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FOREWORD
At the Directorate for ICT Support, Makerere University, our philosophy is driven by the belief that
ICT is not about technology:  it is about creating efficiency and cost effectiveness; it is about
seizing the opportunity of major transformation to review and redesign business processes; it is
about timely access to relevant and accurate information that enables people and adds value to
their daily activities; it is about new methods and culture of work; it is about good governance and
transparency; it is about both organisational mutation and organisational evolution.

We accept that ICT is a catalyst and opportunity for change, but insist that it must never be the
driver of change.  We believe that just like any other major organisational change, ownership, and
willingness by people to change, rather than technological expertise, are the keys to success.
This is not to understate the need for expertise across the entire ICT technology spectrum, but to
underscore the fact that understanding and being able to deal with people challenges is more
important.

This is the thinking and approach we have taken in supporting and guiding the integration of ICT
services and systems in the Makerere University fabric.  We conceptualise and implement our
role not as the expert support for hard and soft ICT resources, but knowledge support and enabling
organisational transformation.  Expert support for hard and soft resources is just a small (albeit
important) aspect of what we do.  Full understanding of the motivation and direction of organisational
vision and mission as well as priorities becomes a key pre-requisite.  The ability to think for the
organisation as well as social engineering become key skills.

Our thinking, involvement and experience have led us to recognise the challenge of applying ICT to
the development processes that should enable our poor and marginalised communities which
make up the majority in most African countries, and hence the countries themselves, to break out
of the vicious spiral of poverty.  We recognise the opportunity that this gives us to be agents of
change in that respect, and we have accepted this role by applying ourselves to this challenge
through various avenues.  This is not just being altruistic: in doing so, we respond to one of the
strategic pillars of Makerere University: Community outreach.

We are therefore happy to consolidate and publish, through the various papers in this book, not
only our thinking, but the thinking of other university based academics and researchers who are
trying to make a difference.  It is only right and necessary that we do so, because the success of
our universities depends on the success of our communities, and vice versa:  “I am because we
are” (Ubuntu philosophy)

F. F. Tusubira,
 Associate Professor and Director,
Directorate for ICT Support,
Makerere University
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INTEGRATION OF ICT IN ORGANISATIONS:  CHALLENGES AND
BEST PRACTICE RECOMMENDATIONS BASED ON THE EXPE-
RIENCE OF MAKERERE UNIVERSITY AND OTHER
ORGANISATIONS
F. F. Tusubira and N Mulira

Abstract

Implementation of information and communication technology (ICT) services and systems in
organizations generally poses a lot of challenges that, if not properly addressed, lead to heavy
investment without the corresponding organizational efficiency gains. This paper highlights the
common challenges based on the experience of the authors in working with various organisations
in Uganda. Best practice recommendations to addressing the challenges are also given.
Key words: Implementation of ICT services and systems, best practice.

1.   Introduction

Developing countries are grappling with the challenges of the digital divide, a divide that denies
immediacy of access to information and the ability and means to exploit it for beneficial economic
and social use, leading to human development.  Despite the international goodwill in supporting
initiatives that address the digital divide, impact is generally limited even where funding is available.
The digital divide is indeed perceived by many to be increasing rather than reducing.

At the organisational level, it is widely accepted (though not fully appreciated) that the integration of
ICT in organisational functions is necessary for increased efficiency, cost-effectiveness, and
competitiveness.  The tendency unfortunately has been, more often than not, to approach such
integration from the technology level, leading to escalating costs without corresponding efficiency
gains.  This leads to disillusionment, scepticism, and reduced organisational commitment and
resources to support ICT services and systems.

We argue that unless and until the real barriers are understood and addressed, this situation will
continue to obtain.  Our experience is drawn from spearheading the development and
implementation of the Makerere University ICT Policy and Master plan, and from working with and/
or guiding other organisations1.  (Since many of these were contractual or ongoing pro bono
engagements, there are no specific observations made with respect to any of the organisations
with the exception of Makerere University.  The organisations have however provided valuable
demonstration about the key challenges in ICT implementation).

While evidence to support the assertions in this paper is available, the paper is presented in a
cookbook format, recommending rather than prescribing the approaches that should be used.

1 The authors have participated in the ICT processes of the following organisations, some of them to a large extent, and some of
them to only a small extent.  In each case, they are however conversant with progress, challenges, and achievements:  Mbarara
University of Science and Technology, the Ministry of Foreign Affairs – Uganda, the Ministry of Works, Housing and Communi-
cations – Uganda, the Uganda Communications Commission, the Uganda Development Gateway, the Uganda Chartered

Healthnet, and the Uganda Development Services.
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2.   ICT implementation challenges and best practice approaches to
dealing with them

We argue that the following are the major challenges that hinder or lead to failure in the integration
of ICT in organisations in the developing countries.  Best practice approaches are given for
addressing each of the challenges.

2.1   Lack of awareness and mindset
This is by far the greatest barrier, and it is the first one that must be dealt with before an organisation
can start moving forward. There tends to be some vague knowledge about ICT, interpreted as
simply an advanced technology that requires a lot of expertise, a lot of money, and very advanced
skills.  It is not appreciated as a means of creating efficiency and cost-effectiveness.

Lack of awareness is indicated by one common answer: “It is too expensive, we cannot afford it”.
This ranges from the failure to purchase a computer of less than $1,000 to an integrated information
system for a small organisation costing $30,000.  The same organisation will, without hesitation,
buy a four-wheel off-road vehicle at $50,000 plus for the chief executive.

Lack of awareness goes along with mindset: “As it was, it is now, and evermore will be”.  This is
used lightly, but it cannot be put better.  People tend to be stuck to the old ways of doing things.  It

is not uncommon to find an office where there is the standard secretary with a computer, and the

“boss” with an even better computer – this later largely for show.  The boss still calls in the secretary
for dictation.  The secretary still brings a printed draft for hand correction before the final copy for
signature is printed out.  The secretary prints out the emails and puts them in the in-tray.  They are
transferred to the pending tray and, after about three weeks, the boss gets to them and calls in the
secretary to dictate a reply.

The middle level and junior employees are not empowered to take decisions, even if they now
have access to all the information and indeed have the capacity take the decisions.  The person at
the top takes all decisions – all other employees are there to simply push paper with
recommendations up the decision pyramid.  A long line of people is always to be found at the office
of the boss – after all that is where decisions are taken.  The pending paper work takes even
longer, because the boss is engaged with people all the time.  It is a sign of importance and a
demonstration of how busy one is to have long lines of people waiting and huge piles of files on the
desk.  This, unfortunately, does typify many organisations, especially government, in developing
countries.

The awareness and mindset problem in organisations is a four-generation challenge, each of
which requires a somewhat different approach (the age ranges below have overlaps):

• The chief executive officers, ranging from 50 – 60 years are the biggest and most critical
challenge.  They grew up with the old methods, and yet they determine the direction and
budgets of organisations.  They have excellent understanding of organisational culture and
dynamics as well as direction.  They have the conceptual ability to think far and deep,
looking at the organisation as a whole. This is where the initial emphasis needs to be put.

