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Opportunities and challenges for statistics
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education in South Africa

The South African educational system is in a state of transformation as the Government
embarks on a process of grappling with legacies of the past, whilst balancing risks and
opportunities for the future. Accordingly, a new school curriculum with outcomes-based
education as the fundamental building block was introduced along a sliding scale, starting
in 1997. This curriculum, with a vast statistics content, has the potential to change the face of
statistics education in South Africa, as statistics had previously been virtually absent from the
school syllabus. This article highlights the challenges to and opportunities for optimising the
teaching of statistics across all education levels in South Africa.

Introduction

In this information-driven society it is vital that all citizens are able to orient themselves in a
world where evidence-based decision making is likely to call for data collection, organisational,
analytical, interpretation and communication skills. Accordingly, statistics education is facing
a critical global challenge to meet with an ever-increasing need to disseminate more data,
accurately, in shorter times and in forms desired by users for further analysis (Wallman, 1993).
In South Africa the training of statisticians and raising of levels of statistical literacy have to be
planned carefully to make the most effective use of the limited training resources available. This
article assesses the challenges and opportunities for statistics education in South Africa.

Statistics education at school level

It has been well documented that statistical concepts should be introduced into the school
curriculum (e.g. Franklin et al., 2005; Gal, 2002; Wild & Pfannkuch, 1999). This has resulted in
mathematics curricula for primary and secondary schools being reformed to include statistics
(North & Scheiber, 2011).

Accordingly, in 1995 the Minister of Education announced the introduction of a new curriculum
with outcomes-based education (OBE) as the fundamental building block (Botha, 2002;
Department of Education, 1997). This curriculum was intended to catapult South Africa into the
21st century (Chisholm et al., 2000).

This curriculum was launched in March 1997 and became known as Curriculum 2005 ( Department
of Education, 1997). Implementation of Curriculum 2005 was along a sliding scale, starting with
Grade 1 in 1998. This curriculum was subsequently revised in 2002 and renamed the Revised
National Curriculum Statement for Grades R-9, and implemented along a sliding scale starting
in 2004.

The National Curriculum Statement (NCS) was subsequently defined for Grades 10-12
(Department of Education, 2002, 2003) and was implemented for Grade 10 in 2006, Grade 11 in
2007 and Grade 12 in 2008. The first year that the Grade 12 students had received the full benefit
of the new curriculum and wrote the first National Senior Certificate school-leaving examination
based on the new NCS was thus 2008.

In the new curriculum emphasis is specifically placed on shifting from the traditional aims and
objectives approach to OBE. This paradigm shift is seen as a prerequisite for achievement of
the vision of an internationally competitive country. Outcomes-based curriculum development
starts with the formulation of the purposes of learning, which are then used as the criteria for
further curriculum development and assessment. One of the specific outcomes identified in
the school mathematics curriculum is the use of data from various contexts to make informed
judgements (Steffens & Fletcher, 1999; North & Zewotir, 2006a). This serves the ever-increasing
need to understand data and to translate them into usable knowledge in the technological age
of rapid information expansion. Recognition of the cross-curricular need for statistics as an
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anticipated outcome resulted in the assessment criteria of the
NCS, including the collection of data (using methods such as
interviews and sampling), application of statistical tools and
communication and critical evaluation of findings.

The new OBE system requires that each learner either does
Mathematics or Mathematical Literacy in each school year —a
major shift from what had been the case prior to adoption of
the new curriculum. It was previously possible to complete
schooling without doing any form of mathematics in the
last three grades of the schooling system. To get a grasp of
the scale of the change, one needs to examine the number
of school leavers with some form of mathematics in 2007
(when the old system was in place) compared to 2008 (first
graduation year of learners under the NCS). A huge ‘wave’
came through in 2008, when a total of 592 017 students
registered for the final school examination in Mathematics or
Mathematical Literacy, compared to a total of 347 570 in the
previous year (Appel, 2008).

Statistics (Data Handling) forms an integral new part of the
Mathematics syllabus and is also present in the Mathematical
Literacy syllabus of the NCS, adding to the dilemma of
training many in-service mathematics teachers who have
generally had little or no training in statistics. The dilemma
is thus two-fold — training more mathematics teachers, and
ensuring that existing teachers can cope with the vast new
statistics content of the NCS (North & Scheiber, 2008).

The statistics component of the NCS was initially developed
by the Department of Education without any input from the
South African Statistical Association (SASA), the mouthpiece
of the majority of professional and practicing statisticians in
South Africa. Training in statistics for mathematics teachers for
the NCS was carried out by Department of Education subject
advisors, themselves products of the previous curriculum
and thus also not having the required statistics knowledge
(North & Scheiber, 2008). This prompted intervention from
SASA to ensure that the potential successful introduction of
Statistics, as specified in the NCS, was achieved.

