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An Investigation of  Heads of  Computing 

Departments in Higher Education
Ddembe Williams and Venansius Baryamureeba

Over twenty-five computing departments have been established in East Africa since 
1970. Most of  these were established from 1985. The purpose of  this research was to 
survey the current research activity and the level of  contributions of  these departments 
in terms of  computing excellence. Notwithstanding the rapid advances in computing 
research and Information and Communication Technology (ICT), a growing gap 
indicates that higher education institutions in developing countries still lag behind. Two 
potential causes of  this lag is lack of  academic research networks between developed 
and developing countries, higher education institutions and lack of  sustainable research 
strategies among computing departments in developing countries. A survey finds that 
developing a framework for measuring computing research excellence and vitality in 
developing countries might help research collaboration and networking with business 
organisations and government funding agencies that can sustain computing research 
excellence. However, the survey finds that the heads of  computing departments do not 
view key computing sustainable strategies the same way. Williams and Baryamureeba 
argue that this difference in sustainable computing strategies in developing countries 
is a possible source of  lag behind their counterparts in developing countries.

Introduction
The measurement of  research excellence and vitality within academic disciplines, and 
computing in particular, has become an important area of  research and professional 
practice. In computing, the concept of  sustainable development is viewed as the way in 
which teaching and research are interdependent in an effort to solve problems through 
efficient and effective design, implementation and improvement of  existing systems 
or solutions relevant to real-world problems. These solutions are aimed at improving 
the quality of  life or creating wealth in nation-states. The above concept means that 
research-based teaching in Computing (Computer Science, Computing Engineering and 
Applied Computing) must address the design tasks faced by practitioners. These real 
problems must be properly conceptualised, represented and appropriate techniques used 
in their construction (March and Smith, 1995). For computer scientists to accomplish 
these tasks means that they must constantly build, evaluate, theorise and justify the 
same theories, models, methods and artefacts in the research process. This further 
means that for computing artifacts to support sustainable development they must be 
conceptualised as ‘dynamic’, constantly evolving, rather than as a static entity that is 
complete at a point in time (March and Smith, 1995). Evaluating computer science 
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/information technology artefacts provides an opportunity to determine whether 
the subject has made any progress. How well progress has improved in turn can be 
evaluated by measurement of  artefacts according to defined metrics. March and Smith 
(1995) conclude that “lack of  metrics and failure to measure performance according to 
established criteria result in an inability to effectively measure research efforts” (p. 258). 
For higher education institutions to effectively evaluate their own cumulative artefacts, 
funding from governments and other funding bodies must continue to sustain capacity 
development in terms of  teaching, research and professional work.

The rest of  this chapter, which presents an analysis of  a pilot survey of  four 
university computing departments, was first performed to formulate a research model 
and an experimental survey instrument. The demographic characteristics of  four 
departments located in three countries are discussed. The research scope and research 
capacities are also described. Finally, the wide range of  departmental activities, including 
research publications, seminars, workshops, PhD research programmes and current 
research themes, are discussed in detail. 

Related Research
Computing research critically contributes to the creation of  wealth, health and well- 
being and underpins numerable developments that enhance our quality of  life. The 
Royal Academy of  Engineering highlights that “... though the contribution of  computer 
engineering to our quality of  life may often be drastically underestimated, computer 
engineering enables us to surf  the Internet, use mobile phones, manage transport networks 
and systems of  trading in goods and finance besides other disciplines” (RAOE, 2003).  In 
their further analysis, the Academy categorised computing research as the generator of  a 
bank of  knowledge and information that feeds future computing development. In other 
words, computing research creates the understanding and insight required for design and 
development of  new computing systems. It is therefore axiomatic that a framework for 
sustainable research capacity in computing be defined, implemented and integrated in 
national research strategies, bearing in mind that research is a continuous and interactive 
process whereby any new information is fed back to the appropriate stage of  design or 
development in order to refine the output. 

Although research excellence is based on a large number of  stakeholders, expertise 
and funding resources, research collaboration, institutional cooperation/networking and 
coordination are vital to its sustainability (UNU Monitor, 2003).  Computing research 
requires large capital investments, and thus regional coordination among computing 
departments is vital for sharing resources such as infrastructure and human expertise 
that aids good research performance focused on stakeholders’ (students, companies, 
investors, the community, government and financial analysts) satisfaction. 

