exposure to Western ways of knowing has had on the African. However, he 

expands on this by adding that the African way of knowing is spiritually centred, 

whereas the Western way of knowing is primarily driven by science. As a result, for 

many centuries the colonists dismissed the African way of knowing as being inferior. 

Nsamenang (2007) states that the Eurocentric knowledge system has dismissed the 

“tacit wisdom embedded in Africa’s oral sources of knowledge like proverbs, folklore 

and practises” (p. 4).  Nevertheless, Ngara (2007) cites various examples of where the 

spirit-centred African way of knowing comes to similar conclusions as that of the 

Western world.  

The fact is that despite the change that has occurred around it, the indigenous 

knowledge systems have remained the same to a certain extent. Changing on the 

periphery, as Western ideologies are included, the value systems, beliefs and 

knowledge have remained the same. This core foundation is now being researched 

and valued increasingly by the current generation (Barnhardt, 2005; Ngara, 2007). 
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And it is because of this that the indigenous knowledge system and its views on 

intelligence need to influence and guide the dialogue of intelligence testing in South 

Africa. 

2.5.2. Language: the product and creator of culture 

Understanding the value of language is essential to understanding why humans 

are intelligent. As a species, we are the only animals who create a “rich conceptual 

understanding” (Carey, 2009, p.3) of our world, but linguistic communication has 

enabled us to transfer this knowledge to future generations in a far more effective 

manner. Throughout our daily lives we rely heavily on the problem solving of previous 

generations. Life as we understand it has been shaped and enabled by the intelligence 

of those who came before us (Hall, 2013). Language offers us the ability to transfer 

not just innovations, but the rationale and idea behind these innovations and 

technologies onto future generations (Geary, 2015). This has meant that each 

generation does not need to start from the beginning but can rather build on and add 

to the knowledge that preceded it (Geary, 2015). Language is considered a 

“sociocultural resource” (Hall, 2013, p.7), not only grounded in the culture of its origin, 

but also a means with which both the culture and the individual within that culture can 

express themselves, sharing knowledge and growth. Hall (2013) states “language can 

only reflect cultural understandings; it cannot affect them (p. 16). While I agree that 

the primary role of language is to reflect, language is fundamental to learning, and I 

would argue that learning affects our cultural understandings. Therefore, language 

affects our cultural understandings, though perhaps in a more indirect manner. As 

Gopnik (2009) notes, it is our knowledge of the world that allows us to change it. 

(Geary, 2015; Hall, 2013; Lupyan, 2015). 
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2.6. Psychology and intelligence 

The study of intelligence and subsequently, intelligence testing has its 

beginnings long before psychology was identified as a separate discipline (Cattell, 

1987). Intelligence testing and psychological assessments in general, involves the 

collection of information which can be used to make a judgement or predication on the 

ability of either an individual or a group (Shaffer, 2007). 

2.6.1. The history of intelligence and intelligence testing  

The ability to make accurate predications with regards to success in academic 

achievement is considered of great importance (Beech & Singleton, 1997; Foxcroft, 

1997). Saklofske, Van de Vijver, Oakland, Mpofu, (2015, p. 341) state “both the 

construct of intelligence and its measurement predate the establishment of psychology 

as a scientific discipline and most likely have a history as long as human civilisation”.  

According to Kaufman (2009) and Saklofske, et al., (2015), in 2200 BC a Chinese 

Emperor administered proficiency tests to his officials once every three years. 1000 

years later political candidates in the Chang dynasty were required to complete an 

ability test before taking office. Even more interesting was that in June 1763, an eight-

year-old Mozart was presented at King George III’s court, where his cognitive ability 

was tested by philosopher Daines Barrington. It has been proposed that Mozart was 

the subject of the first intelligence test report as we know them today. The beginnings 

of psychometrics has it root in the desire to quantify cognitive ability in children. This 

speaks to the value of this ability to practitioners and why it is vital that practitioners 

have access to valid and reliable assessments.    

By the mid 1800’s, the study of intelligence had evolved to such an extent that 

a taxonomy had been developed. This allowed individuals who were lacking in ‘normal’ 
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levels of intelligence to be identified and receive, what was considered to be 

appropriate, intervention or care (Cattell, 1987; Kaufman, 2009).   

Intelligence testing, as we understand it, has its origins in more recent history. 

In 1899 Binet was approached by the Free Society for the Psychological Study of the 

Child to develop a test that would give an indication of which children would benefit 

from remedial instruction (Shaffer, 2007). Not only did the Binet-Simon test allow 

psychologists the opportunity to assign children a standardised mental age, but they 

were able to make concise measurement statements (Cattell, 1987; Shaffer, 2007). 

However, Binet was criticised for not paying adequate attention to defining intelligence. 

It was argued that Binet did not have a concise idea of his own opinion on the subject 

(Cattell, 1987). This criticism stemmed from the fact that the Binet-Simon test adopted 

a multifocal perspective of the structure of intelligence. However, in some of his 

writings, Binet suggests a univocal perspective (Cattell, 1987; Kaufman, 2009; Neisser 

et al., 1996; Saklofske et al., 2015; Shaffer, 2007). 

Towards the late 1800’s and early 1900’s the influx of immigrants to the United 

States of America produced a concern that the general intelligence of the population 

would decrease. This spurred an increase in the development and use of intelligence 

testing in the United States of America. In 1916, Lewis Terman Publishing House 

published a revised version of the Binet-Simon test, namely the Stanford-Binet test. 

The start of the First World War further propelled the industry to develop tools that 

would enable them to place soldiers in areas that would best suit their skills and 

abilities (Kaufman, 2009; Shaffer, 2007). From henceforth, the use of intelligence 

testing in psychology, the workplace, as well as the classroom became standard 

procedure. As IQ testing became more popular there was greater demand for more 

comprehensive theories (Benson, 2003a; Kaufman, 2009; Saklofske et al., 2015).  
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2.6.2. Theories on Intelligence 

There are various intelligence tests available to practitioners and these tests 

are underpinned by intelligence theories. In order to fully comprehend intelligence 

tests, I will look at the various theories that underpin them. The increase in the 

development of the IQ test, led to an increase in the need to develop more 

comprehensive theories on intelligence, which, in turn, would influence the models 

used to develop measurement tools themselves (Saklofske et al., 2015).  The most 

notable of these being Spearman, Guildford Carroll and Cattell’s theories of 

intelligence.  

2.6.2.1. Spearman’s g Factor.  

Following the popularity of the various versions of the Binet test, Spearman 

(1927) examined whether intelligence is a single power (univocal) or rather a bundle 

of unrelated abilities (multifocal). To answer this question Spearman developed factor 

analysis (Shaffer, 2007). Factor analysis gives an indication on whether specific 

abilities are related, unrelated or inversely related. He proposed the g factor theory. 

According to Spearman an individual’s intellectual abilities rise from a foundation of 

general intelligence (g) (Cattell, 1987; Shaffer, 2007). As a result, if one could access 

an individual’s general intelligence levels, one could predict the level of their specific 

abilities. Spearman set the stage for what continues to this day to be a back and forth 

debate among theorists. Each of them attempting to answer Spearman’s question, 

and in so doing define intelligence (Cattell, 1987; Shaffer, 2007). 

2.6.2.2. Guildford’s structure of intellect.  

Guildford was an American psychologist who proposed a multifocal theory of 

intelligence. Guildford rejected Spearman’s univocal g factor theory and he proposed 
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his own Structure of Intellect theory (SOI) (Guildford, 1967).  SOI theory suggests that 

intelligence is multifocal, that is comprised of 180 factors or abilities. These abilities 

where arranged along a three-dimensional scheme, namely, content, operations and 

products (Guildford, 1967).  

According to Guildford, an individual will apply their intellectual ability into four 

broad areas. These four areas are figural content, symbolic content, semantic content 

and lastly, behavioural content (Guildford, 1967). Next, there is the operations 

dimension. This includes the intellectual processes such as evaluation, convergent 

production, divergent production, memory and cognition (Guildford, 1967).  

The last dimension in Guildford’s SOI is the products dimension. The 

operations, discussed above, are applied to the various contents and result in products 

These products consists of either units, classes, relations, systems, transformations 

and implications (Guildford, 1967). Initially Guildford had 120 types of intelligence. 

However, he continued to revise his theory until his death. There are now 180 types 

of intelligence, which are made up of a specific operation being applied to a specific 

content, resulting in a specific product. Guildford’s multivocal theory is a far cry from 

the univocal theories of Binet and Spearmen (Sternberg, 1982 & 2015).  

2.6.2.3. Cattell’s Theory on Intelligence. 

The test that is the focus of this study is the Culture Free Test (CFT), which was 

developed by Raymond Cattell and is underpinned by his theory on intelligence. Cattell 

postulated that general intelligence is comprised of crystallised intelligence (Gc) and 

fluid intelligence (Gf). Gc refers to one’s ability to gain knowledge and apply that 

knowledge at a later stage. It involves the acquisitions of declarative knowledge and 

as Klauer & Willmes (2002) state it is “conceived of as a combined product of fluid 

intelligence and education” (p. 2). Gc refers to an individual’s understanding of 
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language, information and concepts of culture. Gc is acquired through learning and 

experiences, it reflects learning experiences. It does not equate to memory, although 

long-term memory plays an integral part in Gc.  (Cattell, 1987; Craik & Bialystok, 2006; 

Klauer & Willmes, 2002; Kvist, & Gustafsson, 2008). 

Fluid intelligence (Gf) refers to a capacity to solve novel or abstract problems. 

It involves concept formation, classification and includes inductive and deductive 

reasoning. Unlike crystallised intelligence, fluid intelligence is not a learned ability, but 

rather is determined by genetic and biological factors. According to research, the two 

types of intelligence develop along different trajectories across a lifespan. Gf peaks in 

the mid-twenties, and then starts to decline, whereas Gc continues to increase until 

the early seventies (see Figure 2.4), (Cattell, 1987; Craik & Bialystok, 2006; Klauer & 

Willmes, 2002; Kvist, & Gustafsson, 2008).  

 

Figure 5. Development of Gc and Gf across the lifespan (Craik & Bialystok, 2006). 
  

Bergman Nutley et al., (2011) note that “Gf predicts performance on a wide 

range of cognitive activities, and low Gf in children is a predictor of academic 

difficulties” (p.591). According to Geary (2015), human competence is underpinned by 
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our ability to take advantage of our evolved brain and cognitive systems and to use 

these resources to create “evolutionarily novel abilities” (Geary, 2015, p.105). These 

abilities form the foundation of culture as we experience it and the cross-generational 

accumulation of these progressions has led to the development of non-evolved 

abilities, including, but not limited to, writing systems, literature, science and art.  Geary 

(2015, p.105) asserts that fluid intelligence “is critical to the creation and learning of 

these non-evolved abilities.”  

2.6.2.3.1. Inductive Reasoning and Intelligence.   

The CFT1-R assesses inductive reasoning. The link between inductive 

reasoning and intelligence has been considered by four major intelligence theorists, 

namely Spearman, Thurstone, Cattell and Gustafsson (Klauer & Willmes, 2004). While 

their view on the extent of the influence of inductive reasoning on intelligence varies, 

they all concur that there is an undeniable link between the two. Cattell viewed both 

inductive and deductive reasoning as part of Gf.  It is useful, from the outset, to 

distinguish between the two. Shye (1998) describes inductive reasoning as 

establishing similarities or differences, whereas deductive as applying rules. Thus, 

inductive reasoning starts from the viewpoint of observations, from which a hypothesis 

can be made. Whereas deductive reasoning starts with a hypothesis, from which 

generalisations can be made. The CFT1-R assesses inductive reasoning. 

2.6.2.4. John Carroll’s three stratum theory of intelligence  

Over recent years, hierarchical models of intelligence have been favoured by 

psychometricians, the most popular being the Carrol-Horn-Cattell three stratum theory 

of intelligence (CHC). This theory hypothesises that intelligence is pyramid shaped, 

with g being the tip, followed by eight broad abilities on the second level (Shaffer, 

2007).  
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Although theorists differ in the details of how they define intelligence, there is a 

commonality across all the theories. It is commonly accepted that intelligence signifies 

an individual’s ability to foresee and predict discrepancies and innovations within their 

environment. Based on this information, he/she can “devise strategies to cope” 

(Geary, 2015, p.105).   However, there is not agreement in how to define intelligence.  

