
Where are our universities going?
A review, twenty years later

R. Inglesia* and A. Pourisb

Globally, the classification and ratings of
universities are based mainly on an
institution’s research productivity.

South Africa, especially in the last decade, has
experienced an increasing skills shortage,
making the need for new and appropriately
qualified graduates a priority for the nation. A
review in 1991 by Pouris examined the trends
in the output of science and arts graduates at
South African universities during 1984–88.
His conclusion was that South Africa had no
‘technological’ or ‘general’ universities. The
study reported here follows the same methods,
but covers the period 2000–06. Conclusions
are similar to before, even though the govern-
ment’s declared policy has been to produce
more graduates in the sciences. We examine
the policy implications of the current funding
formula for universities and propose how the
Department of Education could augment
graduate numbers in the way desired. A key
recommendation is revising the funding
formulae and introducing weightings that
give preferential support to the disciplines to
be prioritized.

Introduction
The classification and rating of universi-

ties has long been of policy interest, both
nationally1,2 and internationally.3,4 While
the emphasis has been in ranking these
institutions mainly on the basis of research
outputs, the numbers of graduates that
emerge with the necessary skills required
by the market is also considered to be of
importance. Skills shortages have become
a permanent political issue in South Africa.
We quote from a recent Organization for
Economic Co-operation and Develop-
ment (OECD) report on the South African
innovation system:

A very large gap appears to be opening up
between the supply of design, engineering
and related managerial and technical capa-
bilities and the demand for such resources
being generated by the increased rate of
investment across the economy. This engi-
neering gap threatens not only i) to con-
strain the full achievement of this surge of
investment-driven innovation, but also ii)
to undermine the efficiency with which
new and existing facilities will be operated,
iii) to limit the extent to which improved

infrastructural services will actually be de-
livered – especially to more remote areas
and more deprived communities, and iv) to
frustrate the exploitation of major oppor-
tunities to expand engineering-intensive
services and exports. (ref. 5, p. 7)

In 1991, Pouris2 published the results of
an investigation into the character of the
country’s universities and the trends in
the output of ‘science’ and ‘arts’ graduates
for the period 1984–88. He reported that
South Africa had no ‘technological’ or
‘general’ universities, and that our univer-
sities had a tendency to train ever more
arts and humanities graduates, whereas
the numbers of science graduates re-
mained constant. He attributed this
situation to the funding formula of the
then-named Department of National
Education, which did not provide suffi-
cient financial incentives to students and
universities to pursue science and engi-
neering studies. The funding formula was
consequently amended in 1993 (partly
arising from that and other criticisms).6 A
new funding mechanism was introduced
in 2003, as a result of which the higher
education landscape has changed signifi-
cantly. We here examine whether our uni-
versities’ institutional ethos (character)
has subsequently altered, and assess the
influence that the present funding for-
mula may have exerted on the numbers of
new science and arts graduates.

Institutional ethos and trends
From 2004 onwards, the higher education

sector in South Africa has been trans-
formed through a series of mergers and
incorporations that aim to ‘rationalize’ 36
universities and technikons into just 22
institutions (Table 1). Three types of
public higher education institutions have
thereby been created. These are identified
as the so-called traditional universities,
universities of technology, and the com-
prehensive universities. The Department
of Education has stated that the purpose
of restructuring is to establish institutions
that address current national skills needs,
equalizing student access, and sustaining
growth in student numbers.

Following Pouris’s similar analysis of
the period 1984–88,2 we have placed the

country’s universities into various catego-
ries on the basis of degrees awarded to
their science and arts graduates between
2000 and 2006. These years were chosen
in order to compare performance both
before and after the amalgamations that
took place during 2004/5.