Collaboration
According to the UNU Monitor (2003), networking is a relatively new programmatic and 
pragmatic concept based on the voluntary alliances of  universities or research institutes 
who understand that their own autonomy and independence will best be served 
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by working together (UNU Monitor 2003). There is a need for integration through 
collaborative networks, especially in the field of  computing and research. There is need 
to establish extensive research networks, with institutions around the globe. By sharing 
knowledge and research data, departments are able to achieve our goals faster and more 
efficiently. According to Bozeman et al. (2004) a wide variety of  factors, including 
inter-institutional structures, formal and informal research networks, research alliances 
and covenants, arrangements for sharing expensive or scarce scientific resources and 
equipment, govern collaboration choices (Bozeman et al, 2004). The concept itself  has 
some strengths and weakness. Bozeman et al, (2004) points out the key advantages as a 
measure of  collaboration, including its verifiability, stability over time, data availability 
and ease of  measurement. But they also note that co-authorship is not a more partial 
indicator of  collaboration, for instance Hagstrom (1965) found evidence that some 
publications listed authors for purely social reasons. Sometimes a researcher may be 
listed as a co-author simply by virtue of  providing material or performing a routine 
assay (Bozeman et al.,2004). 

Funding
In order for research to be geared towards sustainability and excellence, it is important 
that funding of  the research be given high priority and consideration. Most computing 
departments in East Africa are not in themselves self-sustaining as far as funding 
research projects is concerned. This means that the lack or inadequency of  funds has 
made it very difficult for them to realise their goals of  aiming towards sustainability and 
excellence. In this section we shall discuss the factors that have been great obstacles to 
funding and also suggest possible courses of  action.

Many computing departments have received little or no funding at all over the 
past years. According to the UNU Monitor financing of  institutions has been difficult 
in most countries during the last ten years. Future prospects are predicted not to be 
any rosier (UNU Monitor, 2003).  This could be attributed to the politically motivated 
and donor- driven policies of  the governments rather than the outcomes of  empirical 
investigations. It is also easy to notice that most government departments charged with 
implementing policies are by culture not research-oriented. Besides that until the 1990s 
many higher institutions of  learning, for example Makerere University, were more of  
teaching and undergraduate universities than research centres. Even today research is 
construed more as an income-supporting and career-promotion avenue activity than a 
critical inquiry aimed at unearthing the intricacies of  phenomena and meeting the needs 
of  society. This probably explains why local computing researchers have not yet formed 
formidable bodies or professional associations that could lobby the government to 
recognise the importance of  sustainable research excellence and develop a culture of  
funding it.

Besides that, the problem of  not knowing has constrained computing research. 
For, with the exception of  those that put up adverts calling for research proposals 
or pre-proposals, the others are not well publicised. Even when researchers know the 
addresses of  the funding agencies, the latter’s mandate is often narrowed to specific 
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research areas. Thus researchers with interests outside the mandate of  the funders may 
not acquire funding. Furthermore, some funding agencies take too long to approve 
and release research funds. By the time the research funds are released the phenomena 
the researcher had intended to investigate could have been overtaken by events. This 
renders the research findings practical and immediate applicability less relevant.  There 
is also a  lack of  forums that could enable researchers to receive feedback on their 
capabilities and weaknesses, hence improving on the quality not only of  their proposal 
writing but also of  their research products, which could in turn ease their bids for 
research funds.  Owing to this handicap consultancy firms, which are better organised 
outcompete the individual researchers who may at times be more competent to conduct 
the researches in question. 

The majority of  the researchers do not keep abreast of  current literature, 
methodologies and analytical modules largely owing to the inability to acquire current 
literature on a regular basis. Major libraries both in institutions of  learning and in 
government ministries, do not make regular subscriptions to journal publishers, 
hence literature supply is erratic. Nonetheless, the low availability of  current literature, 
methodologies and analytical modules not withstanding, researchers lack the motivation 
to search for the former or utilise whatever little or “out-of-date” literature is available. 

The actual or assumed availability of  current literature is therefore affecting the 
computing research manpower quality in most departments. This is exhibited in 
inadequate proposal writing skills and reckless and poor quality proposals submitted to 
donor agencies. These types of  proposals stand little chance of  securing funding from 
highly competitive research funding environments, for to the funders the poorly written 
proposals implies that the data collection, analysis and final report would be equally as 
poorly done, thereby not meriting the risk of  providing the research funds. 

Poor infrastructure has also been a stumbling block to funding. Many computing 
departments do not have, say, high computing laboratories to support computing 
research. The few computers available are used as word processors instead of  research 
aides. Most research softwaresuch as spreadsheets, ethnography, EPI, INFO, and SPSS 
are either not installed in most computers, or where they have been installed, they are 
foreign to many researchers who have not received training in their application.

