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Abstract: In this paper we describe South Africa’s information and communication technologies (ICTs) 
infrastructure, highlight the issues South African Higher Education Institutions (HEIs) face in terms of ICT 
access and argue that a greater awareness of these issues can help us plan better e-learning interventions in 
Higher Education. We draw on recent research about the use of ICTs in our sector describing the prevailing 
and emergent practices with regard to the pedagogic integration of ICTs as well as a survey conducted 
amongst 14 “e-Learning managers” from South African HEIs. The South African ICT infrastructure of concern 
to HEIs are evaluated in terms of issues such as internet users, bandwidth, demographic divides, cost and cell 
phone subscriptions. Barriers to e-learning that affect staff and students across institutions are also 
highlighted. We then examine what these constraints mean for teaching and learning and provide some 
suggestions as to how opportunities can be maximised.  It is concluded that despite our varied HE institutional 
contexts, each with their own infrastructural and organisational challenges, there are definite areas for 
collaboration, joint research projects and sharing of good practice. These opportunities are critical for e-
learning practitioners, especially whilst we are operating in an environment of resource constraint.  
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1. Introduction 
As educational technologists from a developing country we often bemoan the lack of information 
and communication technology (ICT) infrastructure, the constraints and the problems of ICT 
access. We attend international conferences and are conscious of what first world ICT access is 
really like and what e-learning possibilities exist in a context with enabling access. Yet we were 
also cognisant of what HEIs in South Africa have achieved with regards to e-learning and are 
impressed by what we have achieved given the constraints we have operated under.  This paper 
draws particularly on 4 studies which have recently been conducted to examine these issues in 
different contexts. (Czerniewicz, Brown, Lee-Pan and Moyo 2008, Czerniewicz and Brown 2006; 
Hodgkinson-Williams and Mostert 2006; Soudien, Louw and Muller 2007).  Data is also drawn from 
a survey of 14 “e-Learning managers” from South African HEIs conducted in September 2007 to 
obtain current information about the e-learning context in HEIs1.  
 
It should be noted that these findings represent only a segment of the HEIs in South Africa and, 
whilst all quite recent, were conducted at different times.  Czerniewicz and Brown’s (2006) study 
focused on the (then) 5 HEIs in the Western Cape in 2004 (a mixture of historically advantaged 
and disadvantaged technikons and universities from the region), Hodgkinson-Williams and Mostert 
(2006) focused on Rhodes University in 2006, and Soudien, Louw and, Muller (2007) located their 
research in Social Sciences at eight universities across five provinces in South Africa. Preliminary 
results are also touched on from an expanded study conducted by Czerniewicz and Brown in 2007 
which includes six universities in five provinces across South Africa.  

2. Overview 
Within Africa, South Africa is regarded as an advantaged country. In terms of GDP, it  rates 29th in 
the IMF 2006 listings (International Monetary Fund 2007) which is two-and-a-half times larger than 
the next African country on the list (Nigeria at 48th). With this position on the African continent, one 
expects SA to be far ahead of its African coun
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Indeed, when one compares ICT access in South Africa to that of the rest of Sub-Saharan Africa 
(SSA), it is apparent that access to ICTs in South Africa is far more widespread than in other SSA 
countries (see table 1 below).  South Africa has more fixed lines, mobile subscribers and Internet 
users (including broadband subscribers) than other countries in SSA (World Bank 2005).  
Table 1: Comparison of South Africa’s ICT infrastructure with other sub-Saharan African countries 

extracted from world bank (2005) 
 SA SSA average Botswana Namibia Mozambique Zimbabwe 

Population (million) 47 743 2 2 20 13 
% urban 59% 35% 57% 35% 35% 36% 

       
Per 1000 people       

Fixed lines 101 17 75 64 4 25 
Mobile subscribers 724 125 466 244 62 54 

Internet users 109 29 34 37 7 77 
Personal Computers 

(PCs) 85 14 45 109 6 92 
Broadband subscribers 3.5 0 0 0 0 0.8 

       
Int bandwidth (bits pp) 19 2 15 4 1 4 

Cost Internet (USD pm) 63 45 21 48 32 24 

However there are a number of issues with regards to South Africa’s ICT infrastructure that have 
an impact on the HE sector namely: 
 Proportion of internet users to PC’s  
 Bandwidth 
 Demographic divides  
 Internet costs  
 Cell phone subscription  