We use the Higher Education Manage-
ment Information System (HEMIS)7

definitions of science, engineering and
technology (SET) graduates.a Numbers
are compared with graduates qualifying
jointly from all other faculties together
(arts and humanities graduates, A&H).
We categorize universities that educate
similar numbers of A&H and SET gradu-
ates (ratio 1:1) as ‘general universities’.
Those that produce approximately twice
as many A&H graduates as SET graduates
are classed as ‘arts & humanities’ univer-
sities. Those where SET graduates are
approximately double the A&H numbers
are categorized as ‘SET universities’.

Figures 1 and 2 show the groupings of
South African universities in terms of
these criteria. Changes from 2000 to 2006
are given only for universities that did not
merge with another institution, as these
mergers radically change the reference
base and skew comparisons. Institutions
formed by mergers after 2004 have their
status depicted as it was in 2006. The
arrows in the figures indicate trends in
graduating numbers over the period. The
universities are styled as either ‘small’
(Fig. 1) or ‘large’ (Fig. 2). This grouping is
to identify whether economies of scale
(vis-à-vis funding mechanisms) appear to
influence university performance. The
figures indicate that South Africa had no
‘technological’ universities in the period
2000–06.

Of the nine institutions represented in
Fig. 1, only the Durban University of
Technology (DUT) ranks as a general
university (SET, 496; A&H, 502). The
University of Venda (UNIVEN) was
conspicuous in growing its SET graduates
in relation to arts graduates, but it remains
an A&H university (SET, 443; A&H, 661).
The universities of Zululand and of the
Western Cape show a greater increase in
the SET numbers in relation to A&H
graduates (Zululand 148% and Western
Cape 71% with respect to SET, compared
with 88% and 20% for A&H, respectively).

The expansion of student numbers at
universities that were not involved in
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amalgamations (Western Cape, Zulu-
land, Rhodes, Venda, and Fort Hare) has
been noteworthy. Their average growth
in graduates from 2000 to 2006 was 61.3%,
with the University of Fort Hare enjoying
an exceptional 100%, from 669 qualifying
in 2000 to 1340 in 2006. A similar trend is

illustrated in Fig. 2, with most of the
‘large’ institutions being categorized as
A&H. Exceptions are the University of
the Witwatersrand (WITS) and Univer-
sity of Limpopo (UNORTH), which are
ranked as general universities. Limpopo
is unique in having a position to the SET

side of the general university norm (SET,
1183; A&H, 960).

There has been a notable growth in
graduate numbers at the University of
Pretoria (UP): from 4807 in 2000 to 7423 in
2006, a rise of 54%. Numbers at the Uni-
versity of the Free State (UFS) grew even
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Table 1. Tertiary education institutions in existence before 2004 and, where appropriate, after amalgamation.

Institutions after 2004 Merging institutions

Cape Peninsula University of Technology (CPUT) Peninsula Technikon Cape Technikon
University of Cape Town (UCT)
Central University of Technology, Free State (CUT) Technikon Free State Vista University Welkom
Durban University of Technology (DUT) M.L. Sultan Technikon Natal Technikon
University of Fort Hare (UFH)
University of the Free State (UFS)
University of Johannesburg (UJ) Rand Afrikaans University Technikon Witwatersrand
University of KwaZulu-Natal (UKZN) University of Durban Westville University of Natal
University of Limpopo (UNORTH) Medunsa University of the North
Nelson Mandela Metropolitan University (NMMU) University of Port Elizabeth Port Elizabeth Technikon
North-West University (NWU) Potchefstroom University University of North West
University of Pretoria (UP)
Rhodes University (RU)
University of South Africa (UNISA) University of South Africa Technikon South Africa
University of Stellenbosch (US)
Tshwane University of Technology (TUT) Technikon Northern Gauteng Technikon North West
University of Venda for Science and Technology (UNIVEN)
Vaal University of Technology (VUT)
Walter Sisulu University for Technology and Science (WSU) University of Transkei Border Technikon
Eastern Cape Technikon
University of the Western Cape (UWC)
University of the Witwatersrand (WITS)
University of Zululand (UZULU)

Fig.1.South African tertiary education institutions, classed according to type of university, that produced fewer than 2000 graduates in 2006.See Table 1 for abbreviations.