Supply of  skilled labour
The future of  national wealth-creating capability depends substantially on the 
knowledge and skills of  the working population. (RAOE, 2003). This means that 
it is vital that computing departments supply skilled ICT graduates to business and 
industry. It is important also to introduce advanced research methodology as a subject 
in computing research. At degree level modernisation of  university degree courses 
through incorporation of  subjects such as business and communication skills into 
the syllabus could help to broaden the appeal of  engineering (computing) as well as 
produce well rounded graduates. 
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Gender and computing
In as much as some governments like Uganda have gone a step further in supporting 
gender equity and equality in higher institutions of  learning, much more has to be 
done in supporting women in ICT courses. Multiple approaches are needed to target 
school-age children, university applicants and students, women who are already taking 
career breaks or returning form career breaks (RAOE, 2003). The Academy proposes 
that grants should be made available for women returning to work after career breaks 
to undergo a short, intensive period of  training to update their skills and knowledge, 
and women taking career breaks should be given access to relevant journals and other 
sources of  information to enable them to keep abreast of  important developments 
during their time away from work.

Centres of  expertise and excellence
It is very important to build centres of  research excellence. However, rather than 
attempting to artificially induce or assemble centres of  excellence, existing centres of  
excellence should be supported and promoted (RAOE, 2003). Centres of  excellence are 
usually created by a set of  exceptionally able people who for one reason or another find 
themselves in the same place. Virtual centres of  excellence can also evolve as a result 
of  strong relationships between outstanding individuals or departments located in 
geographically dispersed locations. According to UNU (2003), the centres of  expertise 
are developed in order to increase connections and networks between companies and 
researchers of  the universities and research institutes. Combing different sorts of  skills 
and knowledge in centres of  expertise it is possible to solve serious practical problems 
critical to the economic and social development of  changing societies (UNU, 2003).

Research Methodology
A survey of  computing departments in East Africa and their perceptions on sustainable 
research excellence was conducted to ascertain the initial model in Figure 1. Thereafter 
detailed interviews were conducted with heads of  computing departments to ask 
pertinent questions about the nature of  and their perspectives on sustainable research 
excellence. Action research (Losekoot et al. (2001), March and Smith, (1995) and Kock 
(2001), seem best suited for this type of  research, since it is vital that we investigate the 
phenomenon of  sustainable research excellence in its own natural settings.

In evaluating computing departmental research excellence, an initial stage should 
consider government and university computing departments’ mission statements. In the 
UK, The Royal Academy of  Engineering (RAOE, 2000) suggests research assessment 
in the field of  science and technology should be linked to EPSRC’s general statement 
and mission (Segovia and Galang, 2002). This means any research assessment should 
be performed in relation to mission statements (Epstein and Roy 2001; Segovia and 
Galang, 2002; and RAOE, 2000). 
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Subjects
A total of  42 academic staff  across East Africa in computing departments were randomly 
selected from three regional universities: the University of  Nairobi, University of  Dar-
es-Salaam and Makerere University. Twenty-seven academics returned the survey for 
a response rate of  63%. Table 1.1 shows the respondents’ demographic information. 
A wide variety of  academic positions and roles within computing departments are 
presented. Information related to length of  service, publications and research students’ 
supervision are also presented. As can be seen from the demographic data of  respondents, 
a wide variety of  academic positions within computing departments is represented.

Table 1.1: Summary of  Respondents’ Demographics

Demographic Category %

Academic Level Head of Department 75

Professor and Associate Professor 36

Senior lecturer 18

Lecturer 33

Assistant Lecturer 51

Gender Male 85

Female 15

Years of Service with Department 1 Year      7.4

2 Years    14.8

3 Years    22.2

4 Years    14.8

7 years 26

Organisational Data
Table 1.2 shows characteristics of  computing departments employing the respondents. 
thirty-six percent of  respondents were either Associate or full Professors, while Senior 
Lecturers were only 18%. Gender balance is also still a big problem in many East 
African universities as illustrated; only 15% of  respondents were females.   Length of  
service in these departments also shows interesting trends: only 26% of  respondents 
had been with the departments for over seven years of  service meaning that these are 
all new departments in their respective universities. 