• The senior executives, ranging from 40 – 50 years.  These tend to be more ICT aware
while possessing many or all of the abilities of the chief executives, but they are also
generally conservative and also stuck in the old ways.  They make the recommendations
and generally control the power (taken as influence) in organisations.  This group must be
on board if organisational change is to occur.  It is also in this group that the necessary
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champions of change in the organisation will be found – those people who combine the
senior executive organisational knowledge and influence with a pioneering spirit and passion.
The champions must be comfortable in dealing with both the highest and the lowest levels
in the organisation.

• The junior executives,  ranging  from  30 – 40  years.  This  is  the  dynamic  group  that,  if
       brought on board, will ensure things are actually done.  They understand the organisation,

have reasonable people skills, and link easily to the youngest generation.  They are
comparatively easy to bring on board.

• The young employees, ranging from 20 – 30 years.  These really know it all, and will have
a lot of bright ideas.  They unfortunately have neither authority nor power.  They also lack
full knowledge of organisational culture as well as people skills.  They tend to be very short
on conceptual skills – and unfortunately most organisations do not have entrenched
programs for developing them.  Any organisation will benefit greatly by giving them ear and
free reign in most technical aspects, and helping them to develop their conceptual and
people skills, but they still tend to be largely at the back.

A key to addressing awareness and mindset is full involvement in the process, and getting key
decision makers to visit other institutions, preferably within the same economic belt, where change
has occurred and where benefits can be seen.  More importantly, the proposed integration of ICT
services and systems in the organisation must be seen to be responding to real needs within the
organisation, rather than simply following a fad.  Formally organised awareness workshops with
demonstrations also help a lot in addressing awareness and mindset problems.

2.2   Lack of top-level commitment
Major organisational transformation, like that inevitable when ICT is integrated in organisational
functions, requires the ongoing commitment and involvement of the chief executives and their
teams.  It will not happen otherwise, and we draw from our experience with various organisations
to make this a categorical statement:  We have seen real change and progress where there has
been top-level commitment, and lack of progress and moving in circles where there is none.  A
committed chief executive will be able to cut through the bureaucratic red tape that will inevitably
be thrown up in the face of any major organisational change. This incidentally extends to countries:
unless and until the executive head of government is dedicated to the change, it will not happen,
and resources will be uselessly dissipated. Convincing a chief executive officer needs to be
addressed through the demonstration of real need, and visits to other organisation.  No real progress
in ICT integration will be achieved unless and until either the Chief Executive changes, or is changed.

2.3   Defining   the   role   of   ICT   as   one   of   the   tools   rather  than   the   panacea   for
        organisational transformation
ICT  is  not  about  technology,  but  about  organisational  transformation.   The organisation,  and
especially ICT professionals, needs to understand this.  If one is going to put in a new set of
furniture, one should also maybe put in a new carpet, a touch of paint, and change the curtains.
Some of the paintings might have to go or be relocated to give a wholesome living area.  Integration
of ICT in an organisation is like major surgery on an individual: it must be preceded by a full
medical examination and an understanding of the medical history.  Other interventions are likely to
be necessary before major surgery.

ICT creates an opportunity for change.  All the challenges of the organisation need to be identified,
and those challenges that will be responsive to the use of ICT can then be so approached.  Such
use must go hand in hand with other measures that will ensure organisational transformation.
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It is part of the creation of ownership to get stakeholder groups to think through the shortcomings
of the organisation, and recommend where ICT can be taken on board as part of a complete
package of organisational transformation.

2.4   Making ICT responsive to the organisational vision and mission
ICT must never set the direction of the organisation.  The direction is defined by the organizational
vision, mission and strategic priorities.  ICT is therefore only relevant in so far as it is responsive to
these.  It is an observed fact that in many organisations, even now, there is only some vague
conception  of what the organisation is about, without a clear and stakeholder owned definition of
vision, mission and strategic objectives.  Where this is the case, these must be addressed first.

2.5   Developing a systemic method of implementation
Integration of ICT in an organisation’s functions is a complex process.  It therefore needs to be
fully conceptualised and defined before implementation to avoid dissipation of resources through
implementation of unrelated or uncoordinated projects.

The starting point needs to be quantified.  It is the start of a major journey for the organisation, and
clear stock needs to be taken of the entire organisation and the local environment.  What is the
extent of physical infrastructure? How many people are in the different departments? For a university:
How many students? What is the projected growth?  What are the ICT services, systems and
infrastructure already in place? What are the general and expert ICT skill levels in the organisation?
To what extent can the local environment support the organisation in its ICT plans?  Such taking
stock also provides a baseline against which progress can be assessed later.

The organisational ICT policy needs to be defined and agreed.  This sets the direction, functions,
and boundaries as well as targets of ICT in the organisation.  It provides a framework for the
development and implementation of specific projects aimed at increasing efficiency and cost-
effectiveness.

In developing the policy, the core business of the organisation as well as the main customers of the
organisation must take centre stage: in a competitive environment, this is the only approach that
will ensure that ICT services and systems give the organisation a competitive edge.  The support
functions are then considered, including decisions about when these might be better outsourced.

In a university, for example, the core business processes are learning and research.  Finance and
human resource management are support functions.  The main customer is the student.  All
policy developed must therefore be taken through the litmus test question: “Is it responsive to
student interests as well as the learning and research functions of the university?”  The same
question is used in setting priorities in the implementation master plan.
Major ICT projects are very demanding on organisational resources, both human and financial.
Added to the need to bring people on board, phased implementation is normally inevitable.  The
implementation master plan details the related sub-projects that must be implemented to deliver
the contribution of ICT to the achievement of the organisational vision and mission.  It prioritises
and gives the costs the projects as well as the human resource requirements and the timeline.

A well defined and owned ICT policy and master plan is a pre-requisite to successful mobilisation
of funds, both internally and externally, for implementation.

2.6   Creating Ownership
Successful implementation of ICT services and systems involves literally all employees and
customers of the organisation.  It is therefore critical that they own the policy and the plan, otherwise,
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organisational inertia and deliberate obstruction will lead to failure.

The process of ICT policy planning is therefore as important as the output.  Organisation-wide
consultations are time consuming, but they are a must if success is to be achieved.  Stakeholders
must be involved in the identification of the organisational challenges, and in proposing areas
where ICT will be useful.  They must contribute to and own the policy.  They must agree on the
projects to be implemented, including their role therein.

ICT creates fear, especially the fear of job loss.  The policy and master plan must therefore reassure
employees by catering for training and retraining and opening up new opportunities for them.  They
must be able to see computers as tools rather than as competitors for their jobs.  They need to
recognise that they are part of the information systems.

Creating ownership calls for a process of iteration in developing the policy: it needs to be referred
to the same forum up to the final version for full acceptability.

