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Abstract

This thesis explores the impact of teacher student cultural congruence, specifically in respect of race,
home language and gender, on cognitive learning in the information systems and technology
discipline. The study is conducted in the South African context and investigates the cultural factors
that impact and predict information systems and technology students’ academic achievement. The
research aims to contribute significantly to closing the culture-based academic performance gaps, and
to improving the returns on investment that technology education and skills development stakeholders
in South Africa are able to realise.

A thorough review is undertaken of international studies that explore culture and teacher student
congruence as significant factors in cognitive learning. Culture-based performance gaps are explored
and the theories presented by international researchers to explain these gaps are considered. A review
of the results of these international studies shows that different ethnic, language and gender groups
perform differently on cognitive testing, suggesting that these groupings do indeed learn differently
and that certain pedagogical strategies may favour some groups over others. This appears to be true

across various age groups and across various subjects.

Teacher student congruence as a predictor of performance is considered in detail in terms of learning
style, home language, gender and ethnicity. International findings are reviewed which suggest
significant relationships between teacher student cultural consonance and cognitive learning
performance, as well as the role of teacher and student perceptions and racial identity as factors

influencing the student learning experience and academic performance.

The unique South African context for this research is discussed, including the history of inequality in
education, the unusually diverse cultural landscape, the culture-based academic performance gap and
the factors that account for this.

The research conducted as part of this study investigates culture-based academic performance
disparities and the impact on cognitive learning of matching teachers and students in terms of race,
home language and gender among first year Information Systems and Technology students at a public
university in South Africa. In addition, culture-based differences in student perceptions of collective
self-efficacy in respect of teacher effectiveness are considered, as well as the relationship between
these perceptions and student academic performance.
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The study finds that cultural factors are significant predictors of cognitive test performance and that
matching teacher and student in respect of cultural factors significantly improves student cognitive
test performance in information systems and technology education and training. The study further
finds that both student and teacher perceptions of collective teaching self-efficacy vary among
cultural groupings and are significantly related to higher student test scores for students who are

matched with their teachers in terms of cultural factors.

The findings are considered in the light of Bandura’s Social Cognitive Theory and Phillips’ five level

framework for return on investment in training analysis.
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Chapter 1: Introduction

1.1 Context and relevance of study

The South African ICT (information and communications technology) skills development landscape
is as fluid and complex as the broader society it serves. Off the back of one of the most dramatic
economic meltdowns in history, ICT, like most other sectors, is facing a prolonged, slow path to
recovery. The outlook is one of slow, but steady growth over the next decade and there will clearly
be a need for appropriate skills to fuel the recovery of the sector (ISETT SETA, 2010). Ironically, the
recent recession (and agonisingly slow recovery) has taken its toll in terms of commitment and
allocation of resources to this much needed development of skills. Training budgets have been the
first items to be cut as organisations struggle to traverse the financial instabilities of the times. There
has arguably never been a more appropriate time for research focused entirely on improving the
quality of ICT education and skills development and that does not shy away from the challenges
related to race and culture-based performance gaps that continue to be an unavoidable characteristic
of the South African educational landscape (ISETT SETA, 2010).

According to the ISETT SETA! Sector Skills Plan 2011-2016, South African IT (information
technology) market revenue is likely to grow from approximately R60 billion in 2010 to at least R83
billion by 2014. If communications are included, total annual market revenue for ICT in South Africa
will be R400 billion by 2014. With this growth comes demand for more skilled employees. In 2009
there were 141,929 employees in the ICT sector and it is estimated that by 2014, 152,214 will be
required. Of the total number of employees in the ICT sector in 2009, 32% (44,801) were African,
about 10% (14,448) were Indian, 12% (17,702) were Coloured and 46% (64,978) were White. The
DoL (Department of Labour) continues to strive for a target of 85% Black (which includes African,
Indian and Coloured employees). Similarly, the DoL is aiming for 54% of employees to be female.
In 2009 there were 50,231 females (35%) and 91,698 males (65%), so there is room for improvement
(ISETT SETA, 2010).

Clearly, therefore, there will continue to be a growing demand for more skilled Black and female ICT
professionals over the next few years. From a supply of skills perspective, it is encouraging to note
that from 2006 to 2014 the number of learners writing Matric will have increased by 34% and the

number of learners choosing ICT as a career by enrolling for ICT studies at a university will increase

! The ISETT SETA (Information Systems Electronics and Telecommunication Technologies Sector Education
and Training Authority) was renamed MICT SETA (Media, Advertising, Information and Communication
Technologies Sector Education and Training Authority) on 1 April, 2011 (MICT SETA, 2011).



by 39%. Moreover, the percentage of African ICT graduates has risen over recent years and will
continue to do so to 2014 at least. More concerning is the fact that there is a steady decline of Indian,
White and Coloured ICT graduates and the total number of ICT university graduates will fall between
2006 and 2014 by 12% (ISETT SETA, 2010).

1.2 Research problem

In view of the huge amounts of money invested annually in skills development and education in South
Africa, it would seem to be reasonable to expect that the various stakeholders responsible for this
spend would be interested in measuring the impact and returns of the educational and skills
development initiatives being invested in. The ICT sector alone spent in excess of R800 million on
training and skills development in 2010 (with the figure expected to increase dramatically over the
next five years to approximately R1.1 billion per annum in 2014) and the government spends no less
than 5.8% of GDP (R165 billion) on education each year (ISETT SETA, 2010, National Planning
Commission, 2011). Yet, despite corporate South Africa continuing to spend significant amounts of
money on training and skills development, there is very little effort being put into measuring the
benefits of the interventions and programmes that are being invested in. For example, Clementz
(2005) reports an extremely limited level of training evaluation among South African companies and
points out that while a number of organisations measure learning immediately after training
interventions, very little effort is made to determine the impact of training on the organisation.
Similarly, there is no evidence of a credible and coordinated effort on the part of government to
measure, in tangible terms, the impact of the money spent on skills development in the various sectors,
let alone ways to maximise return on this investment. Indeed, the signs are not encouraging- the race
based academic achievement gap persists at all levels of education, there are fewer graduates from
universities each year and it is clear that these graduates do not have the skills levels required by
industry (ISETT SETA, 2010).

Perhaps it is appropriate to start thinking in terms of managing public education expenditure as any
responsible commercial enterprise would in terms of ensuring that skills development budgets are
accounted for and return on investment is measured to ensure that precious education and skills
development budgets are not wasted. As per the foregoing, it is clear how much money is being spent
on skills development and education annually by government and the private sector. What is less clear

is the impact of this spend in tangible terms per sector and on the economy as a whole.