3. Internet users  
Unlike other SSA countries, the number of Internet users in South Africa exceeds the number of 
personal computers. In fact, SA has fewer personal computers (PCs) per 1000 people than 
Namibia and Botswana. This raises the question of how South Africans access the Internet. This 
phenomenon has only eventuated since 2000 demonstrating that the Internet has become more 
accessible outside of the home (at school, work, and Internet cafes and in communities). 
 
Data from household surveys in a number of African countries (Gillwald and Essler 2005) confirm 
this observation, showing that whilst 4% of households had a computer at home, nearly 16% of 
households had at least one person with an email address. Around 75% of these people rely on 
school or work to access the Internet (2005).  
 
This demonstrates just how important on-campus access is in our tertiary institutions. Various 
studies have reported on computer access in HEIs in South Africa. A report commissioned by the 
World Bank on connectivity in African tertiary institutions provides some comparative information 
on the average number of users per networked computer by region (Steiner, Tirivanyi, Jensen and 
Gakio 2004). This is not particularly a student to computer ratio, as it includes students and staff. 
However, it does give one an indication of the huge differences in levels of access. In South Africa, 
the HEI average is 11 users per computer, which is much better than the average for African 
tertiary institutions, at 55:1 (Steiner, Tirivanyi et al. 2004). However, given that the Western Cape 
and Rhodes studies both noted that almost all staff have a networked computer on their desks, this 
figure would probably have been far worse if only students were included in the analysis.  
In a study of HEIs in the Western Cape, the range in student-computer ratios across the institutions 
was between 6:1 and 12:1 (Czerniewicz and Brown 2006). This is comparable to a study 
conducted within social science departments of 8 institutions across South Africa (Soudien, Louw 
and, Muller 2007). In this study, IT managers were asked to provide information about the 
availability of computers for students. This included not only the student-computer ratio but also the 
percentage of these computers that were unrestricted or centralized. Student computer ratios here 
ranged between 7:1 and 38:1. 
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The information received from the survey (conducted September 2007) of “e-Learning managers” 
did not contradict these findings. Additionally, it was found that many e-Learning managers are not 
aware of the exact student-computer ratios on their campuses. In most cases, they only had data 
available concerning open access computer labs. In many cases no record is kept of computer 
user areas within departments. Two institutions that experienced recent mergers between 
previously disadvantaged and previously advantaged institutions indicated that the student-
computer ratio on previously disadvantaged campuses is substantially higher (more computers per 
student) than other campuses and in five cases the lack of infrastructure in terms of computer 
availability was listed as a barrier to the integration of ICT in teaching and learning activities.  
 
How does this compare with universities elsewhere? Universities in the United States of America 
(USA) no longer speak the language of student-computer ratios and whether or not to have 
network points in every residence room. Instead, they speak about the number of wireless points 
on campus. The 2004 Campus Computing Report notes that a fourth of university campuses had 
wireless networks that were up and running and that wireless networks were available in more than 
a third of college classrooms (Green 2004). Research on student ownership now seeks to quantify 
the percentage of students who own one or more computers (88%) and those who own two or 
more computers (27%) (Mangan 2006). 
 
At a higher education level in the USA, national surveys are now conducted about the most 
wireless-friendly campuses, with winners such as Ball State University reporting 625 wi-fi access 
points. This translates to a student-computer ratio of more than 1 computer per student. The 2006 
Campus Computing Report noted that wireless networks reach half of college classrooms in the 
USA (Green 2004). However data which emerged from the Western Cape study showed that, 
whilst on-campus access is important for students, it is the condition of access that really results in 
high satisfaction levels amongst students. What makes the difference is availability and ease of 
access, adequacy of computers and support, and related practical issues such as opening hours, 
booking conditions and the conduciveness of the learning environment (Czerniewicz and Brown 
2006).  