This points to the problem with quantifying intelligence as outlined by Bond and Fox 

(2013): how can we confidently assess something that cannot be seen or conclusively 

defined? Having said this, why do we make use of cognitive assessments at all?  

Specifically, in the context of this study, there appears to be little current research on 

the western theories of intelligence looking at culture as a contributing factor. From an 

African perspective, research on indigenous knowledge systems and intelligence 

(discussed in 2.5.1. Indigenous knowledge systems and intelligence) seems to place 

more value on the role of intelligence.  

 

2.7. The quandary around intelligence testing 

There can be no denying that intelligence has distinguished us as a species. 

Nor can we deny that language has played an essential role in making that distinction. 

It has long since been a desire of humans to quantify an individual’s intelligence levels. 

This desire has, in turn, led to the development of numerous IQ tests (Cattell, 1987; 

Lupyan, 2015). The use of IQ tests is prevalent in the field of education and is a 

common component in psycho-educational and school readiness batteries. The 

dilemma faced in South Africa is that psychometrics has a history of being used to 

oppress rather than liberate (HPCSA, 1997). Despite this history, we now find 

ourselves in a situation where we are bound by South African law to administer fair 

tests (Van de Vijver & Rothmann, 2004). Yet, particularly when it comes to psycho-
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educational assessments, the tools we have are not appropriately adapted or normed 

for use in South Africa.  When administering a psycho-educational assessment most 

practitioners include a cognitive assessment (Foxcroft & Roodt, 2006). This despite 

the fact that the majority of practitioners in South Africa agree that the tests that are 

available are far from ideal. So why do we need psycho-educational assessment, 

especially if the cognitive assessment is not adapted for use in our population? 

2.7.1. Psycho-educational assessments 

Dr Linan-Thompson (2014), associate professor at the University of Oregon in 

the Department of Special Education and Clinical Sciences, states that one of the main 

objectives of any education system is to ensure that children succeed in their efforts 

to obtain an education (effectively to learn what previous generations have mastered). 

In so doing, they prepare themselves for the adult world (Linan-Thompson, 2014).   

One of the ways this can be facilitated is by allowing the child the best 

opportunity to transition from informal schooling (Nursery and Pre-Primary School) to 

formal schooling (Primary School). Issues during this transition period can perpetuate 

into adulthood: “the level of success during transition to school or transfer between 

phases of education, both socially and academically, can be a critical factor in 

determining children’s future progress and development” (Vrinioti, Einarsdottir, & 

Broström, 2010, p. 5).  

The use of tools such as school readiness assessments for example, allow 

educators the opportunity to identify children who are cognitively, behaviourally and 

emotionally ready for formal schooling (Foxcroft, 1996). Furthermore, it assists in 

identifying areas where a child might be having difficulty and requires additional 

support. Not only do psycho-educational assessments have therapeutic and 

diagnostic uses, but they allow educators to make informed decisions when discussing 
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curriculum, progress evaluation as well as career development (Foxcroft, 1996; 

Foxcroft & Roodt, 2006). It is important to note here that the aim of psycho-educational 

assessments in general and intelligence testing more specifically, is not to label a 

child, but rather to identify children who need additional support. Research studies 

conducted in Brazil, Guatemala, Jamaica, Philippines as well as South Africa suggest 

that there is a strong correlation between early cognitive abilities and academic 

performance in primary school as well as into high school. Linan-Thompson (2014) 

states that the above-mentioned findings “support the use of screening measures to 

identify children who may need additional interventions or support to succeed in 

primary school” (p. 3). In addition, theoretically, an IQ test should enable the tester to 

identify individuals who are intellectually talented from all walks of life, thus opening 

education systems where admittance in the past has been restricted to race, gender, 

ethnicity, socio–economic background, or even one’s surname. However, this is an 

ideal that has yet to be fully realised and one of the vital steps that need to be taken 

to realising this is the development of new, up to date assessments (Benson, 2003a 

& 2003b). The fact is that even with our flawed assessments, practitioners are still able 

to derive an indication of where variations—whether they be positive or negative—lie 

and can make necessary recommendations based on these. The value of a cognitive 

assessment is clear, but South African psychologists, psychometrists and test 

developers and distributors are doing a disservice to our learners by not insisting that 

up to date, relevant tests are available.  

 

2.8. Testing in a South African Context 

Testing in a multicultural context, such as South Africa, is not a simple task, 

mostly due to the lack of culturally appropriate tests (Foxcroft & Roodt, 2006). There 
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is a demand from practitioners for culture fair assessments tools that are not culturally 

biased (Foxcroft & Roodt, 2006). The lack of these unbiased tests can partly be 

attributed to the origins of South African psychometrics under the apartheid regime 

(Health Professionals Council of South Africa [HPCSA], 1997).  

2.8.1. Cognitive Assessments in South Africa 

The two biggest types of assessment in the educational psychology arena is 

psycho-educational assessment (94.5%) and school readiness assessment (80.9%) 

and a fundamental component of these assessment batteries is a cognitive 

assessment. This is evident when one looks at the top ten tests as used by educational 

psychologists. The top two in the list are cognitive tests, namely the Senior South 

African Individual Scale (Revised) and the Junior South African Individual Scales 

(JSAIS) (Foxcroft et al., 2004).      

Based on my own personal experience as a psychometrist, as well as my 

interactions with various psychologists, particularly educational psychologists, I 

believe there are three cognitive assessments that are primarily used in psycho-

educational assessments in South Africa. Namely the Junior South African Individual 

Scales (JSAIS), Raven's Colour Progressive Matrices and the Wechsler Pre-School 

and Primary Scale of Intelligence-Revised (VVPPSI-R) or the Wechsler Intelligence 

Scale for Children (WISC-III). All the above tests are listed on the HPCSA’s List of 

classified and certified psychological tests (2017) as “tests that have been classified, 

but not reviewed”.  

As outlined in the literature, the advancement of intelligence/cognitive tests as 

well as the theoretical developments which underpin the tests have been nothing short 

of complex and at times contradictory. But a common theme, especially when one 

examines the indigenous knowledge system, is the awareness for the need to develop 
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and adapt tests for use within the South African and African context. A test is as much 

influenced by the culture within which it was developed as the theory used as its 

foundation. It goes without saying then, that one cannot simply take a test from a Euro-

American background, for example, and administer it unchanged or insufficiently 

changed and expect its validity to hold true. Unfortunately, in South Africa, very little 

has been done to adapt foreign tests to the local demographic (Foxcroft et. al., 2004; 

Van der Viver & Rothman 2004; Nsamenang 2007). 

The JSAIS is one of the most popular tools for the assessment of cognitive 

ability in South African children (Foxcroft et al., 2004). It is an intelligence scale that 

gives an indication of future scholastic ability as well as possible areas of delay in 

intellectual functioning. The JSAIS is primarily used as a diagnostic tool for children 

with learning problems or disabilities (Madge, Van den Berg, Robinson, 1991). The 

JSAIS was first published in 1979, by the HSRC and is comprised of 22 subtests. It 

has been normed for children between the ages of three years to seven years and 11 

months. However, these norms preclude most of the South African population. The 

tests had only been normed for use on White, Coloured or Indian children and was 

only available in English and Afrikaans (Huysamen, 1996). It was subsequently 

translated into isiZulu and Sesotho; however, it should be noted that a simple 

translation of a test will not necessarily remove cultural bias as the test items, wording 

or imagery may still be culturally loaded (Mduli, 2011; Oakland, 2005). Furthermore, 

practitioners believe some items in the various subtests are outdated and no longer 

relevant (Foxcroft et al., 2004). Both Naicker (2013) and Mawila (2012) agree that 

despite the translation of the JSAIS, both the isiZulu and Sesotho still have cultural 

bias in the test items.  Despite the above concerns, the JSAIS is still widely used 

across South Africa, which points to one of the serious problems with intelligence 
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testing in South Africa, there are very few tests available to practitioners and those 

that are available are seen as culturally biased (Foxcroft et al., 2004).  

The Wechsler Intelligence Scale for Children (WISC) is another popular 

assessment tool in South Africa (Laher & Cockcroft, 2013) and is primarily used for 

diagnosing learning disabilities and attentional disorders. Currently it is available for 

use in English to children between the ages of six years to 16 years old.  It contains 

10 subtests, which provide a Full-Scale IQ score.  

The WISC has not been adapted for use in South Africa, however, 

Shuttleworth-Edwards, Van der Merwe, Van Tonder & Radloff, (2013) conducted 

extensive research in order to develop norms for grade 7, South African learners. 

While these norms have assisted practitioners across South Africa, they only apply to 

grade 7 learners, meaning children who are not that age may still be mistakenly 

classified by the test results (Laher & Cockcroft, 2013).  

The Ravens Colour Progressive Matrices Test (Ravens CPM) is a non-verbal 

intelligence test for use on children between the ages of five to 11 years of age. It is 

widely used in culture fair tests and is based on Spearman’s theory of intelligence 

discussed earlier (Carlson & Jensen, 1980; Raven, Raven, & Court, 1998). As with the 

WISC-IV, the Raven’s CPM is extensively use in South Africa, but there is still a need 

for norms for the non-adult South African population (Bass, 2000).    

2.8.2. The oppressive history of psychometric testing in South Africa  

The history of psychological assessments in South Africa has been “tainted by 

the legacy of segregation which influenced certain stereotypical attitudes and culturally 

insensitive and inappropriate interventions” (HPCSA, 1997, p.1).  The purpose of the 

import of psychology—and therefore, by default, intelligence assessments—into 

Africa, was, as with other colonial imports, to uphold the colonial society, while 
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discriminating against and supressing the indigenous people (Nsamenang, 2007). 

Westermann (cited in Nsamenang, 2007) poignantly comments that Eurocentric 

psychology in Africa had “largely lost sight of the soil out of which the existing [African] 

society has grown and the human values it has produced” (p.3).  

2.8.3. South African legislation guiding the use of psychometrics in 

South Africa.  

The 1998 Employment Equity Act, however, addressed the issue of fair, 

unbiased testing in South Africa’s multicultural context.  The Act strictly prohibits the 

use of psychological assessments unless the tests “can be applied fairly to all 

employees and are not biased against any employee or group” (Employment Equity 

Act 55 of 1998, Section 8, Government Gazette, 1998). South African legislation and 

ethical codes are well developed and ahead of some countries within the Euro-

American psychology fraternity (Wassenaar, 1998). Van de Vijver and Rothmann 

(2004) acknowledge that this law “is ahead of daily practice” (p.1) in South Africa.  It 

is, however, the ethical (and legal) obligation of the assessment profession to bring 

“current practise in line with legal demands” (Van de Vijver & Rothmann 2004, p.1). 

2.8.4. Problematising psychometrics in South Africa  

The HPCSA’s Policy on the Classification of psychometric measuring devices, 

instruments, methods and techniques, warns that it would be “unwise” (p.1) for the 

assessment profession not to pursue the adaption of existing tests and the 

development of new, culturally fair tests. Even so, very few culturally relevant tests 

have been developed in South Africa (Foxcroft, Paterson, Le Roux, & Herbest, 2004). 

This is despite practitioners becoming more cognisant of the importance of using 

sound assessments which maintain their validity across cultural groups (Paterson & 

Uys, 2005). Foxcroft et al., (2004) noted that 65.8% of practitioners “indicated that they 
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feel the tests that they use are only sometimes appropriate to use cross-culturally” (p. 

20). Most practitioners surveyed (58%) indicated that more culturally fair tests are 

needed to be made available in South Africa. Based on these findings, there appears 

to be a justifiable demand from practitioners for tests that are deemed culturally fair in 

South Africa.  

Most of the psychological tests, including, but not limited to intelligence tests, 

that are available in South Africa have been developed by the Euro-American 

psychology fraternity for use in their societies. It goes without saying that assessments 

are influenced by the socio-economic culture in which they have been developed.  In 

addition, the purpose for which the assessment was developed will also affect the 

potential bias of the assessment.  These tests have been influenced by Euro-American 

theories of psychology and have undergone validity and reliability testing which make 

them relevant and credible for use within those societies. It is beyond question that 

these tests are not suitable for use on an African child if they have not been adapted 

for that very purpose. An investigation into potential bias needs to be completed, and 

from there the assessment needs to be adapted and re-normed (Foxcroft & Roodt, 

2006; Nsamenang, 2007). 