Identifying the heart of the problem, the ISETT SETA Sector Skills Plan 2011-2016 points out the
real challenge South Africa has with the quality of people entering the ICT workforce, listing as some
of the key weaknesses and threats to the sector the following (ISETT SETA, 2010: 60):

e “Incompetent practitioners entering the profession with worthless degrees”;
e “The exceedingly poor education system available to the vast majority of young people”;
e “The literacy and educational base in the country is very weak and skewed”;

e  “The demand for competent ICT staff will outstrip the supply”.

Commenting on ICT skills supply issues, the report laments in particular the poor quality of Black
entrants to the ICT workforce from the university system, citing poor English literacy, poor life skills

and a weak technical skills base.

Given the government’s 85% Black employment profile target, there is a clear sense of urgency
around the need to address the issues pertaining to quality ICT education and skills development and
in particular those that relate to the culture-based academic performance gap. The combination of
recession related skills development budget pressures, the industry’s frustration with skills supply
quality and demand for better quality ICT professionals makes a compelling case for ensuring that
precious skills development budgets and efforts in general are focused on achieving appropriate
returns on education and training investment. The alternative cannot be accepted, viz. wasting money
on education and skills development strategies that do not specifically and credibly address the real
issues that prevent Black South Africans from performing to their potential and taking their rightful
place as ICT professionals in the sector.

In view of the foregoing, this study is both timeous and relevant in terms of investigating the factors
that impact and predict IS&T (information systems and technology) students’ race, home language
and gender related academic performance, with a view to contributing significantly to:

1. Closing the culture (and particularly ‘race’) based academic performance gaps which
continue to plague the South African educational system and which hamstring the ICT
sector’s ability to meet its own demands for quality employees who meet the government’s
equity requirements;

2. Improving the returns on education and training investment that IS&T skills development

stakeholders in South Africa are able to realise.



1.3 Objectives and research questions

The study’s over-arching objective is the identification of predictable (and therefore ‘controllable’)

ways to improve the learning experience (in particular, cognitive test performance) of IS&T students

in the classroom, with a special emphasis on race, home language and gender related factors. The

research is focused upon the impact on student cognitive test performance of teacher student

congruence (in respect of race, gender and home language specifically) in information systems and

technology education.

Secondary objectives that relate to the above-mentioned primary objective and which enhance the

study include the following:

Identify whether performance gaps exist between students of different races, home languages
and genders in the field of IS&T.

Identify demographic differences in the impact of congruence factors.

Investigate variations among race, home language and gender groupings of student
perceptions of collective self-efficacy (in respect of teacher capability specifically), and how
these variations relate to culture-based differences in the impact of teacher student

congruence on learning outcomes.

A number of related research questions arise from these objectives:

Research question 1(RQ1): “Are cultural factors predictors of cognitive test performance in

information systems and technology education?”

Sub-question 1.1(SQ1.1): “Is race a predictor of cognitive test performance in information

systems and technology education?

Sub-question 1.2(SQ1.2): “Is home language a predictor of cognitive test performance in

information systems and technology education? ”

Sub-question 1.3(SQ1.3): “Is gender a predictor of cognitive test performance in information

systems and technology education? ”

Research question 2(RQ2): “Does matching teacher and student in respect of cultural factors

impact student cognitive test performance in information systems and technology education? ”

Sub-question 2.1(SQ2.1): “Does matching teacher and student in respect of race impact

student cognitive test performance in information systems and technology education?”



Sub-question 2.2(SQ2.2): “Does matching teacher and student in respect of home language
impact student cognitive test performance in information systems and technology

education?”

Sub-question 2.3(SQ2.3): “Does matching teacher and student in respect of gender impact

Student cognitive test performance in information systems and technology education?”

Research question 3(RQ3): “Do student perceptions of collective self-efficacy (in respect of teacher

capability), vary among cultural groupings? ”

Sub-question 3.1(SQ3.1): “Do student perceptions of collective self-efficacy (in respect of

teacher capability specifically), vary among race groupings?”

Sub-question 3.2(SQ3.2): “Do student perceptions of collective self-efficacy (in respect of

teacher capability specifically), vary among home language groupings?”’

Sub-question 3.3(SQ3.3): “Do student perceptions of collective self-efficacy (in respect of
teacher capability specifically), vary among gender groupings? ”’

Sub-question 3.4(SQ3.4): “How does culture-based variation in student perceptions of
collective self-efficacy (in respect of teacher capability) relate to culture-based differences
in the impact of teacher student congruence on student cognitive test performance in

information systems and technology education? ”

1.4 Overview of research approach

At the heart of this research, and in line with the research questions outlined above, is the analysis of
the impact of teacher student congruence in terms of race, home language and gender on cognitive
test performance. However, two other related studies are conducted to clarify and enhance the
congruence discussion; viz. an investigation of the nature of the race, home language and gender
based academic performance gap, and a consideration of student perceptions as they relate to teacher

student congruence factors.

The study endeavors to answer the research questions stated above by drawing on the cognitive test
results and perception survey responses of a sample of first year IS&T students at a public university
in South Africa. The study is conducted within the framework of Phillip’s 5 level ROI analysis model,
with a specific focus on impact at level 2 (‘Learning’) (Phillips, 1997, Phillips and Stone, 2002). The

cognitive test results are analysed using a variety of regression and correlation models to identify



significant differences in academic performance that relate to race, home language or gender factors
and an investigation conducted into the impact on performance of matching teachers and students in
respect of race, home language and gender. Furthermore, student perceptions of the impact of
matching teachers and students are considered with a view to providing insights that explain the test

performance results.

Bandura’s Social Cognitive Theory provides the theoretical framework for analysis and interpretation
of results, with a special focus on the construct of ‘social modeling” and its role in observational
learning. The impact of ‘model-observer similarity’ on observational learning and the moderating
effects of ‘model credibility’ and ‘collective self-efficacy’ provide the theoretical context for the
study (Bandura, 1977a, 1977b, 1978, 1994, 1995).

In summary, the research comprises three related components (in line with the three research
questions referred to above):

1. An investigation of race, home language and gender as predictors of cognitive test
performance in information systems and technology education;

2. An investigation into the impact of matching teacher and student in respect of race, home
language and gender on student cognitive test performance in information systems and
technology education;

3. An investigation of variations among race, home language and gender groupings of student
perceptions of collective self-efficacy (in respect of teacher capability specifically), and how
these variations relate to culture-based differences in the impact of teacher student
congruence on learning outcomes.

1.5 Structure of thesis

Chapter 1: Introduction

The introduction provides a brief overview of the background to the study and the broader South
African education context within which the research is conducted. The importance of the outputs of
the study are considered in the light of trends in South African educational policy and the ICT sector’s
stated strategy on skills development for the period 2011-2016. The overall objectives of the study
are outlined as well as the research questions that the study will endeavor to address, and an overview

is provided of the research approach adopted.