A key issue in policy development and creating ownership is that this process must not be left to
the ICT experts: they only give guidance, and are the mechanics and drivers who make sure the
engine is working properly.  The driver or the mechanic cannot tell the owner of the vehicle where
it should go.  This also becomes a challenge to the ICT professionals who may be hired to work as
consultants for the process: they must have the fine judgment to know when to give guidance
without taking over the process.  The main role of the consultant is empowering the owners to
think for the organisation.

A related challenge is getting stakeholders in an organisation to think for the organisation, rather
than the natural tendency of considering the interests of their particular departments: This is taking
“the forty thousand foot view” of the organisation.  If this is not achieved, the policy planning process
will generate controversy instead of a coordinated vision.

2.7   Sustainability
Many organisations in developing countries tend to have the “head in the sand” approach to the
challenge of sustainability.  It is recognised as an issue, but there is some inherent assumption of
faith that someone else will worry about the costs.  It is important that the policy addresses the
specifics of how sufficient funding will be raised to sustain services and systems.

The key recurrent cost elements that should be considered include:

• Cost of bandwidth (very high especially in Africa)
• Cost of maintenance of equipment and applications
• Recurrent cost of software licenses (applications for the main information systems,

specialised applications, database platforms, and desktop applications).
• Cost of replacement of equipment: a computer bought today must be replaced in three to

five years time
• Emoluments for ICT professionals – generally at levels that are likely to be higher than

average because of competition for the same human resource by the private sector

Issues of sustainability will impact on other decisions, like whether or not to use freeware and to
develop internal capacity for software development (the policy on make or buy).  It also impacts on
the decisions of whether or not to outsource information resource management services.
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A good guiding principle is that while development partners can be asked to support the initial
capital costs, they should never be asked to support recurrent costs, unless it is in the very short
term.

2.8   Information Resource Management
Information resource management (IRM) is a relatively new professional area in ICT.  It focuses on
assuring availability and reliability of ICT services and systems while containing the overall costs
that would otherwise escalate out of control.  Technologically developed countries face this
challenge, and it is even more critical in developing countries. ICT professionals are currently on
high demand and are very mobile: consideration must be given to the minimum required staffing
skills mixes and numbers.

Means of motivation (not the salary) must be well thought out.  The age profile is also important –
the younger generation (twenties to early thirties) will generally do a better job on the hard side of
information resource management.  Where the organisation is an academic institution, full use
should be made of students who are able, and also enjoy, running many of the services and at a
very reasonable cost.

In developing countries where computer skills and awareness are limited, the IRM staff need to
develop people, public relations, and conceptual skills to a higher level than in developed countries.
The IRM leaders need to combine the normal IRM leadership skills with a high level of organisational
knowledge, conceptual ability, and a pioneering spirit.

2.9   Appreciating Critical Stages in Information Systems Implementation
Information systems (IS) that sit on top of the infrastructure are the platform for creating
organisational efficiency gains from ICT investment in the organisations.  They also pose the
biggest challenge and are the most likely area of failure.  Many of the hurdles in IS implementation
arise from the fact that people are the most critical part thereof.  What people in the organisation
think must be taken on board: in implementing information systems, perception is often more
important than reality.

The following two stages are critical for the successful implementation of IS, but they are
unfortunately often mishandled.

Making requirements statements
Requirements statements stipulate what the information systems should be able to do.  They
eventually lead to the Request for Proposals document.

The first challenge here is that many organisations think that these should be developed by
professionals (consultants) to get the job done quickly.  Many IS consultants unfortunately also
support this approach.  This is a recipe for IS failure.  It is very important for ownership and success
that it is the people who work in the organisation who should be guided in generating the
requirements statements.  This leads to the second challenge: in generating requirements
statements, people tend to state what they do as opposed to what should be done.  A learning
cycle is necessary and must be allowed for in the implementation timeline.

A related challenge arises from the fact that most organizations have over time grouped departments
for administrative convenience, rather than around functions. People will insist on all departmental
functions as functional requirements for the application. In Makerere, for example, the University
Hospital, the Security Department, the Estates Department, and the Personnel Department fall
under the University Secretary. It took four cycles of discussion for staff to accept that the Human
Resource Information System, which belongs to the University Secretary, does not and could not
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incorporate all these. Staff had to be persuaded and convinced that they were not being left out or
sidelined.

Systems Analysis and Business Process Redesign
This is probably the most challenging area.  It requires a mindset change to accept new ways of
achieving the same output from the same input, to accept the collapsing of the decision making
pyramid.  The redesign process and collapsing the decision making pyramid necessarily leaves
out some tasks and offices: it is a threat to job security.  It is easy to end up designing processes
around people rather than staffing processes with people.  The inevitable outcome is that in an
organisation that has been structurally static for a long time, systems analysis and business
process redesign must necessarily lead to organisational restructuring – anathema to most workers.

Systems analysis and business process redesign must however be carried out regardless:
Computerisation of poor methods of work will only lead to faster failure of the organisation.  It is
however important that a parallel process of creating new opportunities for workers through training
and retraining must be part of the overall plan so that the process does not lead to poor output or
destroy ownership.

2.10   Developing the Organisational Information Policy
The organisational information policy is at a higher level than the ICT policy.  It is good to consider
it as a pre-requisite or at the worst a co-requisite, of organisation-wide implementation of ICT
services and systems.
The  bringing  of  corporate  data  and  information  on line will  bring on line a whole range of new
access points, with no defined rights and obligations.  In a university, students, for example, will
have access to their academic record at all times, as will staff to their personal files.  The procedures,
rights, obligations, exclusions, and sanctions of such access all need to be defined.

One  of  the  key  aspects of the ubiquitous availability of information is the assurance of its inte-
rity,  and  prevention  of  abuse  of  access. This   requires  that  the  organization clearly defines
the rights, privileges, obligations and sanctions that relate to the high levels of:

• Access;
• Privacy; and,
• Intellectual property.

It is also necessary to define at a lower level the policies and procedures that relate to:
• Policy management;
• Ownership of different categories of data and information;
• Processes and procedures;
• Assurance; and,
• Records and archives.

Without an organizational information policy, the lower level requirements of security and assurance
of integrity will be ad hoc, inconsistent, and prone to failure.
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3.   Conclusion

This paper has discussed, through a down to earth and practical approach, what the authors
consider the key challenges of integrating ICT in organizations in the scenario of most developing
countries.

While funding constraints are acknowledged, it is the conviction of the authors that in the current
international environment, a good plan will get the necessary support, provided there is clear provision
for internal funding to support recurrent costs and therefore sustain the initiative.