2.8.5. Addressing the issue of bias in intelligence testing.  

Language is thought to be the fault line along which culture varies and as such 

has a considerable impact on test performance in a multilingual South Africa. In a 

testing situation, language is therefore a source of potential bias. The development or 

revision of non-verbal tests has been postulated as a possible solution (Nell, 1994; 

Foxcroft & Aston, 2006; Owen, 1991). Simply translating a test into a mother tongue 

is in no way sufficient to ensure the validity of the test in a multicultural context 

(Oakland, 2005). When developing new instruments or revising existing instruments, 
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it is crucial to make allowances for cultural differences and eliminate cultural bias by 

adjusting the test items thereby ensuring they match the culture in which the test will 

be administered.  Only then can we ensure the validity of the test when used in 

multicultural groups (Van de Vijver & Rothmann, 2004; Foxcroft et al., 2004 & 2011; 

Benson, 2003). The most obvious way of minimising cultural bias is by removing 

language, creating a non-verbal test. In its simplest form, a non-verbal test does not 

require the test taker to have an understanding of a language to understand a 

question. It has been argued that verbal intelligence test does not only assess an 

individual’s IQ levels, but more importantly the individual’s language comprehension. 

By removing language from the test items, items will have less of a potential bias and 

will be more valid, in the sense that they are more likely to assess that which they set 

out to assess. (Foxcroft 2004 & 2011; Benson, 2003). Although language has been 

removed from the test items, it is still needed in the instruction. It is impossible to 

remove language all together from a test and there is research stating that symbols 

and icons can be more culturally loaded than words. (Benson, 2003). 

  While the use of a non-verbal assessment does negate the issue of language 

bias to a certain extent, an additional source of bias could be the timed assessments. 

Not only does the presence of a time limit affect test anxiety, but a child’s test wiseness 

and exposure to a test environment can affect their ability to complete the test with 

speed and accuracy Oakland & Weilert (1971) define test wiseness as the ability to 

draw previous test taking experiences and use these test taking abilities to receive a 

score that accurately reflects their abilities. (Portolese, Krause, & Bonner, 2014; Hill & 

Wigfield, 1984; Samuels, 2015; Flippo, Appatova, & Wark, 2018).  
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2.8.6. Time and test taking 

In this section we will be looking at time and what effect it may have on a test 

taking ability. Firstly, I will look at how a time constraint influences test anxiety, as well 

as the test taker’s ability to perform at their optimal level. Secondly, we will look at the 

child’s perceptual ability and exposure to testing environments and how this may be 

influenced by time constraints.  The traditional intelligence theories discussed in 

section 2.6 of this chapter do not consider time allowance as a factor of one’s ability 

to accurately represent intelligence. However, based on the below readings, there 

would appear to be an increase in research acknowledging the role of time in 

intelligence testing.   

A test taker’s experience of test anxiety can negatively affect their ability to 

perform optimally on a test (Portolese et al., 2014; Hill & Wigfield, 1984). According to 

Dusek (1980) test anxiety is a negative feeling or emotion that is experienced on a 

physiological and behavioural level. These feelings are elicited during a formal test or 

evaluation situation.  Hill and Wigfield (1984) state that test anxiety is developed in 

young children as adult figures have high expectation for the child’s performance. 

When the child performs poorly in a testing situation, the adult’s negative reaction 

further enforces the child’s test anxiety. Raufelder, Regner and Wood (2018) note that 

there is a correlation between emotionality (test anxiety) and learned helplessness in 

testing situations.  

One of the factors that influence test anxiety and testing cognitive ability is the 

pressure of a timed test. The potential impact of extended time versus usual time 

allocation in a standardised test has been debated in various articles (Huesman & 

Frisbie, 2000; Mandinach et al., 2008; Zuriff, 2000). When researching the effects of 

time pressure Caviola, Carey, Mammarella, & Szucs, (2017), found that “the presence 
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of a time constraint in any math or problem-solving situation can effect performance” 

(p 2). The addition of a time constraint can negatively influence the decision-making 

strategy chosen to complete the task. This is evident in both adults and children, who 

even at a young age will “adapt their strategy use to the external demands in terms of 

coping” (p.3, Caviola, et al., 2017). Various authors note that by removing the time 

limit all together, test takers are able to focus more effectively on important information, 

choosing the most suitable strategy selection. (Caviola, et al., 2017).  

Originally, admission standardised test were not timed, however for ease of 

administration a time constraint was implemented (Evans, 1980). Whilst Caviola, et 

al., (2017) notes that an unlimited amount of time allows the test taker maximum 

opportunity to perform to the best of their ability, Portolese et al., (2016) and 

Mandinach et al., (2008) argue for extended time, rather than the removal of time 

constraints all together. When researching high school learners, Mandinach et al., 

(2008) found that while some learners performed better with more time, other learners 

performed worse when given too much time.  His results found that: 

- Children with low ability do not benefit from increased time as they do not have 

the skills. An extended time limit cannot improve their cognitive ability and de 

facto their performance.   

- Both children with medium to high ability benefited from extended time, 

regardless of whether they had disabilities or not. 

- Children with disabilities and low abilities where impeded by the extra time 

(Mandinach et al., 2008).  

Literature shows that while the extension of a time limit can be beneficial, the 

removal of it all together can have detrimental effects on the test results (Mandinach 

et al., 2008; Portolese et al., 2017). A further implication of time on results could be 
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the child’s level of perceptual ability and test wiseness (Cohen, 2006). A limited time 

constraint may not allow sufficient time for the child to familiarise themselves with what 

may be a new and foreign environment that is the test taking situation.   

In a previous administration of the CFT1-R on South African grade 1 learners it 

was informally reported by some of the test administrators that the perceptual skills of 

the learners inhibited their ability to do the assessment. Furthermore, it was observed 

that the grade 1 learners had little experience with a testing situation. One documented 

way of familiarising learners with a testing situation is the use of example items.  

Foxcroft (2011) noted that example items ensure that the learners understand what is 

required of them. This should assist in minimising testee anxiety in learners who are 

not experienced test takers.  

Grade r in the South African school system is intended to lay the foundation for 

academic and perceptual ability (Samuels   et al., 2015).  Samuels, et al., (2015) found 

that by 2011, 80% of five-year olds in South Africa were attending grade r. Research 

shows that there is a positive correlation between grade r and future scholastic ability. 

However, the impact of grade r on scholastic ability in poorer areas was almost 

negligible due to instruction quality (Moletsane, 1996; Samuels et al., 2015).   

Moletsane (1996), found that the pre-school environment in poorer areas of South 

Africa was characterised by insufficient teaching materials (including little or no 

reading and writing instruments) and untrained teachers, some of whom cannot read 

or write themselves. The Department of Basic Education (2015) issued a statement 

that in 2013, 16 520 (78%) of grade r teachers in South Africa, did not have a diploma 

to teach. A child’s socio-economic status directly affects the standard of education he 

or she will have access to (Van der Berg, 2007). This in turn affects their scholastic 

ability, such as the ability to work with speed and accuracy, as well as their writing 
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ability due to lack of practise (Samuels et al., 2015; Truter, 2015; Van der Berg, 2007). 

This ties into test wiseness, as the lack of exposure to pen and paper type evaluations 

will affect their ability to perform with speed and accuracy (Flippo et al., 2018). It was 

this lack of exposure that lead me to assess grade 2 children, rather than grade 1, as 

these children would have had a minimum of a year’s exposure to testing situations.  

Based on the above research and for the purposes of this study, I will research 

what the optimum time extension is needed for South African children using the CFT1-

R.  

 

2.9. Conclusion 

Worldwide, intelligence testing is used in scholastic applications in terms of 

school placement etc. However, in South Africa, children are currently being tested 

with tests that are outdated and/or are culturally loaded and as a result may 

discriminate against those being tested (Foxcroft et al., 2004). This literature review 

has provided a thorough exploration of the recent developments in the field of 

intelligence and cognitive development, both on a global and local stage. The reader 

was introduced to some of the salient theories of intelligence, specifically the theory of 

Cattell which forms the theoretical underpinning for the CFT1-R test. It is clear from 

the above review that one cannot define intelligence in isolation, but rather a 

multidisciplinary view needs to be taken. There is an urgent need for more research 

and development to take place, specifically in test development, as many of the tests 

that we currently have available have a strong cultural bias. 

The above discussion of the identified problem has led me to the formulation of 

my research question.  



Adaptation of an intelligence test to assess its cultural fairness  

 

58 

How can the cultural fairness of an intelligence test be advanced/adjusted by 

modifying the test times and providing pictorial examples? 

 

 

 

 



Adaptation of an intelligence test to assess its cultural fairness  

 

59 

3. Chapter 3: Research Design and Methods 
 

 

3.1. Problem Statement 

Psychological tests are a vital part of assessment tools, especially for 

Educational Psychologists, who use them more frequently than their clinical and 

counselling counterparts (Foxcroft et al., 2004). Foxcroft et al., (2004) shows in applied 

practice with children, across the registration categories of psychologists, 22.2% 

sometimes use psychological or educational assessments, while 39.3 % frequently 

make use of psychological or educational assessments. When looking specifically at 

the category of Educational Psychologists, 94.1% use tests with children in applied 

practice. The percentage of clinical and counselling psychologists who use tests with 

children in applied practice is also high, at 60.5% and 69.5% respectively.  

The two biggest types of assessment in the educational psychology arena are 

psycho-educational assessment (94.5%) and school readiness assessment (80.9%). 

A fundamental component of these assessment batteries is a cognitive assessment. 

This is evident when one looks at the top ten tests used by educational psychologists. 

The top two in the list are cognitive tests, namely the Senior South African Individual 

Scale – Revised and the Junior South African Individual Scales (JSAIS) (Foxcroft et 

al., 2004; Madge, van den Berg, Robinson, 1985).      

It is clear from the above that psychological and educational tests are 

commonplace in applied practice with children. However, Foxcroft et al., (2004) and 

Van der Vijver & Rothman (2004) agree that one of the major issues faced by the 

assessment fraternity in South Africa is that of culture fairness in testing. 
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There are only a handful of intelligence assessment tools that have been 

developed in South Africa. And most of these tests were developed under a regime 

that had a political agenda to segregate the population. Cohen and Swerdlik (2002) 

note that “some potential problems related to test fairness are more political than 

psychometric in nature” (p. 20). In addition to the outdated South African intelligence 

tests (discussed in paragraph 2.8.1, Cognitive Assessments in South Africa), South 

African practitioners have access to tests that were developed in a Euro-American 

context and were normed to suit their respective demographics. To simply administer 

these tests in a South African context—with little to no adaption or re-norming—calls 

the validity of these tests results into question, as the tests are likely to have bias in 

terms of language and culture (Foxcroft et al., 2004).  

As mentioned in chapter 2 the HPCSA has warned against the use of tests that 

have not been adapted for use in South Africa. However, they are unable to ban the 

use of these tests as this would leave Educational Psychologists with very few 

alternatives (The Professional Board for Psychology, 2009).  

This chapter will introduce the Culture Fair Test and outline the research design 

and methods that have been employed to direct the empirical work of this study. 

 

3.2. The Culture Fair Test Revision 5 

3.2.1. Description of the measurement  

The Culture Fair Intelligence Test (CFT1-R), was developed by R. H. Weiß & 

J. Osterland. It is a revised version of the CFT, which in turn was adapted from Cattell’s 

Culture Fair Test. The assessment is therefore based on Cattell’s conceptualisations 

of intelligence and assesses what Cattell defined as fluid intelligence (discussed in 

section, 2.6.2.3 Cattell’s Theory on Intelligence).  
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The CFT1-R is a speed test and is comprised of six subtests, which will be 

discussed in detail below. The first three subtests assess perceptual skills, attention, 

and visual motor processing speed. The last three subtests assess the child’s 

inductive reasoning skills by making use of tasks that require the child to identify the 

rules of relationship between elements and then use these rules to complete a 

structure (Weiβ & Osterland, 2013). It is currently available in German and Polish. Due 

to the fact that the test is non-verbal and that it does not require pre-existing 

knowledge, the CFT1-R  is considered to be culture fair in that the result can be 

considered as “independent from culturally–determined experiences” 

(http://www.en.practest.com.pl/CFT1-R -cattell-culture-fair-intelligence-test-version-

1).  