Chapter 2: Literature review



The literature review scans the international body of literature that refers to the topic of this study and
related themes. Various international studies pertaining to race, home language and gender factors as
they relate to education, with an emphasis on teacher student congruence as a predictor of academic
performance, are reviewed. A range of countries are included in the scan, including the United States,
China, the United Kingdom, Europe and other parts of the world to demonstrate the global nature of
the challenge of multicultural education and to glean potentially useful insights into successful

international strategies that might inform positive change in the South African context.
The literature review explores three major themes:

1. Evidence in international studies of a culture-based academic achievement gap;

2. Insights gleaned from international research regarding the possible reasons for race, home
language and gender based academic performance gaps;

3. The specific South African context, including similarities with the experiences of other
countries and the factors which make the South African situation unique, with special

emphasis on the legacy of apartheid as it pertains to education.
Chapter 3: Research design and methodology

The chapter on research design and methodology begins by re-articulating the research problem and
related research questions, followed by a presentation of the theoretical framework for the study and

a detailed description of the research model, design, methodology and data analysis models.
Chapter 4: Results and data analysis

In line with the study’s research questions, the results and data analysis are presented within three

main sub-headings, reflecting the research focus areas as follows:

1. Race, home language and gender as predictors of cognitive test performance.
2. Teacher student congruence as a predictor of cognitive test performance:

o Improvement (gain) score as dependent variable;

o Single post-test score as dependent variable.

3. Student perceptions of collective self-efficacy.
Chapter 5: Conclusions and recommendations

The thesis concludes with a summary of key findings with reference to the major concepts highlighted

in the literature review. Limitations of the study are considered, including gaps in the research



conducted. Finally, implications of the findings of the study are considered, along with

recommendations for further research.



Chapter 2: Literature Review

2.1 Introduction

At the heart of an enquiry into how to improve returns on investment in education and training lies
the fundamental question: ‘How do different people learn?” Apart from the obvious issue of the need
to define ‘different’ in this context, the assumption has to be that ‘different” people do, in fact, learn
differently. Furthermore, if this difference in how people learn can be established and described in
predictable terms, it is further assumed that training interventions can be manipulated to produce
desired results. By extension, if organisations are able to so manipulate the type of training provided
to particular individuals or groupings of individuals based on their proven preferences, it is suggested
that this provides a useful framework for proactively ensuring generally improved returns on

investments in training.

A scan of the literature reveals a plethora of empirical studies that suggest that different people (in
terms of such factors as ethnicity, home language and gender) learn differently and have various
preferences in terms of learning environments and teacher profile. Furthermore, international studies
have shown that different race, language and gender groups perform differently on cognitive testing,
suggesting that these groupings do indeed learn differently and that one pedagogical strategy may
favour certain groups over others. This appears to be true across various age groups and across various
subjects and disciplines (Sheehan and Marcus, 1977, Dunn et al., 1990, Connor et al., 1996, Naylor
and Smith, 2004, Calder and Ashbaugh, 2005, Leslie, 2005, Richardson, 2008, Wiggan, 2008,
Richardson, 2009, Stockly, 2009).

This chapter reviews international literature related to culture-based disparities in academic
performance and the factors that account for these. Four related themes are considered, viz. culture
and cognitive learning, teacher student congruence as a predictor of performance, racial identity and

the role of perception in student academic performance, and the unique South African context.
2.2 Key concepts defined

2.2.1 Return on investment

There are well evolved analysis models which are designed to facilitate the measurement of the
impact and return on investment of training and education interventions. One such model is that
designed by Kirkpatrick and Phillips of the American Society for Training and Development (ASTD)
(Kirkpatrick, 1998, Phillips and Stone, 2002). Although designed specifically for corporate training
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environments, the Phillips ROl measurement framework can be used as effectively in a university
classroom to measure the impact of a specific intervention aimed, for example, at addressing the poor
performance of a specific group of students, or, more broadly, to measure the effectiveness of specific

skills development strategies for entire sectors of the economy.

Well known training and development authors Kirkpatrick and Phillips have further recognised that
both tangible and intangible results from training can be measured and are directly relevant when
measuring ROl from training (Phillips, 1997, Kirkpatrick, 1998). Kirkpatrick (1998) defined a
framework for evaluating ROl in training that comprised 4 levels of measurement- reaction, learning,
behaviour and results. Phillips et al. (2002) expanded on Kirkpatrick’s framework and added a fifth
level of evaluation- ROI expressed as a cost/benefit ratio. Phillips explains this level as an evaluation
of the monetary value of the business impact of the training, compared with the costs of the training.
The business impact data is converted to a monetary value in order to apply it to the formula to
calculate return on investment. This shows the true value of the program in terms of its contribution
to the organisation’s objectives. It is presented as an ROI value or cost-benefit ratio, usually expressed
as a percentage. An improvement in a business impact measure as a result of training may not
necessarily produce a positive ROI (e.g., if the training was very expensive in comparison with the

financial benefits).

Phillips (2002) also identifies a sixth level of measurement for what he terms “intangible benefits”.
He defines these as “data that either cannot or should not be converted to monetary values” and adds
that this definition “has nothing to do with the importance of the data; it addresses the lack of
objectivity of the data and the inability to convert the data to monetary values.” Phillips cites increases
in customer or employee satisfaction, customer retention, reduced conflict and reduced stress as a
result of training as examples of intangible benefits that ‘cannot be compared with the cost of training
and so which cannot be expressed as a cost-benefit ratio’. Table 2-1 outlines the various measurement
levels of Phillips’ model and provides a brief description of the data at each level.



Level and Type Of Data

Description of Level
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Examples

1. Reaction and/or satisfaction Level 1 measures the extent to Results of ‘Happy Sheets’ / Course
which trainees/students were Evaluations (Was the training
satisfied with the learning venue comfortable? Did the trainer
experience- the participants’ effectively summarise salient
reaction to the programme, the points? Was the catering
learning environment and the appropriate on the day of training?)
instructor.

2. Learning Level 2 is concerned with the extent | Are the participant’s Excel skills
to which students/participants learnt | improved as a result of training, as
the desired knowledge, attitudes measured by a skills assessment
and skills intended by the test?
programme.

3. Job application and/or implementation Level 3 measures the extent to Whereas an employee was unable
which behavioural change occursin | to produce more than 5 quotes a
the workplace as a result of the day prior to specific application
training programme. training, the employee can easily

pop out 10 or more quotes of
similar complexity as a result of the
training intervention.

4. Business impact Level 4 measures the impact of the Non-Financial: Improved Customer

training on the business.

Training interventions are typically
initiated to address factors that
threaten the organisation’s ability to
perform or meet goals. Level 4
measures the extent to which a
training intervention impacts
(hopefully ‘improves’) company

performance.

At this level there are both ‘tangible’
and ‘intangible results’. Tangible
results include those that can be
measured in objective terms, such
as cost savings, increased sales,
time savings or output increases.
Intangible results include more

subjective data, such as customer

Satisfaction Ratings or Staff

Motivation Levels

Financial: Annual sales revenue

improvement
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Description of Level
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Examples

satisfaction ratings, customer

retention and staff motivation.