The best practices given should not be interpreted as prescriptive:  The best approach in each
case must be tailored by the staff of the organization (not external consultants) to the prevailing
conditions and culture of the organization.  This is the challenge we leave to organizations of all
kinds in developing countries:  Develop your own capacity.
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CREATING ICT AWARENESS, LITERACY AND EXPERTISE
Benjamin Kanagwa

Abstract

Promotion of ICT awareness, literacy and expertise is a major challenge to universities, private
companies and governments alike.  Successful ICT evangelization requires more emphasis on
awareness, literacy and expertise, treating it with the same level of importance as investment in
basic infrastructure, tools, equipment and materials.  Existing educational structures should be
utilized to prepare the African public psychologically, economically and technically deal with the
seemingly alien ICT. African universities, just like their European and Asian counterparts must
identify the literacy needs and help to strengthen human and institutional capacities, develop and
suggest meaningful technologies.

In this paper, an attempt is made to analyse literacy needs in different universities in Africa and
provide different best practices that strive to meet these needs. Most suggested practices/
strategies have reaped significant results in Asia and may be directly adapted by African universities/
governments bearing cultural and religious beliefs in mind.

Keywords: African universities; ICT Literacy needs; creating awareness literacy and expertise;
strategies and practices.

1.   Introduction

In Africa, the digital divide is manifested in at least three basic forms: lack of access; high cost of
service; and low quality of service. The extent of any of the three is a reflection of the level of
awareness, literacy and expertise. Lack of awareness often leads to lack of access, and where
access is available, lack of literacy and expertise yields poor utilization and sometimes misuse.

Despite the power of ICT, most African communities, especially the rural poor, still perceive ICT as
a mere form of westernisation. If affordable, proper awareness will advance the position of modern
ICT on the scale of preference.  Improved literacy enhances proper usage of ICT services, while
high expertise guarantees realistic choices and sustainability.

2.   Literacy needs analysis and suggested strategies

2.1   Need to keep up with emerging technology and ratify sharing of research
Due to a multiplicity of reasons, African universities tend to limp behind the latest technology.
Such universities should be avid towards ICT developments and selectively adapt to technology
that is apposite. It is thus important for universities to ratify sharing of research material, promptly
revise their syllabi and collaborate with ICT practitioners/developers. In Andra Pradesh (AP)-India,
the leading state in ICT, the syllabus for all public universities is reviewed at least every two years.

Most African universities require Masters and PhD students as well as academics to do some
form of research. It is common practice for African universities to keep these research materials in
hard copy format under lock and key. These materials should be made available to any interested
party with the intent to further or implement the research.  In Thailand, there is an on-going attempt
to convert the research work from all universities/higher institutions into soft copy format and
provide a web-enabled “digital library”.  The bottom line is to provide an easily accessible centralized
resource centre that will allow scholars to implement, extend or refine existing research work.
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Another existing example is the centralized web-enabled research resource [1], a collection of all
papers published on science related work.

Open courseware (OCW) is another initiative taken by the MIT (Massachusetts Institute of
Technology). It is a free and open educational resource for faculty, students, and self-learners
around the world. “OCW supports MIT’s mission to advance knowledge and education, and serve
the world in the 21st century”  [2]. In this attempt, all lecture materials including assignments for all
the courses offered by MIT are freely available on the internet. Today, 500 courses from MIT
instructors are available online to students, parents, teachers, alumni...anyone with Internet access
and a desire to know more about science, technology and culture. In the next four years,
approximately 2000 MIT courses will be published online [8].

Initial evaluation shows that the response from faculty, alumni and the public has been very positive
and the project has not only promoted the work of MIT faculty, but it has helped foster new
collaborations with other educators working in their fields around the world. According to the OCW
team, 65% of the traffic using OPEN COURSEWARE is international [8].

2.2   Need to confront the challenge of technology cost using “open source”
African universities must learn to live with the chronic under funding from government. It is time
for the African universities to have a realistic choice of technologies that are financially sustainable
and efficient. In Africa, in Asia and in much of the world open source is looking like the best way to
usher in the information age. Money, flexibility and independence from monopoly are a powerful
combination. Open-source, among other advantages, relieves users from expensive licensing
and proprietary taxes to vendors of proprietary software.

With open source software — sometimes called “free software” — the source code, or
programming instructions, is open for free downloading, inspection and modification by anyone.
The GNU/Linux (GPL) operating system is the best known project in the genre, but much of the
core software used in the internet today is also open source. Open source software – “free software”
is not really free. The license allows the software to be distributed only at the cost of the distribution.
A fully functional Copy of Linux can be obtained at a cost of US$2 including the cost of shipping. At
the moment, it is possible to deploy any production system exclusively based on open-source.
Outstanding products are listed in table 2.1 below.

Table 2.1:  Some of the major “open source” software.

Software Task Open source software 

Operating System Linux 

Web Browser  Mozilla 

 Database mySql 

Web Server Apache 

 

The objective of open source is not to shun proprietary software if the price is right and can do the
task. Though the main argument of proprietary vendors has been security, security through obscurity
is not the best solution and in fact open source based software has proved to be more secure than
most proprietary counterparts.

Free software reduces the total cost of ICT ownership making it accessible by universities for
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training, government departments and domestic deployment. This allows universities to actively
participate in confronting the challenges of technology costs. Here, open source is seen as the
ultimate solution in subsidising university operational costs as well as a future undisputed choice
that should be advocated for deployment in government departments, Non Governmental
Organizations (NGOs), and domestic use. In India, most brand new PCs are loaded with Linux,
especially new Compaq systems, and all government departments are in the process of rolling
over to appropriate Open Source alternatives.

2.3   Need to localize ICT
The majority of the rural dwellers, who need intensive ICT awareness and literacy, cannot
satisfactory comprehend foreign languages. Most content on the internet as well as common
software packages are all in languages foreign to Africa. There is need for African communities to
locally adapt content and contextualise it. ICT must therefore be blended, branded and suitably
customized for its target population to avoid the tendency of some people dismissing it as a mere
form of westernisation.  For instance, ICT is more appealing if it speaks the same language as the
rural people.

In India, Thailand and the rest of Asia, with the help of universities, several software packages
have been translated to appropriate local languages and writings while Automatic Teller Machines
(ATMs) can speak local languages. Unlike Asia where most communities use local characters in
writing, most African countries already use the English alphabet making it easier to transcribe.

 In South Africa, Mozilla Web browser has been translated into Xhosa, Zulu and four other languages
while in Tanzania, there is an ongoing attempt by the University of Dar es Salaam University to
localize Linux into Swahili. In a bid to reach a larger population, there is an ongoing attempt in India
to translate the Windows front-end into Hindi.  Hindi based keyboards are already available and
Hindi cell phone handsets are also available.

Universities, in collaboration with other organizations, have been influential in most of these projects
and African universities should not be isolated cases. Indeed, a lot of this work can be assigned to
students as projects at both Masters and undergraduate level.