Fig.2.South African tertiary education institutions, classed according to type of university, that produced more than 2000 graduates in 2006.See Table 1 for abbreviations.



more, by 70% (from 1773 in 2000 to 3018 in
2006). Both institutions’ A&H graduate
numbers increased by more than those
qualifying in SET subjects.

The overall character of our universities
therefore remains similar to the 1988
situation reported in 1991. Most can be
classed as predominantly A&H in nature.
The general trend in the past two decades
has been to train ever more arts and
humanities graduates in relation to those
completing SET courses.

Discussion
We postulate that an important factor

influencing the observed growth in
graduate numbers relates to university
funding. While it can be, and is, argued
that the secondary school system does not
produce adequate numbers of matricu-
lants qualified for science-related courses
and that the science and engineering
professions may not appear attractive to
students, we suggest that, with a different
kind of funding formula, some universi-
ties would have been able to change their
character and become more effective as
centres of technological education and
training.

The funding framework introduced by
government at the beginning of the 1980s
led to changes in the graduate mix, as was
reflected in the 1991 findings. That frame-
work had the fundamental feature of
treating prospective students as individu-
als with the freedom to select courses or
institutions of their choice, guided by
their perception of the needs of the labour
market. Furthermore, government subsi-
dies for universities and technikons were
expected to be based on the actual costs of
reasonably efficient institutions, and on
decisions as to which of these costs were
claimable from the state.

Intrinsic to the formula was the separa-
tion of courses into two broad categories:
natural sciences (here embracing health
sciences, engineering, life and physical
sciences, agriculture, mathematical and
computer sciences), and arts and humani-
ties (all other disciplines). Funding formula
coefficients were then derived for a student
subsidy to the university, dependent
upon whether this was for the humanities
or the natural sciences. The relationship
between these coefficients and student
subsidies to universities was based on
actual institutional costs, as well as on
certain normative assumptions as to what
optimized student-to-staff ratios and
costs are to be expected in tertiary educa-
tion institutions, given particular numbers
and categories of students. The outcome
was that universities received substan-

tially more funding per student than the
technikons. The assignment of monetary
values to the various cost units was
reviewed annually to allow for inflation,
and other changes in the cost compo-
nents.

The education white paper of 19978

replaced the ‘student as rational agent’
model with a planning-steering model of
higher education funding, which was
claimed to bring equity and efficiency
into the system. With the replacement
model, government first determines how
much it should apportion to higher edu-
cation, and then allocates funds accord-
ing to its ‘needs and priorities’ (various
components of the formula) without
considering actual costs incurred by the
university.

The new funding framework9 separates
the subsidies into ‘block’ funds and ‘ear-
marked’ grants (for specific purposes,
such as student loans). The block funds
form the major part of government
financing (87% of the total) and are subdi-
vided into allocations identified as teach-
ing inputs, teaching outputs, research
outputs and institutional factors. The
teaching inputs are the main component
of the block grants (64%) and it is the only
part which distinguishes different scien-
tific disciplines in terms of funding alloca-
tions. All other components disregard
discipline. For example, a research output
subsidy for an article in theology is identi-
cal to one in nuclear physics.

The teaching input grants are deter-
mined according to a funding grid. Table 2
shows the scientific disciplines that
belong to each group. Students studying
architecture/planning, engineering,
home economics, industrial arts, mathe-
matical sciences, or physical education
belong to the same group and receive the
same weights appearing in Table 3. The
latter illustrates the current weightings
and indicates, for example, that a univer-
sity receives for an undergraduate in
funding group 1 one unit of subsidy
whereas for an enrolled student in fund-
ing group 3 it receives 2.5 units.