5.

Return on Investment (ROI)

Level 5 evaluates the monetary
value of the business impact of the
training programme. Business
impact data is converted to a
monetary value and the total cost of

the training programme is

ROI=275% (In other words, for
every Rand spent on the training
intervention, R2.75 were realised to
the company as a result of the
training, after all costs have been

considered.)

calculated. A formula is applied that
subtracts the costs of the training
programme from the calculated
financial benefits, divided by the
costs and produces an ROI or cost
benefit ratio that is expressed as a

percentage.

Table 2-1 Phillips’ 5 levels of ROI evaluation (Source: Phillips and Stone (2002))

In the context of this study, Philips’ ROI model is used as a basic framework within which cognitive
test performance improvement scores are measured and compared for different student demographics
in the field of IS&T studies. This research aims to identify specific ways of improving results in the
classroom. Education, training and any other form of skills development involves investment of one
form or another. Maximising returns on these investments should be of key concern to all skills
development stake-holders. Although, Phillip’s model allows for the measurement of education and
training impact at five levels, this study focuses on level 2 (specifically related to learning and the
transfer of skills). However, Phillip’s refers to the various measurement levels in his model in terms
of what he calls a ‘chain of impact’. Thus, Phillips asserts that the impact of a training or education
related intervention at any given level of the model is one link in the chain and is necessary in order
for impact at the following level to be realised. This study, therefore, focuses on the factors that
enhance the impact (‘ROI’) experienced specifically at level 2 of Phillip’s framework, while
understanding that the ‘chain of impact’ of maximising ROI on one level will inevitably impact the
ROl achieved at higher levels. Moreover, this study focuses on one variable in particular, viz. teacher
student congruence, as a potentially impactful factor in the improvement of ROI at level 2 of Phillip’s

model (Phillips, 1997, Phillips and Stone, 2002).
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While this study focusses on maximising ROI at level 2 within the university context, the use of
Phillip’s multi-level model allows extension of this research to include analysis of industry training
interventions. Indeed, Phillips’ ROI framework has been applied extensively to industry training
interventions that relate to computer and information science skills development or to measure the
impact of computer assisted learning strategies, such as e-learning (Whalen and Wright, 1999, ASTD,
20004, b, Barron, 2001, Phillips and Phillips, 2001, Peak and Berge, 2006).

Thus, the findings of studies such as this one that explore ways of maximizing the impact of level 2
learning, regardless of the specific learning context (e.g. tertiary education), may be applied to the
technical and vocational education and training environments (including the impact of teacher student
congruence factors at higher levels of the Phillips framework). Moreover, it is hoped that further
research will follow into the impact of pedagogical strategies aimed at closing the race based
performance gap for the ICT sector as a whole. It is in this context that the Philips ROl analysis model
will provide a useful model for measuring the impact of the skills development related projects and

initiatives that the sector as a whole invests in.

2.2.2 Culture

Definitions of culture abound and are as varied as the concept they attempt to define. Markus (2008)
identifies the many divergent views and opinions in the literature of various academic disciplines in
attempting to define and distinguish concepts such as ‘race’, ‘ethnicity’ and ‘culture’. It is certainly
beyond the scope of this discussion to argue the merits of one definition over another and indeed that
will not be attempted here. For the purposes of this study and in the interests of ensuring clear
interpretation of the data present herein, it is worth clarifying at the outset that, with due respect to
the complex definitions presented by social and differential psychologists, any reference made to
‘culture’ in this discussion is limited in meaning to any combination of race (used interchangeably
and synonymously herein with ‘ethnicity’), home language and gender. Takooshian (2010) supports
this inclusion of gender, race and home language as legitimate parts of a definition of culture and
refers to seminal authors in the field of differential psychology who included these and many other
aspects of the human condition in their definitions of what constitutes ‘culture’ (Anastasi, 1954,
Cohen, 2009).
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2.3 Culture and cognitive learning

2.3.1 Culture and the performance gap-a scan of international research

A review of international research reveals that there is no shortage of evidence of a culture-based
performance gap in academic performance. This performance gap appears to persist across a variety
of levels of education and subjects. For example, Sheehan and Marcus (1977) point out that research
into differences in academic performance among ethnic groups in the American elementary school
system consistently shows ethnicity-based disparities in achievement results. Dunn et al. (1990)
identified culture-based variations in both learning preference and achievement among African-
American, Chinese-American, Greek-American and Mexican-American fourth, fifth and sixth grade
pupils in the United States on the Group Embedded Figures Test.

However, this disparity in the United States is not limited to school students. A study conducted at
the University of Davis, California, compared 6,720 Physics students and identified statistically
significant performance differences between various ethnic and gender groupings (Calder and

Ashbaugh, 2005). In this study, males scored higher than females across all ethnicities.

Similarly, Stockly (2009) investigated performance data for more than 5,000 University of Texas
Economics students and found significant variance along racial lines. Other studies find a similar
trend in the Texas school system and note that since desegregation in the 1960s, the race based
performance gap in the classroom has not improved significantly (Neal, 2006, Hanushek and Rivkin,
2009).

Demonstrating how prolific research has been on this subject, Wiggan (2008) refers to the
‘achievement gap narrative’ inthe literature and cites various studies in the United States that identify
a performance deficit between various ethnic groups. Wiggan goes on to consider the experiences of
higher achieving minority students with the objective of providing some useful insights into what can
be done to close the performance gap. Like many other researchers in this field, Wiggan refers briefly
to ‘nature’ based theories that attempt to explain the race based differences in performance levels ,
but then focuses on environmental issues such as discrimination in the classroom, socio-economic
differences between ethnicities in America and on what he refers to as ‘oppositional identity’, which
he defines as the tendency of minority students to perceive the educational institution as a means of
perpetuating the status quo for the dominant majority. It is suggested in Wiggan’s study that students
can (as exemplified by the high achieving minority students he interviews) overcome this challenge

by developing an ‘engagement’ paradigm in respect of their perceptions of and interaction with
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teachers. Moreover, Wiggan points out that ‘teacher practices’ are perceived to be the most influential
factor affecting performance, thus suggesting that performance can be improved by varying these
strategies (Wiggan, 2008).