2.4   Need to reduce cost of learning materials
In Africa, attaining university education is cost prohibitive for the majority of the population. The
acute shortage and high costs of instruction material tend to retard academic excellence.  The
emergence of the internet has partially eased the problem, but the overwhelming majority in Africa
lack access to the internet, the know-how to use, and the information literacy to exploit it. A classic
initiative taken by the East Asian Governments (India, Bangladesh, Pakistan, Nepal, Sri Lanka and
the Maldives) is an agreement with leading European book publishers to make Low Priced Editions
(LPE) of standard university books and reference Material of foreign origin available to the Indian
university students. The concerned Ministries have been operating three programmes in
collaboration with the Governments of the UK (English Language Book Society Series, since 1960),
the USA (Joint Indo-American Standard Works Programme, since 1961) and the USSR (Joint
Indo- Soviet Textbook Programme, since 1965). Latest editions of books are considered for coverage
under these programmes and are assessed by expert agencies from the standpoint of their suitability
for Indian students and non-availability of comparable books by Indian authors. So far, 715 British,
1620 American and 430 Soviet books have been published under this programme [3].  The publishers
allow university and secondary books to be locally reprinted using less graphics, cheap paper and
low ink quality. Such books are usually marked with the statement  “This edition is manufactured in
India and is authorized for sale only in India, Bangladesh, Pakistan, Nepal, Sri Lanka and the
Maldives”.  These low price editions (LPE) are usually 20% to 40% of the original price.  A comparison
of prices of some books in ICT is summarized in Table 4.1 on the next page.
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Table 4.1: Showing sample reduction in price of LPE editions. Data extracted from [4]
and [5]. The exchange rate assumed is 1$=45Rs

There is also an established programme for exchange of second-hand books by book dealers.
Second-hand books are usually exchanged at 60% of the original price and resold at 20% less of
the original price. In addition there is government support for associations of local publishers and
authors.

2.5   Need to provide multiple levels of expertise
There is persistent lack of multi-level skills of expertise.  Most African universities and education
systems have their history in colonial days and continue to keep the faith of the colonizers. The
sole aim of universities has been to produce experts only at the highest level.  Whereas nobody
should alter the main objective of the university to produce highly skilled human resource, we must
devise mechanisms to give different levels of training that suit different interest groups. Groups
such as Middle Level Managers (MLMs), High Level Managers (HLMs), Chief Executive Officers
(CEOs), and typical end users do not need all the technical details involved in most of the university
programmes.

Universities may rely on other tertiary institutes to provide the other levels of skill base only if the
claimed level of expertise is adequately administered by these institutes.

Universities should provide communities with versatile ICT skills, ranging from short courses for
end users to traditional university degree courses. Such courses provide an opening for interested
parties who can no longer fit in the main stream education system and will compliment university
ICT graduates who are adept in high technology that is rarely directly applicable to the poor who
need ICT most. This kind of diversification has proved productive for software/hardware vendors
such as CISCO, ORACLE, REDHAT, MICROSOFT, which provide the public with various levels of
non-professional and professional training and certification.

Book Title Original 

Price ($) 

LPE 

Price ($) 

% 

Reduction 

Information Technology for Management: 

Transforming Organizations in the Digital 

Economy 

109.95 16.25 85.2 

Technology Paradise Lost: Why Companies 

Will Spend Less to Get More from Information 

Technology 

16.97 2.00 88.2 

Advanced data warehouse multidimensional 

modelling with db2 olap server 

48.00 4.00 91.7 

“Interconnecting Cisco Networks” by Cisco 

Press costs 

50.00 10.00 80.0 
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2.6   Need to use exhibitions and conferences to reach the public
Unlike universities in India, African universities seldom interact with the public and their work is little
known to the community. African universities should thus devise mechanisms of reaching the
public in order to be seen as “partners in development”. Strategies adapted by Asian governments
include use of the media through magazines, exhibitions, conferences and ambitious promotion
activities.

Through exhibitions, universities can interact with the public and showcase the latest trends and
developments  in  the  field of  information  technologies. For  instance  the “ICT INDIA 2002” in
Mumbai- India exhibition attracted about 350 companies, the 2002 “Akanksa” IT conference at
Osmania University - Hyderabad (INDIA) attracted leading companies in IT. The conference was
organized by the University College of Science (UCS) with a major objective of bringing together
leading ICT institutions as well as practitioners. Not only do exhibitions give a roaring go to the ICT,
but they also allow the community to compare different vendors, get free demonstrations, and
sometimes acquire ICT equipment at subsidized prices.

“Live demos” and “live projects” is another initiative common in Indian institutions to provide a
glimpse of what technology can offer and cannot offer. In live demos, students are given a live
demonstration of what they will be able to do after taking the course while the rest are given
demonstration of what can be achieved with the technology. In live projects any interested individual
is incorporated into a fully functional project for study or experience purposes.

Another example worth mentioning in this context is the ambitious “ISETT SETA TECHNOLOGY
MOBILE” (Information Systems, Electronics and Telephone Technology-Sector Education and
Training Authority) and “ISETT” (Information Systems, Electronics and Telephone Technology) in
South Africa. It is a specially commissioned “technology mobile” that takes information services,
electronics and telecommunications technologies to learners and the public. The major objective
is to promote ICT, electronics and telecommunications as career fields for learners, by providing
online careers information and by elucidating the underlying science and mathematics principles
of telecom networks and other technologies.

The entire set-up is mounted on an ordinary vehicle (bus) and communicates to the outside world
through 4 satellite access points. The Education Training Authority (ETA) is heavily involved in the
project that has been running since October 2002. The bus has been to various places in the
country and it provides demonstrations and training. More information on the ISETT SETA project
can be obtained from [6], [7].

2.7    Need to use ICT to directly benefit the public
To further the case for interest of ICT to the public, several Indian universities have opted to use
ICT to directly benefit the public. Besides the absolute need to use ICT in solving the basic rural
problems of food security, safe water and sanitation and healthcare, African universities need to
harvest the power of ICT first. Possible areas include digitisation of libraries, e-learning and enabling
all transactions online.

The eSeva project is the latest hit in the line of bringing the benefits of ICT to the Indian public. The
Andhra Pradesh government launched eSeva, with the aim of providing “one stop non stop service”
to the citizens. It is, perhaps, one of the most ambitious projects in India, in the realm of government-
to-citizen (G2C) services. It is currently operational through 29 eSeva centres (with 280 service
counters) spread over the Twin Cities of Hyderabad and Secenderabad, and Ranga Reddy District.
eSeva offers a wide spectrum of services ranging from Payment of Utilities Bills, Certificates,
Permits / Licences, Transport Department Services to Reservation, Passport Applications and
Downloading of Forms. The government is planning to extend the eSeva project up to villages in a
phased manner.
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2.8   Need to catalyse government policy
Governments rarely work effectively without pressure groups. For developing countries, the
significance of ICT is less known to the public. Universities, on behalf of the public, must remind
the government to develop policies that create a conducive environment for ICT.  Proper policies
attract investors and give boost to economic growth. Market forces alone cannot bring the service
to rural areas because they are not as profitable as urban ones. Moreover, other factors such as
unreliability of power, and poor telecommunication connectivity have led to frustration in service
and decrease in use of ICT services in those areas.