SASA is accordingly actively involved in the teaching
of statistics in schools via its Education Committee, a
subcommittee with the specific brief of furthering statistics
education at tertiary and preparatory (school) level. In 1998
contact was made with the Association for Mathematics
Education of South Africa (AMESA), the association to
which school mathematics teachers belong, with a view to
closer collaboration with the intention of including school
teachers in some of the initiatives of the Sixth International
Conference on Teaching Statistics (North & Zewotir, 2006a).
This occasion marked the beginning of a closer bond between
SASA and AMESA and has resulted in SASA members
taking an active part in subsequent congresses and meetings
of AMESA, as well as contributing to the AMESA newsletter.

The SASA Education Committee initiated an awareness of
the dilemma of statistics education of school teachers by
giving various talks at local conferences, holding workshops
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and helping with teacher training. However, it was only
when Statistics South Africa (Stats SA), the national statistics
office, launched the Maths4stats campaign (Stats SA, n.d.)
that the human capacity and finances were available to
address the dilemma on a national basis. The Maths4stats
project addresses the dilemma by aiming to provide a roll-
out plan for statistics training for roughly 10 000 mathematics
teachers (Grades 10-12) from 28 000 schools. The objective of
the Maths4stats campaign was to create a specialised body
of teachers with a passion for mathematics, and to instil a
love for and interest in mathematics and statistics in teachers
and learners. Details of the project can be found in North
and Scheiber (2008) and Stats SA (n.d.). The long-term aim of
this project is to strengthen expertise in Statistics at all levels
so that ordinary people have trust in the information they
receive from Stats SA (Lehohla, 2002).

Through a focus on in-service teachers, the scope of statistics
education is being broadened considerably at school level.
The issue of statistics training of pre-service teachers is
addressed by universities and teacher training centres, as
they are starting to incorporate statistics education courses
into their formal teacher training courses (Wessels, 2008).
Teachers are thus being prepared to teach statistics by
enabling pre-service teachers to develop the statistical
literacy, thinking and reasoning abilities called for in the
NCS. There is a need for teachers to have the knowledge
to teach the elements that are essential for basic statistical
thinking, that is, an appreciation of uncertainty and data
variability and their impact on decision making (Sylwester,
1993). This is an attempt to make precise and explicit what
the data have to say about the problem of interest (Mallows,
1998). By providing exposure to and instruction in this
type of thinking, we can hasten development of the way
of approaching problems and methodology for problem
solving which will be called on in later years (Chance, 2002).

Statistics and statistics education at
university level

Statistics syllabi were introduced at South African universities
in the 1930s and had a theoretical focus, deliberately shying
away from Applied Statistics (Steffens, 1998). Statistics
historically started at second-year level (in a three-year
programme leading to a Bachelor’s degree in Statistics), as
one needed a high level of mathematics in order to follow the
calculus-based approach to teaching statistics. Historically,
South African universities thus produced statisticians that
were not ideally suited to any occupation other than in
academia, since the statistics training was geared towards
furthering the discipline in a theoretical way (De Wet,
1998). It must, however, be noted that a few individuals did
manage to excel in the application of statistics through their
own self-interest rather than through skills acquired from
their tertiary-level statistics training. For instance, Dr Herbert
Sischel (1915-1995), a world-renowned statistician from the
University of the Witwatersrand, made great advances in
both theoretical and applied statistics.




In recent times a more balanced view of theory and
applications has become apparent in statistics training at
South African universities (De Wet, 1998; Steffens, 1998).
Currently statistics departments typically offer a three-year
programme leading to a Bachelor’s degree in Statistics,
a one-year Honours degree, one- or two-year Masters
programmes and four-year PhD programmes. Masters and
PhD programmes are mainly by research dissertation only.

The current structure of the statistics courses in the various
South African universities is very similar. Two courses (one
per semester) at first-year level, two courses at second-
year level and four courses at third-year level are generally
required for the BSc programme. The two courses (one per
semester) in the first year offer an introductory approach to
the theory, principles and applications of statistics. The two
courses in second year mainly deal with distribution theories,
estimation procedures and inference. The third-year courses
are a mix of methods and applications with a theoretical
basis. Relatively intermediate-level advanced statistical
theories and methods with computer practicals are offered
at honours level. A common feature of honours programmes
amongst South African universities is the statistics project.!