Although the focus of this study is on academic achievement, it is worth noting that some of the
literature relating to the subject of culture-based differences in cognitive performance specifically
examines differences in 1Q test scores among races, genders and language groups. Rushton et al.
(2005) review the body of research that examines IQ score differences among races and point out that
many of these studies show a correlation between 1Q test scoring and academic performance
(cognitive test performance). Some useful insights are gleaned from this research (Kaufman et al.,
1995, Rushton and Jensen, 2005). For example, Kaufman et al. (1995) explore the different fluid and
crystallized 1Q test scores for Hispanic, Black and White students in the United States and find, in
line with the research findings on race based learning performance differences, that different races
perform differently in 1Q tests. However, two very interesting points, both relating to the impact of
language, emerge from this study. Firstly, the younger Hispanic sample (educated in English in the
United States) performed better than the older Hispanic participants (who had been educated
primarily in Spanish before immigrating). Kaufman et al. (1995) therefore opine that the 1Q scores
relate to fluency in the testing language. Secondly, when the tests involved less linguistic skill (such
as the ‘Famous Faces’ picture recognition test), the performance gap between the races was
significantly reduced, further reinforcing the notion that performance on such tests is dependent upon
fluency in the testing language to at least some extent. This is a significant insight when comparing
the South African context where language and race are inextricably related and where certain racial
groupings are generally taught in a non-English language during the formative educational years (up
to grade 3) (Howie et al., 2008, De Wet and Wolhuter, 2009).

Evidence of a race based academic performance gap is not limited to the United States. Richardson
(2009) researched the performance of Open University graduates in the United Kingdom and found
that the attainment of ethnic minority groups tended to be lower (in terms of the class of honours
attained). This trend was most pronounced in the distance learning programmes and was found to be
true despite there not being disparity in terms of demographic variables (such as socio-economic
factors, age or subject of study) among the students being compared. Moreover, in this particular
study, it was found that the these differences in performance levels were not concomitant with a

qualitatively inferior educational experience for any given group of students (Richardson, 2009).

Various other studies conducted in the United Kingdom report similar results. For example, Leslie
(2005) quotes the Higher Education Statistics Agency (HESA) for the period 1998-2000 and points
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out that minority ethnic groups lagged significantly behind other groups in respect of the number of
students graduating with an upper second or better in universities in the United Kingdom. Connor
(1996) identifies a similar trend and reports disparities in achievement among Black, Indian and
Chinese students. Naylor and Smith (2004) report that the probability of ethnic minority students
attaining lower results was higher than for other groupings, even after demographic variables were
controlled.

2.3.2 Culture and computer science

The challenges related to multicultural education are as prevalent in the field of computer science
education as in any other field. The international literature abounds with discussion around race and
gender differences in academic achievement and experiences of students in information technology
education (Weis, 1988, Catsambis, 1995, Kafai, 1998, Kirkpatrick and Cuban, 1998, Crombie et al.,
2000, Crombie et al., 2002, Fisher and Margolis, 2002, Beyer et al., 2003, Kao and Thompson, 2003,
Katz et al., 2003, Moorman and Johnson, 2003, Payton, 2003, Hale, 2005, Beyer, 2006, Gallivan,
2006, llias, 2006, Mead, 2006, Badat, 2010, Kirkup et al., 2010, Riegle-Crumb and King, 2010,
DuBow, 2011).

Research indicates that females and minorities continue to be under-represented in information
technology related employment and programmes of study in various countries of the world, including
the United States (DuBow, 2011), the United Kingdom (Kirkup et al., 2010) and South Africa (Badat,
2010, ISETT SETA, 2010). For example in the United States, females and minority groups such as
African-Americans, Hispanics and American Indians have consistently been under-represented in
computer and information science degrees (Margolis, 2001). This has inevitably led to under-
representation of these same groups in the information technology (IT) workforce. According to the
U.S. Bureau of Labor Statistics, there are projected to be about 1.4 million jobs related to computer
and information technologies in America by 2018, which represents a growth of 22% over 2008
figures and is higher than for any other occupation (DuBow, 2011). Women and minority groups are
currently poorly represented in this growing computing-related workforce and there is no evidence
that this state of affairs is projected to change for the better in the near future. Table 2-2, for example,
shows the dramatic downward trend of percentages of women employed in computing related
occupations in the United States since 2000. The most recent figures available show that of the
897,000 women employed in computing related occupations in the United States, 69% are White,
16% are African-American, 9% are Asian/Pacific Islander and 6% are Latina/Hispanic (DuBow,
2011).
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Occupation 2000 2005 2009
Operations research analysts 51% 50% 47%
Database administrators 43% 33% 35%
Computer support specialists 35% 33% 27%
Computer scientists and systems analysts 34% 30% 27%
Network systems and data communications analysts 25% 25% 25%
Computer programmers 26% 26% 20%
Network and computer systems administrators 23% 19% 22%
Computer software engineers 24% 22% 20%
Computer hardware engineers 22% 11% 9%

Table 2-2 Female percentage employed in computing-related occupations in the United States, 2000-
2009 (Source: (DuBow, 2011))

This decline indiversity in the IT workforce is ironic, since reports suggest that technology companies
with the highest representation of women in their senior management teams showed a higher return
on equity than did those with fewer or no women in these roles. A recent study showed that diversity
(both in terms of gender and race) was associated with increases in sales revenue, customers and
profits (Herring, 2009).

Despite the increasing demand for more skilled IT professionals in the United States, the number of
graduates in related degrees is decreasing. Moreover, not only has the total number of university
graduates in the field of computer or information sciences in the United States been steadily declining,
female and minority representation in this field of study remains disproportionately low (DuBow,
2011). For example, in 2009, while women earned 57% of all undergraduate degrees in the United
States, only 18% of all computer and information sciences undergraduate degrees were earned by
women. Of these 6,966 women, 48% were White, 19% were African-American, and the remainder

was made up various other ethnic minorities (DuBow, 2011).

The gender and race disparities also exist at secondary school level. This is illustrated by the
demographics of students taking the Advanced Placement (AP) Computer Science exam in the United
States. The College Board (The College Board, 2012) reports that of the students taking the Computer
Science exam in 2011, 55.4% were White, 4.6% were African-American and the remainder
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represented various other ethnic minorities. In terms of gender, 19% were female and 81% were male.
A considerable amount of research has been undertaken to unearth the reasons for these gender and
race disparities. For example, research suggests that females tend to view the computer science field
as ‘male dominated’ and that both the curriculum and the culture of computer science is such that
women feel they would succeed in this arena only if they modeled themselves after the ‘stereotypical
male computer science student’ (Fisher and Margolis, 2002, Moorman and Johnson, 2003).
Interestingly, various experiments with female only computer science classes to attempt to address
these issues of perceived male dominance have met with some success in terms of encouraging
increased participation by females and in increasing their sense of confidence on computer science
courses (Crombie et al., 2000, Crombie et al., 2002, Moorman and Johnson, 2003). Research suggests
that these findings on female disaffection from computer science courses also appear to hold true for
minority groupings. For example, Payton (2003) found that, like their female compatriots, African-

American students tended to avoid computer and information science majors.