3.2.2. Subtests of the CFT1-R    

Subtest One - Substitutions: The first subtest of the CFT1-R is the Substitutions 

test. In this subtest the child is presented with a page of symbols, namely a pencil, 

clock, house, pair of scissors, teacup and a knife, (Figure 6).  

 

 

 

 

 

 

 

 

Figure 6.CFT1-R Subtest One, (Weiβ & Osterland, 2013). 

http://www.en.practest.com.pl/cft1-r-cattell-culture-fair-intelligence-test-version-1
http://www.en.practest.com.pl/cft1-r-cattell-culture-fair-intelligence-test-version-1
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Using the key at the top of the page, the child copies or codes each symbol into 

its corresponding simple geometric shape. This subtest not only gives an indication of 

visual-motor processing speed, but it also assesses a child’s short-term memory skills 

(Sweet, 2013; Weiβ, & Osterland, 2013). 

Subtest One is similar to the Animal Coding Subtest (Figure 7) in the Wechsler 

Preschool and Primary Scale of Intelligence IV (WPPSI), which also makes use of a 

key that allows the child to “mark shapes that correspond to pictured animals” 

(Hanson, 2012, p. 12).  

 

 

 

 

 

 

 

 

 

Figure 7.Examples from Animal Coding Subtest, WWPSI (Weschler, 2003a). 
 

The Animal Coding Subtest was a new addition to the WPPSI-IV. In earlier 

editions, a coding subtest similar in design to the CFT1-R was used (Weschler, 

2003a). 

Subtest Two - Mazes: In the mazes subtest the child is presented with a five-

labyrinth series, containing 15 mazes in total. As with Subtest One, visuo-motor skills 

are assessed as well as the child’s processing speed. The use of mazes as a tool to 
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assess intelligence is not new. In 1914, an Australian schoolteacher developed the 

Porteus Maze test. There have been numerous adaptions and revisions since then 

and the Porteus maze test is still used among practitioners today (Porteus, 1950 & 

Weiβ & Osterland, 2013). 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Labyrinth Three and Four from Subtest Two, CFT1-R, (Weiβ & Osterland, 
2013). 

 

Figure 8 shows the layout of item three and four of Subtest Two, CFT1-R. These 

two items are on an A4 size page. 

Subtest Three – Similarities:  In the third subtest of the CFT1-R, children are 

presented with an image and they are expected to find the corresponding image in the 

row of five images to the right. The images to the right have had slight changes made 

to their visual characteristics, however, the context of the image remains the same. 

This means the child needs to be able to discriminate between the context of the image 

and the characteristics of the image. The test assesses the child’s visuospatial abilities 
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as well as reasoning skills (Weiβ & Osterland, 2013).  Figure 9 shows an example of 

a test item from Subtest Three. 

 

 
 
 
 

Figure 9. An item from Subtest Three, showing how the context of the image remains 
the same with only slight changes to the characteristics (Weiβ & Osterland, 2013). 

 

There is a Similarities test in the WISC test battery, however, in this test the 

child is asked how two words are similar, for example, “How are whales and lions 

similar?”.  The verbal similarities tests assesses verbal reasoning skills as well as 

verbal concept formation and forms a part of the verbal scale score provided by the 

WISC (Weschler, 2003b). As outlined in chapter 2, language is a major source of test 

bias, and the removal of language from an assessment could improve the cultural 

fairness and validity of said assessment (Van der Vijver & Rothman, 2004). It would 

therefore go without saying that for the purposes of a culture fair assessment, a visual 

similarities subtest is more appropriate than the verbal similarities subtest.  

Subtest Four: Complete the row. In this subtest the child is presented with a 

sequence of three pictures. 

 

 

 

Figure 10. An example from Subtest Four, CFT1-R, (Weiβ & Osterland, 2013). 
 

Picture 5. An item from Subtest Four, Weiβ & Osterland, 2013 
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Test takers need to complete the sequence by selecting a picture that follows 

on from the rest (Figure 10). 

 

 

 

 

 

 

Figure 11.An item from the Matrix reasoning subtest of the WISC, (Weschler, 
2003b). 

 

As with the Matrix reasoning Subtest in the WISC (Figure 11), Subtest Four of 

the CFT1-R assesses visual processing as well as visual, abstract reasoning. 

(Weschler, 2003b). 

Subtest Five: Classifications. This subtest is designed to assess a child’s 

categorical, abstract reasoning, that is, how the child categorises images and views 

the relationship between them. The child is presented with five pictures, four of which 

are similar in some way. The child needs to identify the odd one out.  

 

 

 
Figure 12. An example from Subtest Five, (Weiβ & Osterland, 2013). 

 

Subtest Five in the CFT1-R (Figure 12) is comparable with the Picture Concepts 

subtest in the WISC (Figure 13).  
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Figure 13. An item from the Matrix reasoning subtest of the WISC, (Weschler, 
2003b). 

 

As seen from the Figures 12 (CFT1-R) and 13 (WISC) the CFT images are 2D 

and were selected for their ability to be recognisable across cultures, whereas the 

WISC contains items with images that are culturally bound (such as the lunch box or 

microscope seen in Figure 13) and may lead to culture bias when used in a different 

cultural setting (Weschler, 2003b). 

Subtest Six: Matrices. In this subtest the child is presented with a matrix with 

three images and the fourth image missing (Figure 14).  

 

 

 
 

Figure 14. An example from Subtest Six, (Weiβ & Osterland, 2013). 
 

Once this rule has been established, it is tested on the five options (Shye, 

1998). The child needs to identify the rule and then apply that rule to identify which of 

the five options best follows the rule and completes the pattern in the matrices. This 
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test assesses a child’s inductive reasoning skills, as the child needs to analyse the 

three images to establish the rule. 

Subtest Six is very similar to subtests in the Raven’s Coloured Progressive 

Matrices (Ravens et al., 1998). An example of an item from the Raven’s Coloured 

Progressive Matrices can been seen in Figure 15. 

 

 

 

 

 

 

Figure 15. An item from the Raven’s CPR, (Ravens, 1998). 
 

There are many similarities between the Ravens CPR and Subtest Six of the 

CFT1-R. Figures 14 and 15 comprise just one example of the comparable items 

between these two tests. 

3.2.3. Adaptions made to the CFT1-R.  

The HPCSA’s Policy on the Classification of psychometric measuring devices, 

instruments, methods and techniques, (2006) warns that it would be “unwise” (p.1) for 

the assessment profession to not pursue the adaption of existing and development of 

new, culturally fair tests. Even so, very few culturally relevant tests have been 

developed in South Africa (Foxcroft, Paterson, Le Roux, & Herbest, 2004). When 

developing new instruments or revising existing instruments, it is crucial to make 

allowances for cultural differences and eliminate/minimise cultural bias by adjusting 

the test items/times. In addition, it is important to ensure they align with the language 
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and culture in which the test will be administered, with oral instruction.  Only then can 

one begin to establish the validity of the test when used in multicultural groups (Van 

de Vijver & Rothmann, 2004; Foxcroft 2004 and 2011 and Benson, 2003). Prior to this 

study, an unchanged CFT1-R was administered to 300 grade 1 children. The results 

of this administration supported the findings cited in chapter 2, i.e., that the 

administration of tests in a culture outside of the one in which it was developed 

compromises the validity of the assessment as it is prone to bias.   

It was decided that, for the purposes of this study, that the following adaptions 

would be made. 

3.2.3.1. Independent variable: Time 

In the original test time limits are outlined in the below table: 

 Table 1. Allotted time limit per subtest of CFT1-R 
 

 
Subtest Time limited 

(in seconds) 

Subtest One 70  

Subtest Two 90 

Subtest Three 90 

Subtest Four 180 

Subtest Five 180 

Subtest Six 180 
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Based on the administrator’s observations in the first administration of the 

CFT1-R it was decided that the time limits used in the German version of the test 

where incompatible in non-German cultures (discussed in 2.8.5, Time and test taking).  

3.2.3.2. Other Adaptions: Practice items.  

Originally, the CFT1-R had three examples per test. A further two examples per 

subtest where provided. The reason behind these additions was to further ensure the 

participants clearly understand what is required of them (Foxcroft, 2011). Examples 

allow the learners to familiarise themselves with the task prior to the start of the formal 

assessment. By providing the participants with an additional two examples, making 

the total number of examples, per subtest, five, the participants had greater 

opportunity to understand what was required. This would have decreased their testee 

anxiety and increased chances of receiving a more accurate reflection of their abilities 

(Samuels et al., 2015; Truter, 2015; Van der Berg, 2007; Flippo et al., 2018).  See 

paragraph 2.8.6, Time and test taking for an in-depth discussion on this topic.  

  

 

 

 

 

 

 

Figure 16.Subtest Six’s example page, showing the original three examples and the 
additional two (bottom two). 
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The inclusion of the additional two examples per subtest may have impacted 

on the results of this study and will be discussed in detail in chapter 5.  

3.3. Research Design  

The research design of this study is principally that of a psychometrics research 

project, positioned within a multi-cultural South African context.  

3.3.1. Independent variable (s). 

As the aim of this research project is to establish what the optimum test time is 

for South African learners from heterogeneous language groups. The primary 

independent variable is therefore the extension of the time limit to a maximum of five 

minutes per subtest. Minor independent variables are home language and gender.  

3.3.2. Dependent variable (s). 

Table 2 outlines the constructs of each of the CFT1-R subtests: 

Table 2. Subtests on CFT1-R 
 

Subtest Construct 

Subtest One: Substitutions Visual-motor processing speed and 

short-term memory skills (Weiβ & 

Osterland, 2013). 

Subtest Two: Mazes Visuo-motor skills and processing speed 

(Weiβ & Osterland, 2013). 

Subtest Three: Similarities Visuospatial abilities and reasoning 

skills (Weiβ & Osterland, 2013). 
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Subtest Four: Complete the row Visual processing and visual, abstract 

reasoning. (Weschler, 2003). 

Subtest Five: Classifications Categorical, abstract reasoning (Weiβ & 

Osterland, 2013). 

Subtest Six: Matrices Inductive reasoning skills (Weiβ & 

Osterland, 2013). 

 

The scores from the above subtests of the CFT1-R will comprise the dependant 

variables. The tests will be scored as per the original CFT1-R test manual’s instructions. 

These scores will be in raw score format and not normed scores, as the German norms may 

not be suitable for a South African context.   

 

3.3.3. Control of extraneous variable (s).  

In order to minimise the effect of extraneous variables on the test scores, the 

following measures were taken: 

(1) The test was administered in an empty classroom or hall. 

(2) The room was well lit. 

(3) Tests were administered in the morning and, wherever possible, 

did not overlap with the children’s break time. 

(4) Verbal instructions where given by test administrators who were 

fluent in the language of assessment—in their home language. 

 

3.4. Sampling 

A convenience sampling method was adopted. Convenience sampling is “the 

least rigorous technique, involving the selection of the most accessible subjects” 
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(Marshall, 1996, p. 523). Marshall notes that this may cause the data to be less 

credible than a probable sampling method. However, convenience sampling is popular 

in pilot research projects because of the ease it allows the researcher (Chaturvedi, 

n.d; Marshall, 1996). 

3.4.1. Participants. 

 Three schools situated in Johannesburg were selected, an isiZulu and Sesotho 

medium 3school, an English medium school and an Afrikaans medium school. 30 

learners in each language demographic were randomly selected for assessment. The 

total sample size was 120 participants. A breakdown of the sample can be seen in 

Table 3. 