3.   Conclusion

ICT can be made contagious through a collective effort of private-public partnerships, with
universities and governments not abdicating their duties. The above approach has reaped positive
results in bridging the digital divide to an extent that countries such as Japan, India, China, Korea
and Thailand have either overtaken or are at the verge of overtaking the traditional European leaders
in ICT. If the introduction of ICT truly is not about the technology but about the community, then
there needs to be more work done to raise awareness about what ICT can offer, and at the same
time prepare the community support for initiatives and the process of change management that
follows.

Human resource and personnel development must be carried out on a consistent/continual basis,
at all levels of education: formal, non-formal, and voluntary education system.

However, the above will be a reality only if ICT is seen to be part of the solution to the basic
problems by promoting the intelligent use of information technology in African communities.
Accordingly, the universities in Africa are stakeholders in solving/minimizing some of these queries
and must therefore take a “Leading Role in ICT-enabled Human Development”.
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LESSONS LEARNT IN THE TRANSFORMATION OF THE UNIVER-
SITY COMPUTING CENTRE (UCC) FROM A UNIVERSITY UNIT TO
A LIMITED LIABILITY COMPANY
Beda Mutagahywa and Respickius Casmir

Abstract

In this paper we present and discuss our experiences and lessons learnt in transforming the
University Computing Centre (UCC) from a unit under the Department of Mathematics in 1965 to
a fully fledged limited Liability Company (UCC Ltd) wholly owned by the University.  In order to
sustain the ICT investments made, and to ensure continuous growth of ICT, the University ap-
proved the transformation of UCC into a limited liability company in 2000.  UCC Ltd now operates
as a service provider to the University, and has negotiated Service Level Agreements (SLAs),
which guarantee quality of service and more professional support to the university.   The fund
generated from the business has been used to effectively sustain ICT services to the university
including reduction of staff turnover.  The capacity of UCC to support the implementation of the
university strategic plan, to participate in national development through ICT services and technol-
ogy transfer to other sectors of the national economy has increased.  A planning and results
oriented culture has been introduced in the organisation.

Key words: ICT resources management, staff retention, Service Level Agreements.

1.   Introduction

In this paper we present and discuss our experience and lessons learnt in transforming the University
Computing Centre (UCC) from an ordinary university computing unit under the Department of
Mathematics in 1965/1966 academic year to its present status i.e. UCC Ltd. The paper gives the
overall picture of the transformation process including the background, motivation, goals and
objectives, the path taken, pros and cons of the transformation, where we are now and future
prospects.

2.   Background

The University Computing Centre (UCC) was established in 1965 as a Unit under the Department
of Mathematics at the University of Dar es Salaam. Primarily, the unit was responsible for
overseeing, coordinating and maintaining all computing activities for the University. Later, on the
1st of July 1980, UCC was elevated into a full-fledged Centre with a status equivalent to that of
Faculty or an Institute of the University of Dar es Salaam.

Specifically, the objectives of the new UCC were:

1. Teaching all computer and computer related courses;
2. Research in informatics; and,
3. Provision of computing services and consultancy both to the UDSM community and outside

the university.

During this time UCC had a governing board of which the Chairman was the Director of the Centre.
The board was responsible for formulating the operational and functional policies of the centre.
From the 1st of July 1999, all academic matters were transferred to the newly formed Department
of Computer Science. This move was meant to make UCC fully concentrate on the management
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and business part of Information and Communication Technology (ICT) services provision for the
university and to the general public in Tanzania.

At this point, UCC was left with the following mandate:

• To develop and run ICT-related professional and short course training programs
• To provide and maintain internet and other ICT services and support to the UDSM
• To provide ICT based consultancy and other services to the general public
• To design, implement, manage and maintain the UDSM network infrastructure
• To advise the UDSM on all ICT related matters including updating the UDSM policy and

master plans regularly.

3.   Staff Recruitment and Retention Strategy

From its inception, UCC was envisioned to be a centre of excellence in ICT services provision in
Tanzania as well as in East Africa.  To realise this vision required UCC to either employ a team of
experienced and handpicked ICT professionals or recruit a cadre of young, energetic and highly
trainable ICT staff capable of fulfilling the mandate. UCC opted for the latter since the former was
perceived as being too expensive and practically very difficult. To acquire and retain experienced
ICT professionals from elsewhere in the industry required UCC to have a stable and sustainable
financial capability.

Going for the second option however had its own implications. One was that we had to design a
recruitment procedure that would yield the desired outcomes. Secondly, we had to perform a
training needs analysis for our staff. Thirdly, we had to develop strategic mechanisms to look for
and obtain funds necessary to train the recruits to the required level of expertise. Fourthly, we had
to explore the available training opportunities and select ones that best suited our specific needs.

Having gone through that cycle of activities we were sending our staff batch-wise to various places
for training.  We were sometimes forced to invite trainers from elsewhere to carry out the training
locally at UCC. This was especially when we wanted to implement a massive training of staff on
common modules. Sometimes we had to overwork a few remaining staff when their colleagues
were away on training.

Experience though showed that a short while after becoming competent, they started looking for
better paying jobs elsewhere. Towards the end of 1998 staff turnover ratio for technical staff went
as high as 20%, and was growing higher, turning UCC into a stepping-stone for fresh graduates.
The major reason given by many of those quitting was low pay. Most of them argued that while
UCC had a better working environment and training opportunities, other local organisations were
paying as high as five times the UCC pay.

Perhaps it is important to point out here that the primary goal of UCC from then to date has always
been to fulfil the UDSM ICT  requirements  first  and  thereafter  to  sell  the  excess  capacity  to  the
general public.
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4.   Motivation in Transforming UCC into a Limited Liability
Company

Sustainability was one of the major motives for transforming UCC into a limited liability company.
Being an ordinary unit of UDSM, UCC could not effectively compete in the IT business due to its
legal status coupled with relatively rigid procedures and control systems, especially, on the financial
aspects. The funding from UDSM to support the day-to-day operations of UCC was getting less
and less with time, while operations were getting bigger and bigger. This created a need for looking
into some other means of generating income in order to ensure sustainability.

Learning that the market for IT services in Tanzania was still at infancy stage, and that the growth
rate was significantly high, the management of UCC initiated a move to the transformation. There
were many indicators of the increased market opportunities in IT services. One was that, unlike
UCC, most IT service providers lacked an adequate supply of IT experts.  Increased awareness of
and potential for IT services was evidenced by the extent at which computer training centres and
internet cafés were being established in the country. Some primary and secondary schools had
started to include IT related courses in their syllabi. Further, government institutions and private
organisations were starting to computerise their systems.

To exploit the full potential of the IT services market, UCC formed a business plan committee in
December 1998 and charged it with the task of carrying out a study aimed at reorganising UCC
and formulating a business plan for its expanded operations.  In addition to the steady increase in
volume, the study was considered necessary after UCC was charged with the responsibility of
implementing the UDSM ICT master plan.  On completion of the study, the committee came out
with its findings coupled with a number of recommendations based on its terms of reference. One
of the major recommendations was that UCC should change its legal status to a limited liability
company. To emphasize the business aspect of UCC, the council of the UDSM passed a resolution
in May 2000 transforming the centre into a limited liability status. Since then UCC has been up and
running as a limited liability company, wholly owned by the University of Dar es Salaam.