Culture-based disparities (including those related to gender and race) in academic performance, which
is a requisite for retention in computer and information science courses, further exacerbate this under-
representation in the IT workplace. A variety of studies have explored the factors that influence
academic performance in IT related education with a view to identifying ways to close the culture-
based achievement gap. This research has identified a number of different factors that predict
achievement in university IT courses, including experiential, affective, personality and cognitive
factors. (In this thesis, Bloom’s definitions of ‘cognitive’ and ‘affective’ learning are used (Bloom,
1956). ‘Cognitive’ learning refers to attainment of mental skills (‘knowledge’), while ‘affective’
learning relates to growth in emotional areas (“attitude’) (Bloom, 1956)). Examples of such factors
include simply owning a computer (Taylor and Mounfield, 1994), having access to and using
computers in high school (Kagan, 1988), some experience (even if it is informal ‘playing’) in
computer programming (Koohang and Byrd, 1987), confidence levels, self-efficacy and aptitudes
related to mathematics, spatial and verbal reasoning (Webb, 1984, Clement et al., 1986, Cafolla, 1987,
Jagacinski et al., 1988).

Interestingly, despite the gender disparities in representation in the IT workforce and in computer
related educational programmes, the literature does not find decisively that women perform worse
than males in terms of IT related academic achievement. For example, a number of studies involving
gender comparisons of academic achievement in programming related courses have found that female

students perform as well, if not better, than male students, both in the pre-university and
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undergraduate context (Volet and Styles, 1992, Taylor and Mounfield, 1994, Kafai, 1998, Margolis,
2001).

Katz et al. (2003) investigated race and gender as predictors of computer science achievement (Perl
programming) among computer and information science students at a multi-cultural university in the
United States. Whites and Asians were grouped in that study and identified as the ‘majority’, while
African-American students were viewed as the ‘minority’. The dependent variables used in this study
were improvement (gain) score and course grade and showed significant gender and race related
differences in programming performance. In respect of gender differences, Katz et al. (2003) found
partial support in their research for the findings of other studies which reveal gender differences in
software use and development in respect of such factors as ‘experimentation’ and ‘programming play’
(Kafai, 1998, Margolis, 2001). Race differences in performance were also found in this study. Katz
etal. (2003) quote Light (2001) in arguing that simply providing minorities with access to technology
is unlikely to resolve the culture-base performance disparities they found and that they believe are
rooted in complex issues of social inequality, pointing out that the African-American students that
participated in their study had reported adequate access to computers during pre-college years. Katz
et al. (2003) suggest that the minority students entered the course ill-prepared in terms of
mathematics, verbal and basic programming skills, which the study showed were predictive of

performance, and that better preparation in these skills is a major part of the solution.
2.3.3 Explaining the performance gap

2.3.3.1 Nature vs. Nurture

Although there are researchers in the literature who present a controversial genetics based explanation
(Rushton and Jensen, 2005), the majority of studies present an environmental explanation based on
such issues as socio-economic factors, discrimination and teacher student congruence (Oates, 2003,
Obiakor, 2004, Stroter, 2008, Horsford, 2010).

Other authors report results from empirical studies that demonstrate race based cognitive performance
gaps, and are at pains to point out that the performance gap persists despite controlling for
environmental factors, such as socio-economic status, discrimination and historical disadvantage
(Naylor and Smith, 2004, Richardson, 2008, 2009). Unlike Rushton et al. (Rushton and Jensen, 2005),
these authors stop short of directly proposing a genetics-based explanation, but neither do they offer

an alternative explanation.
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2.3.3.2 Cultural learning differences- education according to Hofstede

Despite significant criticism of his theory (Spencer-Oatey, 2000, McSweeney, 2002, Signorini et al.,
2009), Hofstede (1986) remains one of the most influential authors on the subject of cultural
variations in behavior and learning. Hofstede (1986) contends that different cultures and ethnicities
do indeed learn differently and has created a model for assessing and differentiating national and
organisational cultures, defined within his cultural dimensions theory. Hofstede identifies at least four
dimensions that influence behaviours in social settings, including education: Power distance
dimension (PDI), Individualist-collectivist dimension (IDV), Masculinity-femininity dimension
(MAS) and Uncertainty avoidance dimension (UAI) (Hofstede, 1986, Fernandez et al., 1997, Basabe
and Ros, 2005).

Power distance dimension (PDI)

Hofstede uses this dimension to compare prevailing social behaviour between countries and
distinguishes between small power distance (SPD) countries and those that tend towards long power
distance (LPD). The United Kingdom is cited as an example of an SPD country, which means that
social interaction tends to be egalitarian, whereas LPD countries, such as China, are more
authoritarian. In the educational context, this means that SPD countries would incline toward less
formal teacher student interactions, while LPD countries would be characterised by teaching
structures and approaches that were more rigid and focus on the role of the teacher as an authority
figure not to be questioned (Hofstede, 1986, Hofstede et al., 2010).

This theory has profound implications for education. For example, the implication is that LPD
countries will be characterised by an educational system that relies heavily on the quality of the
teacher, whereas in SPD countries learning quality relates more to student excellence (Hofstede,
1986, Harris, 1999, Lemone, 2005).

Individualist-collectivist dimension (IDV)

This dimension describes the extent to which the collective (group) interests prevail over those of the
individual. In a highly individualistic culture (such as the United Kingdom), the individual’s interests
are the focus of interaction, whereas in collectivist societies (such as China) the interests of the group
prevail over those of the individual. In the educational context, high individualist scores indicate a
culture in which individual students are encouraged to think for themselves, to debate and

demonstrate independent thinking ability. Collectivist cultures do not encourage independence, but
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rather focus on the role of teacher as controller of all that happens in the classroom- the individual
defers to the group (Hofstede, 1986, Hofstede et al., 2010).

Masculinity-femininity dimension (MAS)

Hofstede associates masculinity with assertiveness, materialism, ambition and competitiveness, while
femininity is associated with greater value being placed on relationships and quality of life. In the
education context, this means that groups scoring high on the masculinity index will be characterised
by high levels of competition, a desire among students to shine as individuals and would value
teachers on the basis of academic ability. The feminine juxtaposition would value the social skills of
teacher and underplay competition in the classroom. Hofstede suggests that masculinity is particularly
low in Nordic countries, while Japan and Germanic cultures are the most masculine in terms of his
model (Hofstede, 1986, Hofstede et al., 2010).

Uncertainty avoidance dimension (UAI)

This dimension describes the tendency of a nation to avoid or embrace uncertainty and ambiguity.
Thus, a country with a high UAI score would be characterised by a tendency to manage change via
regulation and rule-setting. The low UAI scoring nation is more pragmatic and willing to function
without high levels of clarity or structure. From an educational perspective, this means that high UAI
scores are associated with ‘not rocking the boat’ in the classroom and a more structured learning
environment. Low UAI scores are linked to a willingness to challenge the teacher and tolerate less
structure. Interestingly, the highest UAI scores are in Latin American countries, Southern and Eastern
Europe, Germanic countries and Japan. The lowest scores are associated with Anglo, Nordic and
Chinese culture countries (Hofstede, 1986, Fernandez et al., 1997, Basabe and Ros, 2005, Hofstede
etal., 2010).