We conclude that both funding mecha-
nisms have failed to steer our universities
in a more desirable direction in terms of
the supply of skills needed by the country.
We regard it necessary for the Depart-
ment of Education to re-examine the cur-
rent university funding formulae, and
amend the relevant coefficients. How-
ever, more than amending the relative
weightings is necessary to bring about the
desired changes. Making marginal alter-
ations only to the weighting factors is
likely to be ineffective, as universities
could lose more money from the A&H
student subsidy than they earn from
enrolling SET students. Thus, if currently
a university has three times more A&H
students than enrollments in SET it will
have to receive three units of subsidy
extra for SET for the loss of one unit of
A&H in the funding formula.
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Table 2. Allocation of academic disciplines to funding groups.*

Funding group Classification of Education Subject Matter (CESM) categories included in funding group**

1 Education, law, librarianship, psychology, social services/public administration

2 Business/commerce, communication, computer science, languages, philosophy/religion,
social sciences

3 Architecture/planning, engineering, home economics, industrial arts, mathematical
sciences, physical education

4 Agriculture, fine and performing arts, health sciences, life and physical sciences

*The university funding formula identifies four subject groups, each receiving a different level of financial support, from group 1 (that
receives the least) to group 4 (the most). The funding units allocated to each group are indicated in Table 3.

**The CESM categories are as defined by the Department of Education.

Table 3. Weighting factors for teaching inputs (2004–2007).*

Funding group Undergraduate & Honours & Master’s & Doctoral &
equivalent equivalent equivalent equivalent

Contact Distance Contact Distance

1 1.0 0.5 2.0 1.0 3.0 4.0
2 1.5 0.75 3.0 1.5 4.5 6.0
3 2.5 1.25 5.0 2.5 7.5 10.0
4 3.5 1.75 7.0 3.5 10.5 14.0

*The table shows the units allocated according to disciplinary groups (see Table 2) and degree courses and programmes in the
institutional funding formulae. For example, an undergraduate reading for a degree assigned to group 1 at a residential (contact)
university earns one unit of subsidy for the university, whereas a doctoral student in the same group earns 4 times as many units.
Students registered with distance-learning institutions qualify for half the subsidy for their university as those enrolled in ‘contact’
courses or degree programmes. Master’s students attract the same number of units whether at ‘contact’ or ‘distance’ universities,
as do doctoral students. Source: Ministry of Education 2004.



The costs of educating science and
engineering students vary considerably
from one university to another. Moreover,
the 1980s formula estimated that univer-
sity costs were three times higher overall
than technikon costs. Economies of scale
in each discipline have also played an
important role in the past, and probably
still exert their influence today. Altering
the relevant coefficients in a simplistic
way across the board could have more
adverse than beneficial effects on univer-
sities that take on SET students.

We consider that the Department of
Education should adopt a two-pronged
approach if it wishes to exert a more
constructive influence and increase the
numbers of students in different scientific
disciplines graduating from our universi-
ties. The first prong is to negotiate with
selected institutions that are prepared to

meet specified graduate targets in the
priority disciplines (such as engineering).
Additional resources should be provided
to these institutions after deciding on
mutually agreed targets. The second
prong is to introduce coefficients that
support the priority disciplines in all
aspects of the funding formula (for
example, as they affect institutional
factors and research outputs). Such a
policy will send a clear message to our
universities that the government is inter-
ested in encouraging graduates in partic-
ular disciplines; it will impact upon a
larger component of the formula and will
influence all aspects of the university
system. For example, differential subsi-
dies for research publications according
to topic could facilitate the establish-
ment of research posts in particular disci-
plines.
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Prevalence of asymptomatic
intestinal coccidian parasite
infections among non-diarrhoeic
HIV-positive children in Zaria,
Nigeria