5.   Findings and Recommendations by the Business Plan
      Committee

A business plan committee recommended, among other things, a newly formed UCC Ltd to run
under a new board of directors. The committee also recommended the composition of the board
as
having 10 members. Since the University wholly owns the Company (UCC Ltd), the committee
recommended the chairperson to be an appointee of the Vice Chancellor. The board is composed
of the 3 representatives from the government, 2 representatives from UDSM, 2 representatives
from the private sector, 1 representative from UDSM senate and the UCC Managing Director who
is also a secretary to the board. The committee further recommended UCC management to consult
its lawyers to seek for a legal opinion on the recommended transformation.  The legal team was
asked to find out whether the then University of Dar es Salaam Computing Centre could be
transformed into a limited liability company within the framework of the Act establishing the University
of Dar es Salaam.

6.   Issues Tabled to the Legal Team

Specifically, the legal team was tasked to investigate and give a legal opinion on whether the
existing University of Dar es Salaam act, 1970 and/or proposed draft act of the University of Dar es
Salaam embrace(s) adequate provisions capable of enabling the establishment of UCC Ltd. Should
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the answer to this question be in the affirmative, the legal team were asked to advise on the
following:

• What form of a limited liability company should UCC take?
• Who should appoint the directors of the company?
• Who should appoint the managing director of the company?
• Who between UDSM and UCC Limited should be his/her employer?
• Who should appoint the other members of the management team and other employees?
• Who between UDSM and UCC Limited should own the company’s assets?

Following receipt of a favourable legal opinion from the UDSM legal support team on the proposed
formation of UCC Limited, we started the legal processes and eventually UCC Ltd was incorporated
in January 2001.

7.   Experience after the incorporation of UCC Ltd

Post UCC LTD implementation has been very encouraging in many different ways. UCC has now
significantly expanded in terms of its  business  operations.  As  of  today,  we  have  established  4
branches within Tanzania in addition to the head office, which is in Dar es Salaam. One branch is
in Dodoma, which is a capital city for Tanzania, one in Arusha, one in Mwanza and the fourth in Dar
es Salaam city centre. The target is to establish our centres in the other remaining regions in the
country.  This is in line with UDSM plans of expanding its e-learning infrastructure to cover the
whole country in order to effectively support distance education students.  These, however, are
long-term plans that are subject to availability of funds.

Our strategy has always been to create centres that are mirror images of the head office in terms
of training resources and facilities, instructors’ competences, and other services offered by our
branches.

8.   Services Offered

UCC Ltd is offering a number of diverse ICT services both to UDSM and the general public/industry.
These include, but are not limited to the following:

• Short course, tailor made courses and professional course training
• Internet services (ISP Services)
• Web design hosting and management
• Software development and systems integration
• Network design, installation and management
• Hardware and software maintenance
• Online examination services (Prometric Testing Centre)
• ICT consultancy services

At the moment not all of these services are offered in all branches but we are working hard to see
to it that they are all implemented. What is limiting, though, is fund availability. Training is the only
service offered in all branches. Some of the branches are more advanced than others, thus offering
more services.
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9.   Lessons Learnt

•   •   •   •   •   Staff Retention
Regarding staff turnover ratio, this has significantly gone down to 4.7% by July 2004.  In comparison
to the previous situation, we see this as a very significant achievement.  The achievements have
been greatly accelerated by a relative increase in salaries after transforming UCC into a limited
liability company. Much as we concede that the salaries we offer are still relatively low compared
to ones offered in the industry, the increase has stimulated the working morale amongst staff. Our
main target is to increase productivity that will in turn result into increased revenue and eventually
increase staff salaries to match or exceed the market salaries. Meanwhile we are exploiting all
potential opportunities to take our staff for further and specialised professional training locally and
abroad. For instance, currently we have two of our staff pursuing PhD in computer and systems
sciences and many others doing various professional courses abroad.

In the early days our strategy was to recruit and train, while now our strategy is to train and recruit
the best from our trainees.  This has considerably reduced both the cost and risks of acquiring
junior technical staff.  Five programmes have been established from which we recruit most of our
junior engineers/technicians.  These are:

i. Internetworking
ii. Internet programming
iii. Software development
iv. ICT services management
v. ICT security

The courses last up to six months and often, followed by three months on the job training.

•   •   •   •   •   Services to University
The University remains the main client of UCC Ltd.  The services to University have thus expanded
and been enhanced in quality.  Above all they are now done in a more professional manner insisting
on the quality of service (QS).  So far three detailed Service Level Agreements (SLAs) have been
negotiated and signed.  More areas will be added to SLAs.  The SLAs, apart from forcing UCC Ltd
to operate professionally, also allow the UDSM to know the cost of ICT services and as such plan
and prepare adequate budgets for ICT services.  They also force UDSM to recognise the important
roles for ICT end-users, thus providing for end-user courses.

Provision of ICT services to a University that increasingly depends on ICT requires capacity to
respond to emergencies in terms of decision-making and expenditure.  This has been very easy
for UCC Ltd, which has ensured that services are maintained regardless of UDSM liquidity position.

Also, as a limited company,  it  has  been  very  easy  either  singly  or  in collaboration  with  UDSM
Departments to undertake R&D or develop new services for UDSM.  This has included supporting
and/or further development of students’ projects and turning them into services or products for
UDSM or for the market.

•   •   •   •   •   Services to Public Sector
In the development and provision of ICT services, UCC Ltd has focussed on e-government and e
learning.  Considerable expertise has been developed in this area.  Our expertise as well as the
fact that we work like any other private company, meeting all conditions of the Public Procurement

Act, has enabled us to win most of the knowledge intensive contracts from the Government.
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Our ability to easily form multidisciplinary teams comprising of other UDSM experts gives the UCC
Ltd advantage.  It might therefore be said thus UCC Ltd has opened up an additional avenue for
technology transfer from University to the rest of the national services and economic sectors.

•   •   •   •   •   Services to Private Sector
Being a private company, UCC Ltd talks the same language and shares the same experiences,
with the private sector.  Apart from providing services to the sector, UCC Ltd has been able to
establish partnerships and joint ventures.  Currently two junior companies have been established
with companies from Korea and Italy in specific areas for mutual benefit.

•   •   •   •   •   Sustainability Issues
The main reason for transforming UCC into a Limited liability company was to ensure that UDSM
ICT investments and services are sustainable.  So far, the experience is that UCC Ltd. has both
the organisational and technical capacity to provide adequate ICT support to UDSM.  Through
UCC Ltd. business operations, increased financial flow into the university has been realised.
Currently the biggest share of these funds is used to top up salaries for technical staff thus retaining
them for University services.