Hofstede’s theories have been the basis for numerous research studies related to cultural differences
and their influence in various information and computer technology related fields. These include the
implication of cultural preferences and influence on the design of websites (Ahmed et al., 2009),
culture-based differences in end-user computing attitudes and learning styles (Harris, 1999), and cross
cultural blended teaching and learning (Cronjé, 2011).

Despite widespread reference in the literature to Hofstede’s framework, significant criticism has been
leveled at his theory. Signorini et al. (2009), for example, quote Spencer-Oatey (2000) in challenging
Hofstede on a variety of issues. One of these is Hofstede’s definition of culture. Hofstede’s

explanation that a person has multiple independent cultures for each group sub-system he/she is a part
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of is criticised in favour of a more complex concept that describes people within a sub-system as
sharing many, but not all, characteristics in common with the other members of the sub-system.
Moreover, Hofstede’s definition of culture suggests it is a static concept, whereas Spencer-Oatey
(2000) proposes that culture is a more fluid, mutable concept. Additionally, Signorini et al. (2009)
point out that Hofstede’s focus on defining culture in terms of countries or nations does not take
cognisance of the variety that exists within these groupings, referred to by Signorini et al. (2009) as

‘micro-cultures’.

This is particularly relevant in the highly heterogeneous South African context where any attempt to
define the ‘culture’ of South Africa without acknowledgement of the high levels of variance among
the sub-groups would simply not represent accurately the complexities and diversity of the people
being described. For example, as at March, 2012, Hofstede rated South Africa against the various
dimensions of his model as follows: PDI: 49, IDV: 65, MAS: 63, UAI: 49 (Hofstede, 2012). The
score of 49 on the PDI dimension suggests that South Africans generally accept a hierarchical
structure in which each individual has their place in society (and in the workforce) and subordinates
expect to be told what to do by ‘benevolent autocrats’ (Hofstede, 2012). In terms of the IDV
dimension, South Africa is, in Hofstede’s opinion, an ‘individualistic’ society. This implies a
preference for a ‘loosely-knit social framework’ in which individuals tend to focus on ‘taking care of
their own needs and those of their immediate families only, and in which employer/employee
relationships are based upon mutual advantage’ (Hofstede, 2012). South Africa scores 63 on the MAS
dimension and is thus a masculine society in which the emphasis is on competition, decisiveness and
assertion (Hofstede, 2012). Finally, Hofstede is of the view that South Africa has a preference for
avoiding uncertainty (UAL: 49). This implies that South Africans generally have a rigid set of beliefs
and rules and are intolerant of ‘unorthodox’ behavior. High UAI cultures are characterized by high

levels of punctuality, precision and work ethic, while innovation is not encouraged (Hofstede, 2012).

Hofstede’s generalisations in respect of South Africa have drawn criticism from various authors who
point out that Hofstede fails to reflect the diversity of sub-cultures that differ significantly in respect
of the dimensions he refers to (Coldwell and Moerdyk, 1981, Godsell, 1981, 1982, Smith, 2002a,
Ndletyana, 2003) . For example, it is difficult to reconcile the African concept of ‘Ubuntu’ (which
emphasises the spirit of collective concern and support in Black African society, and the related
emphasis among African cultures on caring for the ‘extended family’), with the above-mentioned
rating of South Africans as highly ‘individualistic’ (Human, 1996, Ndletyana, 2003, Cronjé, 2011).
Human (1996) further points out that Hofstede fails to address intra-cultural differences, such as those

that distinguish urban and rural Black South Africans (Human, 1996).
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In view of these flaws in Hofstede’s framework, Signorini et al. (2009) suggest an approach to
evaluating culture and intercultural learning that recognises that sources of culture vary, that language
and culture are related and that takes cognisance of the specific characteristics of the learning setting.
Moreover, they suggest a model that examines micro-cultures first before expanding into larger

models of culture or nationality (Signorini et al., 2009).

Despite these shortcomings, Hofstede provides a useful framework for describing the different

learning preferences of various cultures and sub-cultures, including those based on ethnicity.

2.3.3.3 The influence of culture on learning- a scan of international research

The literature is replete with examples of research in recent decades indicating that different cultures
and ethnicities learn differently, and in many cases Hofstede’s model provides an appropriate

framework to explain these differences.

Dunn et al. (1990) examined learning style differences among African-American, Chinese-American,
Greek-American and Mexican-American elementary school pupils and identified clear differences in

learning preferences in terms of environmental, emotional, sociological and physiological factors.

Using the Learning Styles Inventory instrument developed by Canfield (1988), Matthews (1991)
explored learning preferences among English and Biology students at various southern state colleges
and universities. Significant gender related differences were found, with females preferring higher
levels of detail and organisation than their male counterparts. In addition, it was found that females
had a stronger affinity than males for language related learning. Race related differences were also
found, with Black students having a stronger preference for an authoritarian teaching approach than
their White counterparts. Studies related to computer and information science reflect similar race and
gender differences in learning preferences (Catsambis, 1995, Kirkpatrick and Cuban, 1998, Beyer et
al., 2003, Beyer, 2006, Gallivan, 2006, Ilias, 2006).

In their report on a case study designed to explore the influence of cultural diversity on the learning
experiences of online MBA students at a large mid-western university in the United States, Xiaojing
et al. (2010) identified that different cultures (cultural differences ‘originating from ethnicity’) had
different preferences in terms of the online learning experience. For instance, Russian students
favoured an exam-oriented culture whereas their American counterparts leaned toward a process-
oriented, continuous assessment approach. Chinese students were used to a memory based assessment
strategy, while those in the United States were more application oriented, and expressed a desire for

the instructors to be considerate of these cultural differences when preparing future assessments. In
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terms of instructional differences, Russian, Indian and Chinese students tended to favour one-way
lectures whereas the American style of teaching was more conversational and interactive. Chinese
students were also used to a more structured teaching method while the American approach was more
case study oriented with a looser link between instruction and textbook. A variety of other
dimensions, such as communication style, collaboration and case learning approach, were analysed
in this study and significant cultural differences identified. Interestingly, however, Xiaojing et al.
(2010) comment on the fact that students in this particular study did not express negativity about the
cultural differences in learning that were identified. Although performance comparisons were not
considered in the report, it is specifically noted that the ‘cultural differences did not negatively impact

communication or collaboration in learning’ (Xiaojing et al., 2010).