Table 3: Language and Gender Composition of Study Participants 
 

                                                           
 

3 Medium refers to the language of tuition.  

Home 

Language 

Total sample 

size 

Male Female 

Sesotho  36  18 (50%) 18 (50%) 

Isi-Zulu 37 12 (32%) 25 (68%) 

Afrikaans 32 16 (50%) 16 (50%) 

English 4 1 (25%) 3 (75%) 

Tswana 6 4 (67%) 2 (33%)  



Adaptation of an intelligence test to assess its cultural fairness  

 

73 

 

Originally the plan was to assess 30 children from each of the four home 

language groups. However, upon analysing the data it was found that the children 

from the English medium school were not necessarily from English home language 

families. This dilution of the English sample meant that the English, Tswana, Venda, 

Sepedi and Xhosa sample were too small for statistical analyses. Ideally another 

sample of English home language children should have been identified and assessed, 

however, due to funding constraints this was not possible. This is one of the limitations 

on this research study that is discussed in chapter 5.   

 

3.5. Data Collection Methods 

The CFT1-R is a norm referenced assessment and is a German adaption of the 

American “Culture Fair Intelligence Tests - Scale 1” by R. B. Cattell. A normed 

intelligence assessment produces information on the testee’s ability in relation to a 

comparison group. Should, however, the testee’s context be incomparable to that of 

the demographic group, the normed score that the assessment produces may not be 

an accurate reflection of the individual’s ability. (Cohen & Swerdlik, 2002; Weiβ & 

Osterland, 2013).  

Venda 2 2 (100%) 0 (0%) 

Sepedi 2 1 (50%) 1 (50%) 

Xhosa 1 1 (100%) 0 (0%) 

Total 120 55 (46%) 65 (54%) 
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The CFT1-R can be administered as either an individual or a group test. It was 

administered as a group test in this study. The head administrator read the translated 

verbal instruction before each subtest. Then he/she would work through each of the 

examples, answering any questions that were asked. Once all the children had 

successfully completed the examples the test began (Weiβ & Osterland, 2013).  

 

3.6. Research Procedure 

After obtaining ethical clearance (Appendix 1b) as well as consent from the 

headmasters of all three schools, I sent out a letter (Appendix 1a) to 30 parents or 

guardians of the grade 2 children in the isiZulu, Sesotho, Afrikaans and English 

classes.  As the children were all minors, consent from their parents or guardians was 

needed. The 30 children were divided into three groups of ten each and were assessed 

as a group, during school time. The administration procedures for each instrument 

was discussed in paragraph 3.5 of this chapter. The instruments was administered in 

the same order and the same instructions were given to all groups.  

To establish the optimum time limit for each subtest, the following intervention was 

implemented during administration. Once the official time for the subtest had lapsed, the 

administrators will mark each child’s progress at 30 second intervals. This will continue until 

the child has finished the subtest, at which point the administrator will make a note of the 

total time needed to complete the test.   

The assessments were scored according to instructions, and the process of 

data analysis was begun (discussed in section 3.7, Statistical Techniques).  

Participants, together with their parents, were invited for individual feedback. 
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3.7. Statistical Techniques 

The data was analysed using SPSS. An independent t-test analysis was used 

to indicate if there was any statistical variation between the standard time limit in the 

original CFT1-R and the entire sample. Field, (2009) describes an independent t-test 

as an effective statistical tool when establishing “whether two means collected from 

independent samples differ significantly” (p.787). The analysis from the above will 

either support or reject General Hypothesis One. The effect of test times will be 

examined for the entire sample. I analysed the increased performance per 30 second 

interval. An independent t-test was used to indicate what the best time would constitute 

an optimal time for age-appropriate performances. The data was analysed to establish 

the mean test time for each subtest, thus giving an indication if more time needs to be 

allocated in the revision of the subtest. 

A dependent t-test analysis was used when comparing two means from the 

same sample (Field, 2009). To establish whether there was significant variation in 

optimal test time within the sample, the means of each home language group were 

compared with each other (General Hypothesis Two), the data was subjected to a 

dependent t-test. I analysed the increased performance per 30 second interval for 

each of the groups: General Hypothesis Two (viz. Isi-Zulu, Sesotho, Afrikaans).  

The results of the dependant t-test would indicate variance (if any) in optimal 

time in terms of home language.  

 

3.8. Research objective(s) 

In view of the research questions and problem statements as outlined above, 

this research study aims to achieve the following objective (s):  
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1) To determine what the optimal subtest time limits are on the CFT1-R 

for a small sample in Johannesburg, South Africa.  

2) To determine whether home language is an important variable when 

determining optimal test time limits.  

3.9. Research Hypothesis  

In accordance with the problem statement and the aims of this research study, 

a null hypothesis and alternative hypothesis for each of the independent variables of 

this study is provided below. The expected hypothesis is indicated with an asterix (*) 

on the left-hand side of the hypothesis. A rationale is provided for each of the general 

hypothesis. 

3.9.1. General Hypothesis One 

*Ho1:  A small sample of grade 2 South African children across heterogenous 

language groups required more time to complete the subtests in the CFT1-R 

effectively, than what has been allocated by the German version of the test. 

Ha1:  A small sample of grade 2 South African children across heterogenous 

language groups did not require more time to complete the subtests in the CFT1-R 

effectively, than what has been allocated by the German version of the test. 

3.9.1.1. Rationale. 

It is expected that the null hypothesis (Ho1) will not be rejected for most subtests 

with time as a variable. South African children are less accustomed to the time 

pressures in a test environment than German children. This can cause test anxiety, 

which could also influence their processing speed. 

3.9.2. General Hypothesis Two. 
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*Ho2:  There is little to no statistically significant differences in the optimal test 

time of the sample with regards to the effect of home language (viz. Isi-Zulu, Sesotho, 

English, Afrikaans) on the optimal test time.  

Ha2:  There is statistically significant differences in the optimal test time of the 

sample with regards to the effect of home language (viz. Isi-Zulu, Sesotho, English, 

Afrikaans) on the optimal test time. 

3.9.2.1. Rationale. 

It is expected that the null hypothesis (Ho2) will not be rejected for most subtests 

with home language as a variable. The CFT1-R is a non-verbal test and the 

instructions do not adhere to a specific language. One may expect minor differences 

in the optimal time limit between some subtests of the groups tested.   

3.10. Ethical considerations 

There are several ethical considerations in this study. These have been 

described by De Roche & De Roche, (2010) and Henning et al., (2011). The 

considerations, as outlined by the above authors, correspond with the HPCSA’s 

General Ethical Guidelines for Health Researchers (2008), specifically the section on 

the “Duties to the research participants”.  Below is a brief description of each ethical 

consideration as well as an explanation of how it will be addressed in this study: 

1. Do not harm participants. As outlined in chapter 1, special care was taken 

to ensure that the participants were not subjected to any negative 

backlash for participating in the study.  

2. Obtain informed consent. As outlined in section 3.6, informed consent was 

obtained from each participant’s parent or legal guardian. Each potential 
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participant received a letter attached to the consent form, outlining the 

parameters of this study.  

3. Maintain privacy and anonymity. Each participant’s name was recorded 

on their assessment answer booklet. However, to maintain privacy and 

anonymity, when the assessment was scored, each participant received 

an identification number, i.e. 001. All data captured and analysed for a 

specific participant was done using this identification number. The 

participant’s names will not be published.  

4. Give beneficial feedback. Should the parents request, they will receive 

feedback on their child’s results. 

In addition to this, it must be noted that ethical clearance was obtained from the 

Research Ethics Committee of the Faculty of Education at the University of 

Johannesburg (Appendix 1b). 

 

3.11. Conclusion 

This chapter summarised the research design, sampling, data collection, 

research procedure, data analysis and ethical considerations pertaining to this study. 

It also contained a detailed description of the CFT1-R, as well as the adaptions made 

to the assessment for this study. In chapter 4, I will present and analyse the data that 

has been collected. 
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4. Chapter 4: Data Analysis 
 

 

4.1. Introduction 

In this chapter I will present the data collected from the administrations of 

the adapted CFT1-R. The objective of this chapter is to establish whether the data 

supports the hypotheses outlined in Chapter 3. My co-supervisor, Prof Fritz-

Stratmann, assisted me with my statistical data and is from Germany. Therefore, 

I used the German version of SPSS for my statistical analyse.  All SPSS data was 

printed in German and has been reproduced below in English. For confirmation of 

the below summaries, please see the comprehensive German tables in Appendix 

2.  

 

4.2. Preliminary Analysis 

Each participant’s test paper was assigned an ID code ranging from 001 to 

120.  The demographic information as well as ID code on each test was captured 

into an Excel spreadsheet. Both the home language and language of tuition was 

captured, as well as gender (F=female; M=male) and age of each participant. The 

CFT1-R test was then marked and the raw scores of each participant for each of 

the six subtests was captured into the Excel Spreadsheet and then entered into 

SPSS. A one indicated an incorrect answer and a zero indicated a correct answer. 

Where a participant did not answer, an S was entered and where two or more 

answers where given, a D was inputted. Descriptive statistics, such as mean and 

standard deviation were calculated using SPSS statistical software.  

4.2.1. Descriptive statistics  
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120 grade 2 learners were randomly selected from three schools in the 

Johannesburg area. Initially my intention was that the population would comprise 30 

participants from each of the four homogenous subgroups based on their home 

language, specifically, isiZulu, Sesotho, English and Afrikaans This was discussed at 

length (in paragraph 5.6, Limitations).   

 

Sample characteristics are presented in Table 4 below. The sample has 

46% male and 54% female participants. The average age of the entire sample was 

7.1 years. isiZulu speakers made up 30.8% of the entire sample, followed by 

Sesotho (30%) and finally Afrikaans making up 26.6% of the entire sample. The 

remainder of the sample was made up of English, Tswana, Venda, Sepedi and 

Xhosa home language speakers. 

 
 

 

 

 

 
Table 4: Gender and Age Composition of Study Participants based on home 

language 
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Home Language Total sample 
size 

Male Female Average age 
(yrs) at time of 
assessment 

Sesotho 36 (30%) 18 (50%) 18 (50%) 7.0 
Isi-Zulu 37 (30.8%) 12 (32%) 25 (68%) 7.12 
Afrikaans 32 (26.6%) 16 (50%) 16 (50%) 7.35 
English4 4 (3.3%) 1 (25%) 3 (75%) 7.0 
Tswana 6 (5%) 4 (67%) 2 (33%) 7.4 
Venda 2 (1.6%) 2 (100%) 0 (0%) 7.0 
Sepedi 2 (1.6%) 1 (50%) 1 (50%) 7.5 
Xhosa 1 (0.8%) 1 (100%) 0 (0%) 8.0 
Total 120 55 (46%) 65 (54%) 7.1 

 

4.3. Research Question One  

The initial research questions examined what the optimal time limit is for 

the CFT1-R subtests, when applied to a small sample of grade 2 students in 

Johannesburg, South Africa. All the t scores according to time intervals across 

the subtests will be discussed together, as a similar pattern was noticed across 

all subtests. Where there are variations, these will be discussed individually. 

4.3.1 T test scores.  

An independent t-test analysis on correct answers at each time interval, 

for the entire sample of 120 participants5, produced the following data. The data 

for Subtest One is presented in Table 5.  

 

 

 

 

                                                           
 

4 See Paragraph 3.4.1. The 30 English participants were comprised of various home language 
speakers, not just English.  
5 120 participants included the participants from the English medium school. This group was not 
included in the analysis of home language groups (see Paragraph 3.4.1 Participants). 
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Table 5. Subtest One: Independent T-test results comparing the results from the 
unadapted version, and the version adaptedfor the purposes of this study 

 

Time Interval  Mean Std Deviation Sig (2-tailed) 
70-100s -12,50833 4,55959 0.000 
100s-130s -10,70192 4,85494 0.000 
130s-160s -10,08974 3,11755 0.000 
160s-190s -9,66667 4,14284 0.000 
190s-220s -8,54545 2,85736 0.000 
220s-250s -,6,64286 3,07864 0.000 
250s-280s -,7,00000 4,43471 0.006 
280s-290s* -4,75000 2,50000 0.032 
*all participants had completed the test within 290s 

 

The T scores based on time intervals for Subtest One, Subtest Two, Subtest 

Three and Subtest Four showed significant differences in correct answers at each time 

interval. These scores suggest that the participant’s performed better the more time 

that they received to complete the task.  