In terms of  organisational size-respondents from both Nairobi and Dar-es-Salaam 
constituted 26% each while those of  Makerere represented 48%.
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Table 1.2: Organisational Data for Respondents in Computing Departments

Measure Category %

University Nairobi 26

Dar-es-Salaam 26

Makerere 48

Highest Educational Level BSc/BA 11

MSc/MA 55

MBA 4

PhD 26

DSc 4

Current Area of Expertise Scientific Computing 18

Software Engineering 18

Information Systems 33

Networks 26

Distributed Systems and Artificial Intelligence 30

Simulation Modelling 5

Nature of Publication Learned Refereed Journal 10

Refereed Conference Paper 11

Professional Journal Publications 6

Patent Publications 3

Nature of the Research Activity
Study of what is possible (including bio 
mathematical modelling)

52

The study of existing naturally occurring information 
processing systems

52

Research involving creation of new useful 
information processing systems

70

Ccreation and evaluation of tools, formats and 
techniques to support all activities

52

Social and economic issues, e.g. IT investment, 
Ethical and legal issues

52

In terms of  highest academic qualification, only 11% of  respondents had only the first 
degree. These constituted mainly teaching assistants and assistant lecturers. While the 
largest number had a masters degree qualification (50%), a good number also had PhDs 
(26%). This demonstrates that the computing departments  are still young and growing. 
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In terms of  academic area of  expertise, six areas were sited: Scientific computing (18%), 
Software Engineering (18%), Information Systems (33%), Networks (26%), Distributed 
Systems and Artificial Intelligence (30%), and Simulation Modelling (5%). 

Perceived Measures of  Research Excellence
Research outputs in computing departments in terms of  publications are still on the lower 
side. Only 10% of  the outputs appeared in international journals. In terms of  research 
activity in the three computing departments, several respondents (70%) stated that they 
were engaged in the creation of  new useful information processing systems. This is 
consistent with departments’ measures of  research excellence as illustrated in Table 1.3.

Table 1.3: Measures of  Research Excellence in Computing Departments

Measures Mean (Average) Rank

Computing research influences stock of useful knowledge 4.32 5

Computing research contributes to wealth-generation in terms of 
increasing trained skilled graduates

4.50 2

Computing research creates scientific tools and methods 4.33 3

Computing research develops research networks and stimulates social 
interaction

4.33 3

Computing research increases the capacity for scientific and 
technological problem-solving

4.52 1

Computing research creates new spin-off companies in the form of 
technology transfer

4.09 6

Conclusions
An investigation into the current computing research excellence and the level of  
contribution of  computing departments in four East African universities is presented. 
A survey found that heads of  computing departments have a favourable attitude 
towards computing research excellence and vitality in the region. However, the literature 
on computing research excellence shows a growing gap in higher education institutions 
in developing countries. Two potential causes of  this lag is lack of  academic research 
networks between developed and developing countries, higher education institutions 
and lack of  sustainable research strategies among computing departments in developing 
countries.

A survey finds that developing a framework for measuring computing research 
excellence and vitality in developing countries might help research collaboration and 
networking with business organisations and government funding agencies that can 
sustain computing research excellence. However, the survey finds that the heads of  
computing departments do not view sustainable key computing strategies the same way. 
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The authors argue that this difference in sustainable computing strategies in developing 
countries is a possible source of  the lag behind their counterparts in developing 
countries.

While quite revealing, the study does have limitations. These include the relatively 
small sample sizes in this and prior studies. However, the rankings used are more robust 
owing to their ordinal nature. Perhaps a longitudinal study may discover strategies 
employed by heads of  departments to address these gaps. Sustainable research capacity 
in the field of  computing is vital.  In this chapter the authors have placed emphasis 
on collaboration, interdisciplinary research, funding and curriculum development in 
computing. While we were not able to exhaust all the factors that constitute research 
excellence, we believe that the key factors discussed in this paper will be very useful for 
computing departments to gear their research towards excellence and vitality. 

Kock [6] suggests that conducting organisational action research involves helping an 
organisation in solving its problems and becoming “better” in terms of  key attributes 
such as productivity and quality of  services/products. Immediate beneficiaries of  
this research are computing departments in developing countries, particularly those 
pursuing establishment of  centres of  excellence. Measuring research excellence is 
increasingly viewed by research grants awarding bodies worldwide as a viable approach 
to determine the quality of  research and its contribution to cumulative scientific 
knowledge. However, an important obstacle for many computer science departments in 
developing countries to accessing foreign research funding is that they have no research 
assessment performance levels of  these departments. The work proposed will be of  
interest to the international community and in particular higher education institutions 
and research awarding bodies for international collaborative projects. The research 
will also benefit East African universities in general, in strengthening their computing 
sustainable research capacity and competitiveness. In future such frameworks can also 
be generalised to other disciplines to develop specific measures of  excellence.
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