Mathematics teaching at school level in South Africa
lags behind many other countries (Reddy, 2006), so that
the majority of the first-year students have a poor or
insufficient mathematical foundation and cannot cope
with the theoretically oriented first-year courses such as
Statistics (Frick, 2008). To alleviate this problem, a number
of universities have introduced special tutorials and hot
seats (private lessons by postgraduate students) in first-year
Statistics courses. The use of local instead of foreign textbooks
can, to a certain extent, bridge the problem of presenting
examples that the students do not relate to and consequently
cannot put into context (Steffens, 1998).

Atleast one module in a statistics service course is an essential
part of almost all programmes at South African universities.
One of the objectives of such a course is to equip students
with the basic statistical methods for their everyday life, that
is, a holistic approach to produce well-rounded graduates. In
most cases such an introductory statistics course is offered
at first-year level and usually has little or no prerequisites,
beyond some mathematics requirement at high school
level. The course tends to dwell more on theory and less on
applications of statistics, thus fostering an inwardly focused
approach where theory plays the dominant role, followed by
a few techniques with the hope that the value of the subject
will speak for itself.

1.As a typical example, refer to these university School of Statistics websites:
UKZN: http://statsactsci.ukzn.ac.za/Faculty_Handbook/Statistics_Undergraduate aspx
Wits: http://www.wits.ac.za/academic/science/stats/courses/5726/honours.html
UCT: http://web.uct.ac.za/depts/stats/undergrad.htm
Rhodes: http://www.ru.ac.za/statistics/
Stellenbosch: http://academic.sun.ac.za/statistics/
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Itis argued here that the underlying purpose is implicit rather
than explicit, that is, the student graduates from the module
with a grasp of some theoretical aspects of statistics but will
generally have very little understanding as to how to apply
the theory learnt in practice (McLean, 2000). This expectation
is far from reality, as many students find statistics courses
difficult, with a resulting poor pass rate in such courses
(North & Zewotir, 2006b). For instance, the average pass
rate for third-year engineering students in a statistics service
course offered at the University of KwaZulu-Natal for the
period 1997-2005 was 73.8%, whilst the average pass rate
for third-year engineering courses over this period was 86%
(Zewotir & North, 2007).

To get a handle on the number of students in the various
statistics modules around the country, refer to Table 1.

Due to the sheer shortage of statisticians in the country, BSc
and Honours graduates in Statistics receive lucrative offers
from industry, business and government. Accordingly,
very few South African statistics graduates opt to pursue
postgraduate studies in Statistics or Statistics Education
(Wessels, 2008). Currently there are not enough statisticians
being produced to meet the demand of personnel with at
least an MSc degree in Statistics. The International Review
Panel Report, the Review of Mathematical Sciences Research at
South African Higher Education Institutions, concludes that ‘the
shortage of academic statisticians is so critical that the field is
in danger of disappearing through lack of academic capacity’,
further noting that ‘the closure of academic departments is
a real possibility” (Department of Science and Technology,
2008, p. 3). Diab and Gevers (2009, p. 78) come to the same
conclusion:

... there is acute shortage of qualified statisticians with no senior
established academic in some of the statistics departments at
universities in South Africa. There is danger of the imminent
collapse of research activity in statistics when the present cohort
of senior researchers retire.

Professional association

SASA was founded in 1953 and held its first conference in
1958. The Association facilitates the advancement of statistical
knowledge by creating a forum for collaboration between
academic and practicing statisticians in order to nurture and
build capacity of statisticians in South Africa. Accordingly,
the association organises an annual conference, has two
publications and runs a website. The two publications are
the SASA Newsletter and the South African Statistical Journal.
These two publications are mailed to members and are
placed in libraries of all tertiary institutions in South Africa.
As can be seen from Table 2, the number of SASA members
has steadily increased over the last three years. The total
number of SASA members was 430 in 2010, an increase

TABLE 1: Number of students in Statistics programmes at South African universities, 2006.

Description BSc programme Honours MSc PhD Service courses
1st year 2nd year 3rd year
Number of students 4274 1229 969 203 90 25 18 683

Source: South African Statistical Association. (2006, September). SASA News, p. 19
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TABLE 2: Number of SASA members by race and gender in 2007 and 2010.
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Members Black White Asian (Indian) Total

2007 2010 % increase 2007 2010 % increase 2007 2010 % increase 2007 2010 % increase
Male 33 78 136 142 164 15.5 4 6 50.0 179 248 38.5
Female 13 51 292 103 119 155 7 12 71.4 123 182 50.4
Total 46 129 180 245 283 16.3 11 18 63.3 302 430 42.4

Source: P.J. Mostert, SASA Treasurer (personal communication, June 20, 2011)

of 42% from the membership of 302 in 2007. As a result of
the divisions that existed pre-1994, the negligible number
of black and Asian SASA members in the past has recently
started to grow rapidly. In 2007 about 15% of SASA members
were Black; only three years later, in 2010, this figure had
doubled to 30%. Interestingly, the number of female Black
SASA members increased from 4% (13 out of 302) in 2007 to
12% (51 out of 430) in 2010, indicating that the membership
of the association is normalising.