4. Bandwidth 
The difference in terms of Internet bandwidth available to people in each country is vast and quite 
surprising. Amongst G8 countries, the UK has double the bandwidth available in Australia, and four 
times that in the USA. So, even within “advantaged” countries, there are discrepancies in terms of 
bandwidth and it is not the USA who has the best bandwidth per person. However, people in 
Australia and the UK pay twice as much for Internet access as people in the USA and Russia. 
 
In terms of this comparison, SA has the worst bandwidth of both the African and G8 countries. 
Russia has five times more bandwidth, Morocco 12 times more and the UK a massive 635 times 
more. Interestingly, the cheapest cost of Internet access, overall, is in Egypt, which is less than the 
cost of access in the USA. South Africa has the highest cost of Internet access – four times that in 
the USA. 
 
Bandwidth is also an issue at institutional level. Details of bandwidth availability and usage within 
HEIs can be located from the Tertiary Education Network (www.tenet.ac.za), which procures 
Internet bandwidth on behalf of South African tertiary institutions.). Usage ranges from 928 Kbps to 
27,072 Kbps across the HEIs with the average availability being 9,127Kbps. Four of the fourteen e-
Learning managers who responded to the e-mail survey expressed that they find the bandwidth to 
be inadequate. In two instances, lack of bandwidth was specifically singled out as the main barrier 
to the implementation of e-learning. Some consequences of this situation, mentioned in the e-
Learning managers’ survey, were lack of use of the interactive potential of the web, inability to 
undertake bandwidth intensive activities such as streaming of video and a lack of confidence in the 
usability of the learning management systems 
 
Blackboard WebCT (either Vista 4 or Campus Edition 6) is the only commercial learning 
management system (LMS) used by HEIs in South Africa. They are in use by 9 of the 14 
institutions surveyed, the rest use a variety of open source systems (OSS) or are in the process of 
migrating to an OSS. In five cases the respondents to the e-mail survey cited LMS instability as a 
barrier to the integration of ICTs in teaching and learning activities. 
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5. Demographic divides 
A comparison of census data shows that in 1996 only 28.8% of households had a telephone in 
their dwelling, whereas by 2001 this had increased to 42.4% (Statistics South Africa 2004). This 
access is still largely racially demarcated. For example, in 2001 31% of Black South Africans had 
telephone access, compared to 95% of White South Africans. Yet, the increase in the number of 
households with access to a telephone between 1996 and 2001 was highest in the black African 
group – it  increased by 20% (Statistics South Africa 2004). 
 
This is not unique to the South African context. Even in developed countries, where high access 
and use pervades, demographic divides still exist. World Bank statistics show, globally, that access 
is concentrated in the middle/ high income groups even amongst the youth (World Bank 2007). 
 
Inequality of access is very much an issue for South African students (Czernieiwcz and Brown 
2006). This is evident from findings in the Western Cape that show that access to ICTs is not 
equal: students from different socio-economic groupings, languages, and disability levels have 
different levels of access to ICTs. This is evident particularly in three areas: technological access, 
aptitude, and access to supportive social structures.  
 
In terms of gender and age, there was equal access to computers and the Internet on and off 
campus. There were, however, small differences with regard to autonomy of access. Female 
students also utilised family support structures more often than male students, who reported higher 
levels of solving problems themselves. 
 
Whilst gender divides are no longer apparent in the usage of ICTs in the USA, differences in use 
between race/ ethnicity and class are still apparent (United States Department of Education 2005).  
This suggests that student support and literacy is critical and should perhaps be considered not 
only an ICT problem but also one of educational development. 