Table 6.Subtest Two: Independent T-test results comparing the results from the 
unadapted version, and the version adaptedfor the purposes of this study 

 

Time Interval Mean Std Deviation Sig (2-tailed) 
90-120s -1,59664 ,93264 0.000 

120s-150s -1,46729 ,79287 0.000 
150s-180s -1,27835 ,70330 0.000 
180s-210s -1,09211 ,76903 0.000 
210s-240s -73333 ,68561 0.000 
240s-270s -,78571 ,68202 0.000 
270s-300s -,90625 ,81752 0.000 

 

In the first four subtests (see Tables 4, 5, 6 and 7) the participants required the 

entire five minutes to complete the task and giving them less time significantly 

hampered their ability to complete the tasks effectively. 

Table 7. Subtest Three: Independent T-test results comparing the results from the 
unadapted version, and the version adaptedfor the purposes of this study 

 

Time Interval  Mean Std Deviation Sig (2-tailed) 
90-120s -1,20354 ,85731 0.000 
120s-150s -1,17045 ,83352 0.000 
150s-180s -,89231 ,83147 0.000 
180s-210s -,97222 ,81015 0.000 
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210s-240s -,84211 ,83421 0.000 
240s-270s -,42857 ,53452 0.078 
270s-300s -1,2000 ,83666 0.033 

 

Table 8.  Subtest Four: Independent T-test results comparing the results from the 
unadapted version, and the version adaptedfor the purposes of this study 

 

 

In Subtest Five (Table 9) the t scores show significant differences in scores 

up until 240 seconds. From 240s – 300s there was little improvement in the test 

scores. This indicates that the optimum time required to complete Subtest Five is 

240s. 

Table 9.Subtest Five: Independent T-test results comparing the results from the 
unadapted version, and the version adaptedfor the purposes of this study 

 

Time Interval  Mean Subtest Five 
Std Deviation 

Subtest Six 
Sig (2-tailed) 

180s-210s -,56098 ,80774 0.000 
210s-240s -,22727 ,42893 0.021 
240s-270s -,41667 ,90034 0.137 
270s-300s -,25000 ,46291 0.170 

 

In Subtest Six (Table 10) the t scores show significant differences in scores 

up until 240 seconds. From 240s – 300s there was little improvement in the test 

scores. This indicates that the optimum time required to complete Subtest Six is 

240s. 

Table 10. Subtest Six: Independent T-test results comparing the results from the 
unadapted version, and the version adaptedfor the purposes of this study 

 

Time Interval  Mean Std Deviation Sig (2-tailed) 
180s-210s -1,27778 1,07406 0.000 
210s-240s -,50000 ,53452 0.033 
240s-270s -,40000 ,54772 0.178 
270s-300s * * * 

Time Interval  Mean Std Deviation Sig (2-tailed) 
180s-210s -,66667 ,81650 0.000 
210s-240s -,40678 ,59069 0.000 
240s-270s -,32500 ,47434 0.000 
270s-300s -,37037 ,68770 0.010 
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*all participants had completed the test within 270s 
 

Based on the results from the independent t tests, the participants in the 

sample required more time than was allocated in the original CFT1-R. A summary 

of optimum times based on the above data is presented in Table 11. Please refer 

to Appendix B for comprehensive SPSS tables.  

Table 11. Optimum time limit for all participants based on t-test scores. 
 

Subtest (original time limit) Optimum Time Limit in seconds 

Subtest One (70) 290 
Subtest Two (90) 300 

Subtest Three (90) 300 
Subtest Four (180) 300 
Subtest Five (180) 240 
Subtest Six (180) 240 

 

Based on the above result, when looking at the sample in its entirety, 

participants benefited from the additional time in all the subtests. In Subtest One, 

all participants had completed the test within 290 seconds.  The full 300 seconds 

was beneficial for Subtests Two, Three and Four. However, in Subtest Five and 

Six, the improvement in test performance after 240 seconds was insignificant.  

Research Question Two: The aim of research question two was to 

determine whether home language is an important variable when determining 

optimal test time limits. The mean for each home language group’s performance 

on each subtest is outlined in Table 12 below. 

Table 12. Mean for Study Participants based on home language 
 

 IsiZulu Sesotho Afrikaans 
Subtest One 73,4865 73,8056 74,6563 
Subtest Two 14,1892 13,0000 14,1250 
Subtest Three 10,3243 9,9167 10,2500 
Subtest Four 5,5946 5,2500 7,0938 
Subtest Five 9,1892 9,0556 9,1429 
Subtest Six 7,7838 7,3056 8,1250 
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For the most part there was not significant differences in the mean score of 

the language groups per subtest. The only meaningful differences occurred on 

Subtest Two, where Sesotho participants scored lower than isiZulu. The difference 

was not significant. In Subtest Four, where Afrikaans participants scored 

significantly higher than the Sesotho participants, a possible reason for the 

differences could be the participants’ attendance of pre-school. This is something 

that should be addressed in future studies. The t-values are outlined in the below 

section. 

A dependant t test was used to establish the optimum test time specific to each 

home language group. A dependent t-test analysis on correct answers at each time 

interval produced the following data. 

4.3.3. T test result. 

The results of the t test analysis for Subtest One, based on home language are 

outlined in Table 13 below: 

Table 13. Subtest One: Dependant t test scores based on home language 
(comparing isiZulu, Sesotho and Afrikaans) 

 IsiZulu  

Time Interval Mean Std Deviation Sig (2-tailed) 

70-100s -11,97297 4,57946 0.000 

100-130s -10,51515 3,77592 0.000 

130-160s -9,26923 3,44741 0.000 

160-190s -9,21053 4,72086 0.000 

190-220s -7,60000 3,30656 0.000 

220-250s -4,83333 1,47196 0.000 

250-280s -6,60000 4,03733 0.022 

280-290s -5,66667 2,08167 0.042 

 
Time Interval 

 
Mean 

Sesotho 
Std Deviation 

 
Sig (2-tailed) 
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Based on the above results we see a variation among all home language 

groups for Subtest One. The isiZulu participants’ scores improved significantly for 

the entire 280s, whilst the Sesotho participants only improved up until 250s.  The 

Afrikaans participants had all completed the test by 190s, with their scores 

improving significantly up until this point.   

The results of the t test analysis for Subtest Two, based on home language are 

outlined in Table 14 below: 

 

 

 

70-100s -12,08333 3,84986 0.000 

100-130s -10,17241 7,27063 0.000 

130-160s -10,18182 2,57527 0.000 

160-190s -9,27273 2,32770 0.000 

190-220s -10,40000 1,14018 0.000 

220-250s -8,75000 2,06155 0.003 

250-280s -8,00000 7,07107 0.356 

280-290s * * * 

 
Time Interval 

 
Mean 

Afrikaans 
Std Deviation 

 
Sig (2-tailed) 

70-100s -13,65625 5,25240 0.000 

100-130s -11,22222 3,28556 0.000 

130-160s -10,88889 3,49603 0.000 

160-190s -11,14286 5,49025 0.002 

190-220s * * * 

220-250s * * * 

250-280s * * * 

280-290s * * * 

*all participants had completed the test by this time. 
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Table 14.  Subtest Two: Dependent t test scores based on home language 
(comparing isiZulu, Sesotho and Afrikaans) 

 

Based on the above results we see some variation among the home language 

groups for Subtest Two. The isiZulu and Sesotho participants showed significant 

improvement throughout the additional time. However, the Afrikaans participants 

IsiZulu 

Time Interval Mean Std Deviation Sig (2-tailed) 

90-120s -1,78378 ,82108 0.000 

120-150s -1,22222 ,76012 0.000 

150-180s -1,28571 ,71007 0.000 

180-210s -1,08824 ,75348 0.000 

210-240s -,77778 ,69798 0.000 

240-270s -1,05263 ,77986 0.000 

270-300s -,83333 ,57735 0.000 

 
Time Interval 

 
Mean 

Sesotho 
Std Deviation 

 
Sig (2-tailed) 

90-120s -1,47222 ,97060 0.000 

120-150s -1,55882 ,70458 0.000 

150-180s -1,21212 ,69631 0.000 

180-210s -1,07692 ,89098 0.000 

210-240s -0,72727 ,070250 0.000 

240-270s -0,55556 0,51131 0.000 

270-300s -0,94118 0,96635 0.001 

 
Time Interval 

 
Mean 

Afrikaans 
Std Deviation 

 
Sig (2-tailed) 

90-120s -1,71875 1,05446 0.000 

120-150s -1,60000 ,76376 0.000 

150-180s -1,45000 ,60481 0.000 

180-210s -1,16667 ,57735 0.000 

210-240s -,55556 ,72648 0.051 

240-270s -,66667 ,57735 0.184 

270-300s -1,00000 1,41421 0.500 
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improved significantly up until 210s – 240s. Thereafter improvement was insignificant. 

The results of the t test analysis for Subtest Three, based on home language 

are outlined in Table 15 below: 

Table 15. Subtest Three: Dependant t test scores based on home language 
(comparing isiZulu, Sesotho and Afrikaans) 

 IsiZulu  

  

Time Interval Mean Std Deviation Sig (2-tailed) 

90-120s -1,40541 ,76229 0.000 

120-150s -1,19355 ,94585 0.000 

150-180s -,72000 ,54160 0.000 

180-210s -,91667 1,08362 0.014 

210-240s -1,20000 ,83666 0.033 

240-270s * * * 

270-300s * * * 

 
Time Interval 

 
Mean 

Sesotho 
Std Deviation 

 
Sig (2-tailed) 

90-120s -,97059 ,16069 0.000 

120-150s -1,20690 ,77364 0.000 

150-180s -1,00000 1,14018 0.001 

180-210s -,84615 ,68874 0.001 

210-240s -,88889 ,92796 0.021 

240-270s -,66667 ,57735 0.184 

270-300s * * * 

 
Time Interval 

 
Mean 

Afrikaans 
Std Deviation 

 
Sig (2-tailed) 

90-120s -1,34483 ,85673 0.000 

120-150s -1,25000 ,78640 0.000 

150-180s -1,23077 ,72501 0.000 

180-210s -1,25000 ,70711 0.002 

210-240s -,33333 ,57735 0.423 
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Based on the above results we see some variation among the home language 

groups for Subtest Three. The isiZulu and Sesotho participants showed significant 

improvement up until 240s. The Afrikaans participants improved significantly up until 

210s. Thereafter improvement was insignificant. 

The results of the t test analysis for Subtest Four, based on home language are 

outlined in Table 16 below: 

Table 16. Subtest Four: Dependent t test scores based on home 
language(comparing isiZulu, Sesotho and Afrikaans) 

240-270s * * * 

270-300s * * * 

*all participants had completed the test by this time 

 isiZulu  

Time Interval Mean Std Deviation Sig (2-tailed) 

180-210s -,66667 ,73380 0.000 

210-240s -,73684 ,65338 0.000 

240-270s -,41667 ,51493 0.017 

270-300s -,40000 ,51640 0.037 

 
Time Interval 

 
Mean 

Sesotho 
Std Deviation 

 
Sig (2-tailed) 

180-210s -,84000 1,06771 0.001 

210-240s -,23810 ,43644 0.021 

240-270s -,23529 ,43724 0.041 

270-300s -,18182 ,40452 0.167 

 
Time Interval 

 
Mean 

Afrikaans 
Std Deviation 

 
Sig (2-tailed) 

180-210s -,61111 ,60768 0.001 
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Based on the above results we see some variation among the home 

language groups for Subtest Four. The isiZulu participants showed significant 

improvement throughout the additional time. However, the Sesotho and Afrikaans 

participants improved significantly up until 270s. Thereafter improvement was 

insignificant. 

The results of the t test analysis for Subtest Five, based on home language are 

outlined in Table 17 below: 

 

 

Table 17.  Subtest Five: Dependant t test scores based on home language 
(comparing isiZulu, Sesotho and Afrikaans) 

 

210-240s -,38462 ,18040 0.054 

240-270s -,44444 ,52705 0.035 

270-300s -,80000 1,30384 0.242 

 isiZulu  

Time 
Interval 

Mean Std Deviation Sig (2-tailed) 

180-210s -,61538 ,86972 0.025 

210-240s -,25000 ,46291 0.170 

240-270s -,33333 ,57735 0.423 

270-300s * * * 

 
Time 

Interval 

 
Mean 

Sesotho 
Std Deviation 

 
Sig (2-tailed) 

180-210s -.92308 ,95407 0.004 

210-240s -,28571 ,48795 0.172 

240-270s -,66667 1,21106 0.235 
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Based on the above results we see some variation among the home 

language groups for Subtest Five. The Sesotho and isiZulu participants improved 

significantly up until 210s. Thereafter improvement was insignificant. Most of the 

Afrikaans participants had completed the test in the original test time of 180s. 