M. Aminu*‡ and Y.E. Yakubu*

OPPORTUNISTIC COCCIDIAN PARASITES,
amongst other infections, frequently
complicate human immunodeficiency

virus (HIV) infection by causing chronic diar-
rhoea. The magnitude of these parasitic infec-
tions in HIV-positive patients requires
careful attention in developing countries.
There have been inadequate studies address-
ing this problem in Nigeria. The investiga-
tion reported here was conducted at Ahmadu
Bello University Teaching Hospital, Zaria,
Nigeria, with the objective of determining
the prevalence of these parasitic infections
among HIV-positive children. Eighty-eight
stool samples were collected during the wet
humid months of July and August 2006
from 60 non-diarrhoeic, HIV-positive and 28
HIV-negative children less than 10 years old.
The samples were examined for intestinal
coccidian parasites by microscopy and modi-
fied Kinyoun’s acid fast staining methods.
Coccidian parasites, Cyclospora cayetanensis,
Cryptosporidium parvum and Isospora belli,
were identified in 51% (45/88) of all the stool
samples examined. The parasite oocysts were
identified in 68% (41/60) of the HIV-positive
patients presenting at the hospital and in 14%
(4/28) of the controls (P < 0.01). The HIV
patients were found to be thirteen times more

likely to have been infected with coccidian
parasites than the control children (odds
ratio = 13.0, 95% CI = 3.9–42.6). Cyclospora
cayetanensis was the most prevalent parasite
identified in the study (36%). Dual infections
caused by C. cayetanensis and C. parvum were
found in 17% of HIV-positive patients. Female
children were found to have more (53%: 25/47)
coccidian oocysts in their stools than the boys
(49%: 20/41) (P > 0.05). We found an increase
in parasite prevalence with age of the patient.
This study indicates that coccidian parasites
may be important opportunistic infection
agents in non-diarrhoeic HIV-infected chil-
dren. The prevalence of these parasites and
their potential for compounding the health
problems of HIV-infected patients suggest
that the diagnosis and treatment of coccidian
parasites should be a part of routine HIV care.

Introduction
The World Health Organization reported

in 1998 that 33% of global deaths are a
consequence of infectious and parasitic
diseases, whereas the effect of mortality
and morbidity are as a result of some
parasitic infections.1 Parasitic infections
caused by protozoan pathogens impose a
substantial health and economic burden
on tropical, poor countries where such
infections are prevalent.2 Protozoan para-

sites constitute the largest group of
parasites known to be associated with
diarrhoea in humans. The incidence of
protozoan pathogens with diarrhoea has
been on the increase, following the advent
of HIV infection and the acquired im-
mune deficiency syndrome (AIDS) pan-
demic. Common diarrhoeal protozoan
pathogens are Giardia lamblia, Entamoeba
histolytica and Balantidium coli and, lately,
coccidian parasites like Isospora belli,
Cryptosporidium parvum, Microsporidia and
Cyclospora cayetanensis.3–5

Coccidian parasites are protozoans
belonging to the phylum Apicomplexa6

and were known historically to be patho-
genic mainly to some animal species, in-
cluding insects, birds and non-human
primates.7,8 Today, these opportunistic
parasites cause chronic diarrhoea in
humans, especially in those who are
immunocompromized.4,5,8,9 The parasites
are transmitted to humans through
contaminated drinking and recreational
water, food, and contact with infected
animals and persons.8

Cryptosporidium, Cyclospora and Isospora
have been shown to complicate HIV
infection by causing chronic diarrhoea.
This facilitates progression to AIDS.9–14

Diarrhoea occurs in up to 80% of persons
with HIV infection.15 The prevalence of
coccidian parasitic infection is high
and widely distributed in sub-Saharan
Africa, where the majority of HIV cases
are located.16 Few studies on the associa-
tion of coccidian parasites and HIV infec-
tion have been carried out in Nigeria.17

Thus, there is need for further studies to
examine the association of coccidian
parasites with HIV infection, an associa-
tion that can lead to chronic diarrhoea
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