6. Cost 
Another issue for SA is affordability. South Africans pay a sizeable USD 63 per month for Internet 
access. This is considerably higher than the SSA average of USD 45. Citizens of Botswana, for 
example, only pay USD 21 per month for Internet access (World Bank 2005). 
Table 2: Comparison of South Africa’s ICT infrastructure with other high infrastructure African 

countries. extracted from world bank (2005) 
 SA Egypt Mauritius 

Population (million) 47 74 1 
% urban 59% (43%) (42%) 

    
per 1000 people    

Fixed lines 101 140 289 
Mobile subscribers 724 184 574 

Internet users 109 68 146 
personal computers (PCs) 85 38 162 

Broadband subscribers 3.5 1.5 2.2 
    

Int bandwidth (bits pp) 19 49 50 
Cost Internet (USD pm) 63 5 17.5 

A study by the Link Centre (Gillwald and Essler 2005) between 2004 and 2005 produced data for 
10 African countries. It was noted that, whilst new services such as access to mobiles and access 
to the Internet had increased, they tended to complement existing services rather than add to 
them. Of the people with a fixed line, 46% also had a mobile phone and 34% also had access to 
the Internet. They also noted that mobile and fixed line access is very clearly linked to income.  
 
Issues of affordability therefore span not only cost of internet access but also access to and use of 
computers and cell phones by students from low socio economic groups. 
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7. Cell phone subscription  
While South Africa has certainly moved forward in terms of ICT access since 2000, the largest 
growth area has definitely been mobile subscription. This had increased from 190 subscribers per 
1000 people in 2000 to 724 per 1000 people in 2005 (refer to table 3).  
 
In terms of mobile access, SA is holding its own internationally. SA has more mobile subscribers 
per 1000 people than the USA, and the UK (which has the highest number of subscribers and 
exceeds a mobile phone a person) has only about a third more mobile phones than SA. 
Table 3: Comparison of South Africa’s ICT infrastructure between 2000 and 2005. extracted from 

world bank (2005) 
per 1000 people SA 2000 SA 2005 
   
Fixed lines 113 101 
Mobile subscribers 190 724 
Internet users 55 109 
personal computers (PCs) 66 85 
Broadband subscribers 0 3.5 
Int bandwidth (bits pp) 8 19 

This use of cellular technology in e-learning is certainly an opportunity for HEIs as demonstrated 
not only by these statistics, but also by the study conducted by Czerniewicz and Brown in 2007. 
Preliminary data  from this study shows that 98% of students have cell phones and that this is the 
primary means of internet access off campus (43%) particularly for students from low socio 
economic groups (Czernieiwcz, Brown, Lee-Pan and Moyo, 2008). This study also reports that 
even though institutions aren’t jumping on bandwagon of mobile technologies (only 60% reported 
they received information from their institution via a cell phone), students are already using them 
for academic purposes (80% of students indicated that they use their cell phones for academic 
purposes with half saying they did so often) (Czernieiwcz, Brown, Lee-Pan and Moyo 2008).  
 
However despite the opportunities that mobile technology offers in terms of more equitable access, 
only 2 e-learning managers mentioned that podcasting and other mobile learning technologies 
were being investigated or piloted in their institutions.  

8. ICTs and teaching and learning 
When taking stock of the current situation in terms of pedagogic practices regarding the use of 
ICTs in HEIs in South Africa, it is worth taking a moment to reflect on where we’ve come from, and 
what kind of context we find ourselves in.  

8.1  Looking back 
As noted in a recent Western Cape study of access to, and the use of, ICTs in HEIs in the Western 
Cape, when computer use first started in higher education, the focus was on administration and 
infrastructure.  It was only from the mid nineties that ICTs shifted into the domain of teaching and 
learning (Lippert 1993) and it has only really been since the start of the 21st century that some 
institutions have started to mainstream ICTs into teaching and learning practices across the 
institution (Czerniewicz and Brown 2006).  

8.2 Status quo 
A review of current research certainly demonstrates that ICTs are being taken seriously in teaching 
and learning in South African HEIs. 
 
An overview of the literature in May 2007 described an extremely diverse range of practices 
occurring with regard to e-learning in the SA HE sector (Moll, Adam, Backhouse and Mhlanga 
2007). Some large, very sophisticated, implementations of LMSs were reported and reports were 
received of some institutions with a complete absence of technology for learning. This 
demonstrates that there is no common approach to e-learning across South African HEIs. Is it 
about standardised, consistent use of an LMS or innovative pockets of practice within courses? Is 
it institutionally, academically or student driven?  
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Another way of ascertaining how pervasive ICTs are in teaching and learning, and what staff and 
students have actually been doing, has been to survey individuals. A number of studies have 
recently emerged which have used this approach (Czerniewicz and Brown 2006; Hodgkinson-
Williams and Mostert 2006; Soudien, Louw and Muller 2007). 
 