 The results of the t test analysis for Subtest Six, based on home language are 

outlined in Table 18 below: 

Table 18. Subtest Six: Dependent t test scores based on home language (comparing 
isiZulu, Sesotho and Afrikaans) 

 

270-300s * * * 

 
Time 

Interval 

 
Mean 

Afrikaans 
Std Deviation 

 
Sig (2-tailed) 

180-210s -,25000 .50000 0.391 

210-240s * * * 

240-270s * * * 

270-300s * * * 

*all participants had completed the test by this time 

 isiZulu  

Time Interval Mean Std Deviation Sig (2-tailed) 

180-210s -1,57143 1,27242 0.017 

210-240s -,600000 ,54772 0.070 

240-270s -,33333 ,57735 0.423 

270-300s * * * 

 
Time Interval 

 
Mean 

Sesotho 
Std Deviation 

 
Sig (2-tailed) 

180-210s -1,28571 ,95119 0.012 

210-240s -,50000 ,7-711 0.500 

240-270s * * * 

270-300s * * * 

 
Time Interval 

 
Mean 

Afrikaans 
Std Deviation 

 
Sig (2-tailed) 
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Based on the above results we see some variation among the home 

language groups for Subtest Six. The Sesotho and isiZulu participants improved 

significantly up until 210s. Thereafter improvement was insignificant. All the 

Afrikaans participants had completed the test in the original test time of 180s so 

no, t test could be applied as there was no time interval data. 

 

Table 19. Optimum time limit for participants of the CFT1-R based on home 
language (comparing isiZulu, Sesotho and Afrikaans) 

 

 

Based on the above t value scores, there is some variation in optimal time, 

                                                           
 

6 120 participants included the participants from the English medium school. This group was not 
included in the analysis of home language groups (see Paragraph 3.4.1 Participants) as each group 
was too small for statistical analysis. 

180-210s * * * 

210-240s * * * 

240-270s * * * 

270-300s * * * 

*all participants had completed the test by this time 

Subtest (optimal time 
limit for all language groups6) 

Optimum time in seconds 

 IsiZulu Sesotho Afrikaans 

Subtest One (290) 280 250 190 

Subtest Two (300) 300 300 240 

Subtest Three (300) 240 240 210 

Subtest Four (300) 300 270 270 

Subtest Five (240) 210 210 180 

Subtest Six (240) 210 210 180 
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based on home language. Table 19 depicts a summary of the optimum time limit for 

participants, based on home language.  

Based on the above results, we can see that there is variation in optimal time 

limit between home languages, particularly in Subtest One. This variation could be 

attributed to the quality of pre-school education received by previously disadvantaged 

groups, as discussed in chapter 2.  As the pre-school history of the participants is not 

known, we cannot conclusively attribute the variation in times to this. However, this 

trend is one that has been researched (see discussion in chapter 2) and may well have 

influenced the results of this study. This trend and its impact on cognitive assessments 

may warrant further study in the future.  

Although there are statistically significant variations among the language 

groups (viz. isiZulu, Sesotho and Afrikaans), all three groups are on par or below the 

optimal time limit for each subtest based on the entire sample (viz. isiZulu, Sesotho, 

Afrikaans, English, Tswana, Venda, Pedi and Xhosa). This will be discussed in 

paragraph 5.3.  
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5. Chapter 5: Findings and conclusions 
 

5.1 Introduction 

       This study focused on the adaptation of a timed, culture fair test to improve its 

efficacy for use on grade 2 learners in the greater Johannesburg region. The test 

primarily sought to adapt time limits by allowing the participants an extended time limit. 

In addition, two pictorial examples were added to each subtest to give the participants 

more practice (see paragraph 3.2.3.2, Other Adaptions: Practise items). Foxcroft 

(2011) notes that multiple examples assist the leaner in understanding what is required 

of them to complete the task. The data analysis primarily focused on the entire 

heterogenous sample. In addition, the data specific to the three major home languages 

groups (viz. isiZulu, Sesotho, Afrikaans) were also analysed.  The data were analysed 

using both independent and dependent t-tests where applicable 

 

5.2 Research Question One 

The first question in this study examined what the optimal time limit was, per 

subtest of the CFT1-R, based on a small sample of heterogenous language groups, 

from Johannesburg, South Africa. It was hypothesised that the grade two South 

African children, across heterogenous language groups, would require more time to 

effectively complete the subtests in the CFT1-R, than the time that had been allocated 

by the German version of the test. The data showed statistically significant 

improvement with extended time across all subtests. However, the improvement was 

not statically significant for the full 300 seconds in all the subtests.  In Subtest One, all 

participants had completed the test within 290 seconds.  In Subtests Two, Three and 

Four, participants showed significant improvement for the full 300 seconds. The 
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improvement in Subtests Five and Six, were only significant up to 240 seconds and 

thereafter the improvement was insignificant.  This supports the findings of Mandinach 

et al (2008), that too much time can be as detrimental to the participant as too little 

(see paragraph 2.8.5, Time and Test Taking).  

The above results are supported by the literature reviewed in Chapter Two (see 

paragraph 2.8, Testing in a South African Context). It is unethical to take an 

assessment that has been developed in (and for) one culture and administer it, 

unchanged, in another culture. Despite the fact that the CFT1-R is classified as a test 

that focuses on culture fairness, it still seems to be inadvertently culturally biased. The 

presence of language in the instruction, as well as the fact that it is a paper and pencil 

timed test could be a source of bias (see paragraphs 2.8.4 Problematising 

psychometrics in South Africa, 2.8.5, Bias and paragraph 2.8.6, Time and Test 

Taking). This once again proves that the probability of a truly culture fair/unbiased 

intelligence test is a misnomer. This is reiterated at length in the literature by a plethora 

of theorists and researchers (Benson, 2003; Foxcroft, 2004 & 2011) and this study, 

yet again, substantiates their claims. 

There was general consent, in the literature, that the use of an un-adapted 

Euro-American intelligence test in a South African context is both un-ethical and un-

constitutional (Benson, 2003; Foxcroft 2004 & 2011; Foxcroft et. al., 2004; Nsamenang 

2007; Van der Viver & Rothman 2004). The literature reviewed in Chapter Two formed 

the foundation for Hypothesis Ho1 (see paragraph 3.9.1, General Hypothesis One). 

The data collected from this research study supported this hypothesis, South African 

children require more time to complete the CFT1-R effectively and with scores that 

more accurately reflect their abilities.   
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5.3 Research Question Two 

The second question in this study examined if home language had an 

influence on optimal test time for a small sample from Johannesburg, South Africa.  

It was hypothesised that there would be little to no statistically significant 

differences in the optimal test time of the sample with regards to the effect of home 

language (viz. Isi-Zulu, Sesotho, Afrikaans) on the optimal test time. However, 

statistically significant variations between the home language groups optimal time 

limit was found. This would appear to imply that home language does influence the 

optimal time needed to complete the CFT1-R assessment. However, home 

language, per se, might not be the cause of discrepancies (as instructions were 

given in the children’s home languages), but rather the culture of schooling that 

differs among language groups.  

Based on the literature discussed in Chapter Two (see paragraph 2.8.6, Time 

and Test Taking), there is a trend in South Africa where the pre-school education in 

previously disadvantaged areas is not at the same level as pre-schools in previously 

advantaged areas. The impact here is twofold. Firstly, learners in previously 

disadvantaged areas have limited access to pre-schooling. Secondly, the level of pre-

school education received in the rural areas is often characterised by inadequate 

resources and poor teacher training. In other words, children from more disadvantaged 

areas, assessed in this study, would be less likely to attend pre-school and would 

therefore have had no introduction to the culture of schooling, as those who would 

have attended pre-school. Pre-school in this sense also does not imply just attending 

a formal pre-school before the grade r (kindergarten) year, but also includes the 

kindergarten year itself. This then means that the first time some children encounter 
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any form of schooling (including sitting in a classroom, manipulating writing utensils, 

paper and books), would be in grade 1. Other research conducted in South Africa 

comments on the impact of this on children’s readiness for school and learning in the 

entire foundation phase (Samuels et al., 2015, Truter, 2015, & Van der Berg, 2007). 

In contrast there are many privileged children who attend excellent pre-schools and 

also a formal grade r (kindergarten) programme. The different sub-samples from this 

study seemed to have been children from both these backgrounds and that could have 

accounted for the discrepancy in performance across language groups.  

The exposure to schooling also impacts on the child’s familiarity with a formal 

testing situation, which Cohen (2006) refers to as test wiseness (see paragraph 2.8.6, 

Time and Test Taking) and in turn impacts on their capacity to perform at a level that 

accurately reflects their abilities. It is participants from the previously disadvantaged 

home language groups (viz. Isi-Zulu and Sesotho) that required more time in 

comparison to the other language group (viz. Afrikaans). While General Hypothesis 

Ho2 (see paragraph 3.9.2, General Hypothesis Two) was rejected by the data, the 

explanation that this can be attributed to level of exposure to pre-school education 

rather than home language, is interesting and warrants further study.  

There is also another very important factor to consider when one investigates 

the discrepancy among results from the various language groups and this could 

indeed be attributed to home language itself, but also coincides with the difficulty 

around attending pre-schooling as described before. What I am referring to is the 

tendency in South Africa that children from a different language background attend an 

English medium of instruction school. Added to this it might be the child’s first time in 

a formal classroom. Thus, you have a scenario of a child that comes from a home 

language background (other than English), being taught in English for the first time in 
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grade 1 and it is the first time that the child enters a formal schooling situation. Thus, 

there are many things impacting on the child’s exposure to schooling and learning in 

a new language (Chikiwa & Schäfer, 2018; Grobler, 2018; Selati, Adler, Reed, & 

Bapoo, 2002).   

Upon examination of the optimal time limits of the three home language groups 

(viz. Isizulu, Sesotho, Afrikaans) in comparison to the optimal times based on the data 

collected from the entire sample (see Table 19), these groups required the same or 

less than the optimal time for 120 participants. It is possible that the participants from 

the English medium school required more time than the isiZulu, Sesotho and Afrikaans 

children, as they received their education (and test instructions for this study) in 

English, which is not their home language. This is further expatiated by the fact that it 

is highly probable that had any of these participants received pre-schooling (even 

though this was not formally included in the data and is a limitation of the study – see 

paragraph 6, Limitations), it would have been in their home language and not English 

(Moletsane, 1996). Stein (2017) and Stoop (2017) note the importance of mother 

tongue (home language) education, especially in the formative years. However, the 

prevalence of non-English home language speakers in English medium schools can 

be attributed to: firstly, the lack of home language medium schools due to practicality, 

including but not limited to lack of funding and lack of resources (Stoop, 2017); and 

secondly the widespread use of English in higher education and the job market in 

South Africa (Stein, 2017).   

 

5.4 Summary of findings  

The aim of this study was to determine whether the adaption of an intelligence 

test, could improve its culture fairness for use in a multicultural South African context.   
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General Hypothesis Ho1 was proven, as the data revealed that Grade Two 

children in South Africa require more time to complete each subtest, than that allowed 

for in the original CFT1-R.  

Upon examination of the data, General Hypothesis Ho2 was rejected, as it was 

found that there were significant variations in optimum time amongst the home 

language groups (viz. isiZulu, Sesotho, Afrikaans). Despite this, valuable conclusions 

can still be drawn from the results of Research Question Two. The effect that pre-

schooling and home language tuition may have on intelligence tests were highlighted 

as possible conclusions (see paragraphs 5.3, Research Question Two and 5.5, 

Implications of Research).  

Both research question one and two were answered in part, however there are 

some limitations which will be discussed in paragraph 5.6, Limitations. 