Conclusion

Statistical thinking, which calls for evidence of critical,
investigative, creative, problem-solving and communicative
skills, will prove to be difficult in the OBE set-up. When
students engage with a mathematics course, they are
generally accustomed to calculating one definitive correct
answer that can be underlined as ‘the correct answer’, whilst
in the statistics class there may be many different answers
that could all be considered to be correct, and the emphasis
would be on the interpretation of that answer. For example,
whether to use the mean, median or mode when determining
the measure of central tendency of the data could potentially
give different results, but there is not one ‘correct” answer.
One needs to know what the strength of each measure is and
which is best to use under which circumstances. This calls for
a whole new mindset — one where the habits of questioning,
justifying and writing in one’s own words require specific
instruction in the introductory statistics course, calling for
teachers that have confidence and expertise in this area.
Teachers thus need to be aware of the need to allow and even
reward alternative ways of examining and interpreting data.

What is evident from the experiences of other statistics
educators around the world is that many teachers do not
consider themselves well prepared to teach statistics, nor to
address their students’ difficulties (Batanero, Burrill & Chris,
2011). The joint study by the International Commission on
Mathematical Instruction and the International Association
for Statistics Education aimed to address this omission by
promoting research specifically focused on the education
and professional development of teachers to teach statistics
(Batanero, Burrill, Reading & Rossman, 2008). The research of
this study suggests that in order to teach statistics effectively,
teachers must understand the nature of statistics and its role
in all aspects of today’s information-driven society (Batanero
etal., 2011).

Preparing teachers to teach statistics is vital to further the
improvement of statistics education at all levels, and in all
contexts. It is thus in the interest of all South African role-
players to work collaboratively in order to promote statistics
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education at grassroots level. The first steps taken by Stats
SA and the SASA to jointly improve the statistics-proficiency
level of in-service teachers is gaining momentum and making
great strides (North & Scheiber, 2008).

On the other hand, efforts of statistics educators at higher
education institutions to collaborate more effectively with
experts in other fields to revise and develop statistics service
courses is not yet satisfactory. It takes motivation and
perseverance to make changes to any curriculum, and is
often easier just to retain the status quo, that is, stick with the
line of least resistance and carry on doing things the way they
have always been done in the past. The result is that statistics
service courses have often not evolved at the rate that they
should have.

Another area of concern is that some disciplines offer
statistics service courses within their own discipline code,
that is statistics is taught by non-specialists. The lesson to
be learnt from this is that unless the statistics departments
offer service courses with relevance and ease, students will
continue to have difficulty in passing, since many students
experience anxiety when required to take a statistics course
(North & Zewotir, 2006a). This is particularly so since many
such courses focus on statistical methods (computations)
rather than on statistical reasoning (concepts and thinking).
To reduce anxiety and provide the most optimal base for
future development of statistics education at all levels, it is
imperative that all school and introductory statistics modules
should be designed in a way such that calculations are
delayed until concepts have been mastered, with an emphasis
on the use of real or realistic data. Preparing teachers to teach
statistics meaningfully is thus a vital and important research
area that has not received enough attention (Wessels, 2008).

The outcomes-based reforms that took place in South
Africa had much in common with curriculum reforms
that previously took place in the United Kingdom, New
Zealand, Australia, Canada and the United States of America
(Aldridge, Fraser & Laugksch, 2011). The teaching of statistics
reflects, in unexpected ways, the historical, economic and
political circumstances of the country, and of course these
differences are reflected in the training programmes (Loynes,
1987). What is a common thread in many countries, however,
is the inclusion of statistics into school syllabi and the desire
to improve statistics education at all levels, from elementary
(primary) school through to the training of professionals.

It is thus argued that no matter how big the challenges to
successfully introducing statistics at school level in South
Africa, this has the potential to improve basic statistical
literacy of school leavers. More importantly, it will increase




the awareness of statistics as a study area of choice amongst
students entering universities and teacher training centres,
thus creating an opportunity for statistics education to grow
at all levels in South Africa.
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