Yet whilst the studies mentioned above indicate the pervasiveness of ICTs within teaching and 
learning environment (97% of academics in the Western Cape and 88% academics in the social 
science study use it to some degree for teaching) we note that the majority of academics do not yet 
use ICTs for teaching or learning on a daily basis and that other ICT uses such as research, 
communication and administration occur more frequently (Czerniewicz and Brown 2006, Soudien 
et al 2007). In addition, use of ICTs for teaching and learning is still quite narrow and confined to 
familiar technologies such as the Internet, email and desktop packages. However this doesn’t 
mean that there is not a range of varied uses of ICTs. It is simply a matter of this type of use 
occurring less frequently and amongst a smaller group of people.  
 
For example, the Western Cape study showed that the hard disciplines of Science, Engineering 
and Health Sciences have a higher frequency of use of productive media (both as reported by staff 
and students) than the soft disciplines of Humanities and Business. This is not surprising, as 
electronic design and the use of specialised software is a strong feature of certain disciplines 
(Brown and Czerniewicz 2007). There is also a higher frequency of use of simulations, role plays 
and case studies in the hard, applied disciplines of Engineering and Health Sciences which is 
consistent with these disciplines’ strong practical focus in the application of course material.  
 
The social sciences study shows that specialised use is also evident in particular institutions, for 
example, one institution uses file sharing extensively whilst another two use electronic calendars 
extensively. The models of use also vary between institutions, with two using a fully online model 
fairly often whilst the others use the hybrid or web supported model more often.  

9. Common barriers / issues  
Given the applications of e-learning as described above we were then interested in what the 
common barriers/ issues were which faced HEIs.  
 
In the survey of e-Learning managers, the common issues which affected the implementation of e-
learning were lack of resources (6), negative perceptions of e-learning (6), lack of time (5), and 
lack of management support (4). Unstable and unreliable LMSs were mentioned as a barrier by 
more than one institution. These institutions are not using the same LMS. Relating to physical 
infrastructure, some respondents identified a dearth of skilled e-learning practitioners, as well as 
lecturers that are skilled in the use of ICT, as a barrier to the successful integration of e-learning. 
However, on top of infrastructure barriers, most barriers relate to perceptions and attitudes.   
 
This was similar to the study conducted in the Western Cape region where academic staff were 
constrained in their use of ICTs for teaching through lack of adequate on-campus facilities, lack of 
integration between on- and off-campus systems and poor institutional and collegial support for e-
learning (Czerniewicz and Brown, 2006). 
 
The feedback from the survey of e-Learning managers demonstrates  that the centres that support 
ICT in teaching and learning are also very different in terms of their briefs, as well as where they 
are located within the various higher education institutions. Despite these differences, some 
interesting observations can be made about similarities and differences in terms of how each 
centre describes its brief. All of the centres are in, some or other way, focused on fostering 
teaching and learning excellence, quality, and enabling lecturers and students to maximise the 
potential benefits of ICT in teaching and learning. Some of the centres distinguish between student 
support and the staff development brief, and also include coordinating initiatives in their briefs. 
Most of them also emphasize their advocacy role in terms of integrating ICT into teaching and 
learning activities or the curriculum, as well as advising top management on issues relating to e-
Learning strategic planning and management.  
 
Two institutions capture this advocacy and advisory role even more broadly as developing an 
overarching e-Learning / e-Education culture in line with their respective institutional visions and 
missions. Two institutions even specify some of the possible outcomes of the enhancement of the 
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teaching and learning experience by listing increased throughput and retention rates, support for 
learners with disabilities, widening access, and promoting equity. Interestingly, only one institution 
includes “rewarding excellent Teaching and Learning” in their brief although a number of 
institutions do provide some form of incentive. Five of the 14 centres have the additional 
responsibility of managing the technical administration and development of their learning 
management system.  
 