 

5.5 Implications of Research 

One of the purposes of this study was to fill the void found in research with 

regards to psychometric test adaptation in South Africa. Especially in terms of 

intelligence testing, there is a great need for not only more test development, but also 

to find suitable tests to develop and norm for the South African population.  Based on 

the data results it is evident that the adaption of time limits has improved the cultural 

fairness of the CFT1-R when used with grade 2 learners in Johannesburg, South 

Africa.  

As this is a pilot study, a major implication of this study is that it can form a 

foundation for future studies to not only look at larger samples, but also, to make 

further adaptions to the CFT1-R, to identify and adapt other culturally loaded aspects 
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of the assessment. These could include culturally loaded images in the test items or 

test instructions.  

Lastly, what this study highlights is the misnomer of a culture fair intelligence 

test. I argue that once again, this study confirms that culture bias cannot be totally 

avoided in an intelligence test. This is primarily due to the fact that no test can be truly 

language free as the instructions, whether delivered through spoken or written word, 

are delivered through language (Benson, 2003). Geary, (2015) and Hall, (2013) note 

that language is founded in the culture of its origin. Foxcroft & Aston (2006) note that 

language is the main distinguisher between cultures and its presence has an 

undeniable impact on an intelligence test.   

Furthermore, each culture has their own understanding of what defines 

intelligence. And one cannot extricate culture or environment when examining what 

intelligence means to different people (Carey, 2009; Mpofu, 2002). It, therefore, goes 

without saying that an intelligence test developed in a Euro-American culture will 

assess a Euro-American understanding of intelligence. Therefore, it cannot be 

successfully used in an African culture, and vis versa (Nsamenang, 2007). This was 

discussed at length (in paragraph 2.5.1 Indigenous knowledge systems and 

intelligence).   

Based on the literature discussed in Chapter Two, I would argue that that the 

idea of a ‘culture free’ intelligence test is unattainable for the two reasons discussed: 

1) Language is culturally loaded, and will always be present, even in a language free 

test. 2) The culture within which a test is developed will impact on the test 

development, even if it is indirectly. A more realistic goal would be that of a culture fair 

test, where the culturally loaded aspects have been adapted, whether through the 
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adaption of time limits, inclusion of examples, adapted norms and or removal or 

adaptions of biased items (Cole, 2009).   

 

5.6 Limitations 

This study did have some limitations. The first limitation was the small sample 

size. But as this was a pilot study, it was never intended to have a large sample, but 

rather to start a discussion on the adaption of the CFT1-R for South African use. 

Another limitation was the composition of the English school students. The 30 

participants were comprised of not only English home language speakers, but also 

isiZulu, Sesotho, Venda, Pedi, Xhosa, Tswana and Afrikaans. The sample size for 

each of these home languages was too small for statistical analysis and therefore had 

to be removed from the data for Research Question Two, thus decreasing my sample 

size even further. Despite being assured by the principals that the participants were 

all English home language speakers, once I started analysing the data it was found 

not to be the case. By the time this had been discovered, I could not go and assess 

another group of English participants, as the time frame for assessment had expired. 

However, as this is a pilot study, it is intended to highlight issues in research such as 

that in a culturally diverse context, such as the one found in South Africa, you cannot 

be assured that the language of tuition and home language will be the same. 

Another limitation was the lack of information pertaining to the level of pre-

school education received by the participants.  Had this been established it would have 

allowed me to say conclusively whether the level of pre-school education did in fact 

affect the results. 

The use of convenience sampling, whilst a popular choice for pilot studies, is a 

limitation of this study. This sampling method has impacted the study in terms of 
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generalisability, and the results is unlikely to be representative of the population 

(Marshall, 1996).  

A final limitation of this study was that the data collection was unable to 

determine whether or not the additional pictorial examples improved the culture 

fairness of the CFT1-R. Based on Foxcroft (2011), a presumption can be made that 

the additional examples may have improved the learners’ understanding of the task. 

But this cannot be conclusively stated. 

The above limitations highlight the reasons pilot studies are conducted in the 

first place. Leon, Davis & Kramer (2011) note that the purpose of a pilot study is to 

“inform feasibility, which in turn, is instructive in that it points to modifications needed 

in the planning and design of a larger efficacy trial” (p. 5).   Pilot studies leave a margin 

for error to investigate feasibility of the research in the field. Limitations in a pilot study 

are not only expected but need to be embraced. They are a great asset, as they inform 

future studies, increasing their efficacy (Leon, Davis & Kramer, 2011).   

 

5.7 Considerations for Future Research 

There are various areas to consider for future research. One area would be to 

identify culturally loaded items that may result in bias in the CFT1-R. Research shows 

that the culture of a population will affect how that population will define, and express 

their intelligence (Flynn, 2007; Mpofu, 2002).  Consequently, by administering an 

assessment in a culture that the said tool have not been developed for, undermines 

the validity of the test because of cultural bias (Foxcroft et. al., 2004; Van der Viver & 

Rothman 2004; & Nsamenang 2007). To improve the culture fairness of the CFT1-R, 

research needs to be done to identify any cultural bias and make the necessary 

adaptions (HPCSA, 2006).  While this pilot study has addressed the issue of adapting 
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the time limit, the issue of culturally loaded items or the development of South African 

norms fell outside of my scope. Future research addressing these areas will only add 

to increasing the cultural fairness of the CFT1-R for use in South Africa.  

Another area to examine for future research is how home language vs. 

secondary language tuition would play a role in children’s ability to perform in an 

intelligence assessment. Stein (2017) and Stoop (2017) agree that the language of 

tuition impacts a child’s ability to receive knowledge as well as their ability to express 

that knowledge. I want to add that it also influences the way in which language is 

processed in between the reception and expression stage. Not only in receptive and 

expressive vocabulary of language usage, can multi-lingual tuition become an issue. 

But also, in a child’s ability and speed in processing output, where tuition language 

and home language differ (Stein, 2017; Stoop, 2017).  Further research in this area 

will only benefit the discourse on this topic, which is currently taking place in South 

Africa, as current research is inconclusive.   

Thirdly, it would be interesting to examine whether the quality of pre-school 

education received by children impacts on results. Samuels et al, (2015) shows that 

there while there is a positive correlation between grade r and future scholastic ability, 

in poorer areas this is almost negligible due to instruction quality, infrastructure and 

access to learning materials.  

A final area of research would be to extend this study to a larger sample. This 

would enhance the generalisability of the study. It could also potentially lead to findings 

that have more significant results.  

 

5.8 Summary of the study 
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In summary, the field of psychometric assessments in South Africa, has its 

foundation in the oppressive history of our country. Tests were developed with the 

intention to discriminate against people from certain cultures and races (HPCSA, 

1997; Nsamenang, 2007). The mandate given to the South African psychology 

fraternity, by the South African Constitution, is to adapt, translate and develop 

measures that do not discriminate against an individual based on race, gender or 

language (Van de Vijver & Rothmann, 2004).  

It was with the above in mind that this pilot study was developed. With the hope 

that it would form the foundation for, future, larger studies into the adaptation of the 

CFT-1R for use in the multi-cultural context, that is South Africa. 

The data generated from this study supported the literature that the 

adaptation of a culture fair assessment improves the culture fairness of the 

assessment. It is evident from the data that South African grade 2 learners require 

more time than had been allocated in the original CFT1-R. In addition, there were 

significant variations in optimal test time among the home languages.  The 

conclusions drawn from these results was the possible impact of the quality of pre-

school education received in previously disadvantaged areas, thus affecting the 

learners’ exposure to formal education and testing situations. A further possible 

conclusion is the influence of receiving tuition in a language other than the leaner’s 

home language. 

The limitations discussed in paragraph 5.6, Limitations, were the small sample 

size and lack of information on pre-school education and language of tuition.  Had this 

research examined whether participants received quality pre-school education, and in 

which language this was provided, may have resulted in more conclusive results. 
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However, as these limitations have been identified in the pilot study, they serve to 

improve the efficacy of future, larger studies.  

It is evident from the literature reviewed in chapter 2, as well as in the results 

of this study, that a truly culture free test is not attainable for various reasons (see 

paragraph 5.5, Implications of research). A culture fair test is a more realistic goal, 

however the time, cost and effort required to adapt existing tools means this is a long 

road for test developers, academics and psychologists to walk (Cole, 2009; de Beer, 

2017; Foxcroft et al., 2004). Nonetheless, as practitioners, we are legally and 

ethically bound to strive to reach this goal, even if it is never fully realised (Van de 

Vijver & Rothmann, 2004). The effort at arriving at a solution can be summed up in 

the words of the South African author, JM Coetzee (1987), “to plant a sign or marker 

in the ground where I stand, so that in my future wanderings I shall have something 

to return to, and not get worse lost than I am” (p. 135–136). This pilot study is such a 

marker that strives to unpack the elements of a culture fair test and the ways that it 

might be realised in the future. 

 

5.9 Conclusion 

The purpose of this study was to start the dialogue on whether an adapted 

version of the CFT1-R would be feasible in a multi-cultural, South African context. 

Chapter One elaborates on the importance of the study, orientating the reader to the 

context that underpins the study. Chapter Two contains a literature review, outlining 

the various theories and limitations that influence the discussion on intelligence, 

cognitive ability, intelligence testing, and psychometric testing in South Africa. Chapter 

Three presents a discussion on the CFT1-R as well as outlining the reason, design 
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methodology and how the research will be statically analysed. Chapter Four presents 

the results of the assessment after statistical analysis has been performed. Chapter 

Five concludes the study with a discussion of the results presented in Chapter Four. 

It also included a discussion on the limitations and implications of the study, 

suggestions for future research and a summary of the study.   
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7. APPENDIX 1A: Example of consent letter sent to parents 
 

XXX7 Primary School / Laerskool 

Dear Parent or Guardian 

 

The Grade 2 learners from XXX Primary School have been chosen to take part in a 
research study conducted by myself Samantha Coppard from the University of 
Johannesburg. The purpose of the study is to assess whether we can improve the 
cultural fairness of an intelligence test by adapting the time limits. This study will 
contribute to the completion of my master’s dissertation.  

The study will be done using a translated version of the CFT1-R test. This test, which 
assess children’s fluid intelligence levels, has been adapted, standardised and 

normed for use in Germany.  The test is successfully used in Germany. It has been 
translated into isiZulu, Sesotho, English and Afrikaans for the purposes of a previous 
study. My study aims to establish whether or not the time limit given to the German 
learners is fair for use on South African learners. Learners from three other 
Johannesburg schools will also be assessed. The assessments will take place at the 
school, during school hours.  

This letter serves to ask your consent for your child to be assessed. The 
assessments will be supervised by Prof Lara Ragpot from UJ. We will keep your 
child’s identity confidential.  

Your child’s participation is entirely voluntary.  He/she is free to choose not to 
participate.  Should you and your child choose to participate, he/she can withdraw at 
any time without consequences of any kind.  

The results of the assessment will be made available to the school principal. 

Due to cost factors, only 30 children can be assessed per school, so if you are 
interested, please sign the below consent form and return to the school no later than 
the 11 March 2016.  

If you have any questions, please feel free contact the school. 

Kind Regards, 

Samantha Coppard 

                                                           
 

7 For confidentiality purposes the name of the participating schools was changed to xxx  
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8. APPENDIX 1B: Ethics clearance 
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9. APPENDIX 2: Original SPSS data outputs 
 

9.1 Description of the sample 
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9.2 Description of home language groups too small for statistical analysis 
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9.3 Description of performance per subtest of entire sample 
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9.4 Development of performances depending on test time: Subtest One 
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9.5 Development of performances depending on test time: Subtest Two 
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9.6 Development of performances depending on test time: Subtest Three 
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9.7 Development of performances depending on test time: Subtest Four 
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9.8 Development of performances depending on test time: Subtest Five 
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9.9 Development of performances depending on test time: Subtest Six 
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9.10 Development of performances depending on test time and home 

language: Subtest One 
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9.11 Development of performances depending on test time and home 

language: Subtest Two 
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9.12 Development of performances depending on test time and home 

language: Subtest Three 
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9.13 Development of performances depending on test time and home 

language: Subtest Four 
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9.14 Development of performances depending on test time and home 

language: Subtest Five 
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9.15 Development of performances depending on test time and home 

language: Subtest Six 
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