The findings of this study reflect some of the results reported by Hofstede (1986). Hofstede suggests
in his four dimension culture model that Eastern cultures display strong collectivism and femininity
attributes, while Western cultures display individualism and masculinity, consistent with the study’s
report that the Eastern students preferred group work and American students were more independent
and competitive in this context. Similarly, the preference for a structured learning approach on the
part of Chinese students versus American students is consistent with Hofstede’s model which ascribes
strong Uncertainty Avoidance attributes to the Eastern culture. Hofstede’s Power Distance dimension
is high in Asian cultures and explains the strong reliance these students had for textbooks and
instructors in comparison with their Western counterparts who score lower on this dimension and

prefer the case study approach (Hofstede, 1986, Hofstede et al., 2010).

In a similar study, Woodrow et al. (2001) compared the learning preferences of British-Chinese and
British-European pupils at Greater Manchester schools in the United Kingdom. Clear differences
were found in terms of how each of the groups chose to be taught. For example, British-Chinese
pupils expressed a strong preference for working alone, avoided questioning as a learning technique,
favoured memorising as a learning method and did not appreciate peer discussion. British-European
pupils, on the other hand, showed a preference for problem solving, ‘thinking for oneself” and group
learning. The results of this study align with Hofstede’s framework and reflect the high collectivism,
femininity, Uncertainty Avoidance and Power Distance scores of East Asian cultures (Hofstede,
1986). Interestingly, in the study conducted by Woodrow et al. (2001), the influence of the Chinese
culture was still profoundly evident despite the British-Chinese pupils having generally been born

and raised in the United Kingdom.

The foregoing provides enough evidence of culture-based differences on the way people learn to

justify a response from educators who have to grapple with the inevitable consequence- a culture-



25

based achievement gap. Globalisation exacerbates the challenge by throwing students of various
cultures into the same educational context. In many countries, this is mainly due to rampant
immigration. In South Africa, the changing political landscape has impacted education by bringing
students of various races and home languages into the same classroom. Multicultural classrooms are
now no longer the exception, but the norm in most parts of the world. Indeed, this sociological
phenomenon has spawned a wave of research internationally to examine the related challenges under

the banner of ‘Multicultural Pedagogy’.

2.3.4 Multicultural pedagogy

Tong and her associates (Tong et al., 2006) refer to the “acculturation stress” that immigrant students
to the United States experience in their new educational settings and proposes a number of strategies
that can be employed by educators to help immigrant students cope. The point is made that the
coordination of two disparate cultures and languages is anything but straightforward. Apart from the
complex socialisation issues that students experience, they are likely to experience culture shock in
terms of the educational culture they are now exposed to (and expected to perform in) versus that of
their home country. Moreover, it is generally true that linguistic factors come into play and immigrant
students are required to learn in a language they are not fluent in. Tong et al. (2006) recommend the
development of what they term a ‘cross cultural identity’ that melds the culture of the old country
with that of the new. To facilitate this process, educators are encouraged to become familiar with the
cultures of the students they teach and to adapt their teaching approach and style where possible to
be more culturally sensitive and consistent with the learning styles preferred by the immigrant
students. Moreover, Tong et al. (2006) emphasise the need for teachers to create a sense of affinity
with the immigrant students through positive personal relationships and opine that this sense of
‘affinity’ contributes positively to the student’s perception of self, the teacher and the educational
environment as a whole. In a similar vein, the teacher is encouraged to be conscious of linguistic
challenges and consider these when assessing students.

These suggestions by Tong et al. (2006) that the multicultural learning environment is enhanced by
teachers proactively adopting culturally sensitive teaching strategies echo the sentiments of a variety
of researchers in the field of critical pedagogy. For example, Milner (2003) encourages ‘reflection’
by pre-service teachers on race issues and recommends culture sensitive teaching strategies which he
calls “critically engaged dialogue’ and ‘race reflective journaling’. Allen (2004) offers a historical
narrative on ‘Whiteness and Critical Pedagogy’ in the United States and presents a somewhat militant
argument against what he perceives as a failure amongst educators in the United States to adequately

address the needs of various cultures within the American education system. Picower (2009) also
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examines the concept of ‘Whiteness’ in education as a means of preserving White supremacy and
points out that about 90% of all teachers and at least 80% of teacher education students in America
are White, thus emphasising the need for educationalists to make an effort to be more proficient in
the art of multicultural education. Picower (2009) refers to some successes in this regard, but notes
too that there is significant evidence of resistance among White teachers in the United States to
adapting their teaching strategies to be more culturally sensitive. She therefore supports the argument
made by other researchers for more teachers of colour to enter the American educational system
(Sleeter, 2008, Villegas, 2008). Although this suggestion to put Black teachers in front of Black
students is sensitive in that it presents an undertone of re-segregation, there is, in fact, evidence from
international research that matching teacher and student in terms of race can improve academic
performance (Oates, 2003, Stroter, 2008, Horsford, 2010).

However, not all authors are convinced that ‘cultural sensitivity’ in education has been (or can be) as
effective in practical implementation as the theory suggests. Kauffman et al. (2008) lament the fact
that after decades of research and discourse on this subject, culturally and linguistically diverse
students generally continue to perform comparatively poorly in the United States. They challenge
whether the subject has been researched adequately and set out to interrogate the body of research
conducted to date for evidence of responsiveness to culturally sensitive interventions. Kauffman et
al. (2008) conclude that ‘direct instruction’ (strategies targeted at and adapted specifically for a
particular culture) is less advantageous than ‘superior instruction’ (teaching strategies that are not
culture specific, but rather address culturally neutral factors demonstrated empirically to improve
academic performance for all learners, such as ‘active student responding, corrective feedback,

stimulus control and functional analysis’).

Although studies based on the American experience dominate the literature on critical pedagogy, the
challenge of multicultural education, along with globalisation, is a worldwide phenomenon and a
number of related studies have been conducted in various countries where ethnic heterogeneity is
now a reality due in large measure to immigration. For example, Tomlinson (2003) reviews
educational policy in the United Kingdom related to addressing the needs of ethnic minorities and
notes that despite such efforts the race based academic performance gap continues to grow.
Rijkschroeff (2005) conducts a similar study in respect of the Netherlands where more than 50% of
the students in secondary education are first or second generation immigrants. Unlike the experience
of the United Kingdom, Dutch educational integration policies aimed at addressing multicultural
challenges in education have shown signs of success and minority ethnic groups are closing the

academic performance gap slowly but surely. Showing the truly international scope of the challenge
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of multicultural education, Gallagher et al. (2004) review multiculturalism in Canada’s educational
history and point out that the early part of that history included an attempt by the colonialists of the
time to use education to assimilate indigenous groups and eliminate diversity. Like the United States
and South Africa, Gallagher et al. (2004) paint a picture of Canada’s educational history that is fraught
with ethnic and cultural tensions. Unfortunately, since the early 1990s, Canada’s interest in tackling
ethno cultural equity in the education system has waned and it is left to the educators themselves to
find ways to do their best to apply the strategies of critical pedagogy that may contribute to a more

culturally equitable education syst