Only one centre indicated that research does not form part of their brief, with more than one 
institution acknowledging that, although it does form part of their brief, they do not necessarily 
spend the time on it that they would like to. Often, other urgent operational issues, such as the 
management of LMSs or support for staff and/ or students, take precedence over research.  
 
It is clear that these types of centres can no longer only focus on student or staff support, but that 
they need to take on advocacy and advisory roles within their respective institutions to realise the 
potential benefits of the use of ICT. With this range of responsibilities, the staff size of these 
centres also varies considerably from 1 to 82. It would be unfair to make any conclusions based on 
these numbers without taking into account the size of each university, the activities of each centre, 
or the fact that, often, the e-Learning team is part of a larger teaching and learning centre. 
However it is apparent that in many cases the centres themselves are stretched in terms of being 
able to undertake their full range of responsibilities. This is an issue particularly when the role of 
advocacy and support is so crucial. 

10. Conclusion 
Despite our infrastructural constraints and the range of organisational practices and cultures, e-
learning is very much part of South African HEIs. ICTs are used by almost all staff and students for 
teaching and learning activities in some way, although use is still quite narrow and confined to 
familiar technologies. 
 
Yet whilst South Africa is generally well positioned in terms of ICT infrastructure compared to its 
African counterparts, there are a number of key issues that impact on higher education:  
 The fact that the number of Internet users is higher than the availability of personal computers 

indicates how critical community facilities and work environments are in providing access to 
ICTs; 

 Internet costs constitute an important issue for academics and students alike and it is quite fair 
to say that we are the most expensive country in Africa and one of the most expensive in the 
world;  

 Limitations in bandwidth impact on the teaching in learning environment governing, i.e. what is 
possible and what is easy to do; and 

 We still need to be very conscious of divides amongst our students as access levels remain 
disparate between demographic groups. 

Infrastructure and access is obviously an issue for e-learning in South African HEIs. Issues related 
to resources (e.g. cost, bandwidth) are mentioned by many as a barrier and certainly limit e-
learning practice. Whilst this limitation does not mean that certain activities are not possible they 
tend to be undertaken within specialized areas where on campus facilities can support the 
interventions and staff members are skilled in the specific applications. 
 
However what we perceive to be constraints can also be opportunities. For example: 
 Awareness of the issues that face students in terms of off-campus access provide 

opportunities for different ways of working, e.g. computer tasks that centre around peer 
learning or group work;  

 The pervasiveness of cell phones is definitely an opportunity that HEIs should exploit more, 
this presents new opportunities for mobile learning; 

 Whilst many institutions may focus on the number of computers available for students, it is 
really the conditions of access that make the difference for students. This suggests that 
institutions may be better off focusing on practical conditions such as opening hours and 
support; 
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 The wide use of the internet as a teaching and learning application in South Africa provides an 

opportunity to counter the paucity of African languages and content through the development 
and sharing of locally produced content that span South Africa’s myriad of language groups; 

 Digital divides suggest that opportunities also exist for student support of e-learning within the 
domain of educational development. 

However it is necessary to note that infrastructure is not the only problem facing e-learning 
practitioners in South Africa. Even though as educational technologists we dream what possibilities 
exist in a context with enabling access, improved infrastructure alone will not remove the barriers.  
E-Learning managers are still battling misconceptions of e-learning and distance education, and 
lack of integration between e-learning and other teaching and learning strategies (where e-learning 
is regarded as the electronic part of teaching and learning).One of the major drivers of innovation 
was seen to be incentives for academic staff, yet half the institutions do not provide incentives, and 
amongst the rest who do many e-learning activities are not specifically targeted. 
 
In conclusion, we are convinced that despite our varied HE institutional contexts, each with their 
own infrastructural and organisational challenges, there are definite areas for collaboration, joint 
research projects and sharing of good practice. These opportunities are critical for e-Learning 
practitioners especially whilst we are operating in an environment of resource constraint.  
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