 10.   Conclusion

It must be noted that the developments mentioned above were undertaken as part of the overall
transformation  program  of  the  University  of  Dar es Salaam.  The strategy  taken to transform
the University  Computing  Centre  into  a  limited  liability  company  made  it  easier  to  achieve
the organisational culture change.  With the resulting planning, result oriented organisational culture,
UCC Ltd is in a better position to support ICT services to the university and contribute to national
development through ICT services and technology transfer.
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FROM LIBRARY SKILLS TO INFORMATION LITERACY: CONSID-
ERATIONS FOR MAKERERE UNIVERSITY LIBRARY AND FACULTY
Ruth Ester Nalumaga

Abstract

Makerere University has moved from manual based operations to automated systems and thus
entered into the complex information age.  All records, including library, are being computerized.
This is the backdrop against which the author writes. The paper brings out the evolution of the
concept of information literacy.  The concept of globalisation as the driving force of the information
society is highlighted as well as Castell’s theory of the information age.  While being information
literate may mean different things to different people, it is a competence that can no longer be
ignored by academics and intellectuals as it impinges on the aspect of lifelong learning.  Its attributes
have been discussed, including the ability to critically utilize information for daily use as well as for
democratic and civic responsibilities.

Key words: information literacy, netiquette, lifelong learning, globalisation

1.   Introduction

I was prompted to write this paper to share some of the experiences as a practicing librarian, a
former instructor in the library skills course and the library user education program and also to
voice some pertinent issues that arise out of my experience as a practicing librarian. I have always
been involved in the library user training programs which take place at the beginning of a fresh-
man/woman’s academic career, but in 2001, I was invited by the Faculty of Arts, Institute of Lan-
guages, to participate in another of their programs, the University wide communications skills
course. This course was composed of several modules including writing, reading, speaking, lis-
tening and the skill that I was teaching: library skills. This skill was introduced as a result of ob-
servations from the late Dr. Kasalina Matovu that “Students leave the University at the end of three
years and they proudly say, they have never stepped in the library”. I was told to come up with a
syllabus for library skills and in my submission, I included an introduction to the various sections of
the libraryand their services, and other informational resources that the library should offer but
does not have, online resources, accessing library resources, acknowledging intellectual property
rights in assignments and other academic projects, and finally a library guide/tour. This was all
supposed to be done in 3-4 hours. Although it was a brilliant initiative, the time allocated was not
adequate to cover all that should have been covered especially with a class of over 100 students.
I was also supposed to set an examination on this skill, which later turned out to be optional. For
those few who attempted it, results were dismal.

My mind also goes to the user education program, which the library runs annually for freshmen
and women: interest is minimal and the classes are usually too large and time allocated to short
for adequate guidance.  My conclusion was that whatever skills we are trying to impart will not
have much impact on the students or their academic outcome, if conducted in the same format
and in the same periods at the beginning of their academic careers, without clear evaluation guide-
lines, and, with optional attendance.

Another observation is the tendency for lecturers to send students to the internet without any clear
guidance on the sites and the quality of information that can be retrieved. They are usually given
one address, google.com. This may come from the impression that computers create: that library
research activities can be accomplished quickly and effectively.
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These challenges led to the idea of expanding library skills for both students and staff, based on
the concept of information literacy.  If these skills could be introduced as a university wide initiative
with a more organised syllabus and practical applications, they could change the way students
value and utilize information, and the attitude of academic staff towards the library. As librarians,
we can take the lead in this initiative by helping information seekers select and reject information
sources and use critical thinking skills to develop frameworks in which information can be under-
stood. The expectation is that this initiative would improve the use of both print and online re-
sources.

2.   Evolution of the concept

In order to understand the notion of Information Literacy, we need to contextualise the concept of
literacy. Literacy was initially defined as the ability to read and write, but this definition always
possessed a dual nature, implying an ability to read with meaning and to understand as the funda-
mental act of cognition (Gilster, 1997). Another scholar into this concept, Bawden (2001) also
asserts that it has taken over a more prosaic meaning, that of being able to make effective use of
information, gained from written material, thus the term ‘functional literacy’, originally introduced
by UNESCO to imply a purposeful skill to contribute to the public good. Bawden situates the
development of the concept of information literacy, by Zurkowski (1974), with the emergence of
educational reforms in the USA. He saw its emergence from the transformation of library services
to a more innovative private sector information provision and the associated policy issues. Zurkowski
visualized people trained in the application of information resources to their work as ‘information
literates’ since they would have learned techniques and skills for utilizing a wide range of informa-
tion tools as well as primary sources in molding information solutions to their problems. Informa-
tion literacy was thus associated with effective use of information within a working, probably com-
mercial environment, specifically for problem solving, and further extended to functions of citizen-
ship to guarantee the survival of democratic institutions (Owens, 1976).

This skill has increasingly fascinated the academic world because of its close association with
lifelong learning and it was identified as playing a fundamental role in the creation of an indepen-
dent learner and informed citizen (American Library Association Presidential Committee On Infor-
mation Literacy, 1989).  Information literacy is thus a term that is portrayed to have several mean-
ings and perspectives to different users, and is thus controversial in definition.  The International
Federation of Library Associations and Institutions, (IFLA) which is the umbrella body for librarians
has allegedly not yet come up with a definition.  Christine Bruce (1997) on the other hand, places
its origins in the influence of five other concepts emerging from the information society and they
include information technology literacy, computer literacy, library literacy, information skills and
learning to learn.  She then proceeds to present seven models/faces of what her study perceived
the term to include.  The faces include information technology for information retrieval and com-
munication, finding information, controlling information, building up a personal knowledge base in
a new area of interest, working with knowledge and personal perspectives adopted in such a way
that novel insights are gained and using information wisely for the benefit of others.  She presents
the complex reality that being information literate means different things to different people de-
pending on the context and on the individual’s beliefs about what constitutes success with infor-
mation (Hinchliffe, 2003).

Kuhlthau (1993),  however, views it as a way of  learning,  rather  than  a discrete set of skills and
Christine Bruce (1997) also placed it within the thinking-reasoning process that the students engage
in as they deal with subject matter.
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Much of the literature places it as a core educational goal which should figure as a central
component of the academic curriculum as well as for lifelong learning.  Some of these arguments
are also reflected in the American Library Association Report in which authors expressed the
following about the American society:

• The enormous impact of the information explosion on all people; in their individual lives,
businesses, and even functions as ‘American’ citizens.

• The need for all people to become information literate, which means that they are not only
able to recognize when information is needed, but they are also able to identify, locate,
evaluate, and use effectively information needed for the particular decision or issue at
hand.  The information literate person, therefore, is empowered for effective decision-making,
freedom of choice, and full participation in a democratic society.

• The nation’s economic independence and quality of life was becoming increasingly
dependent on all of its citizens becoming lifelong learners-something that would have to
start with a basic change in the way young people learn.  “To respond effectively to an ever-
changing environment,” the report concluded, “people need more than just a knowledge
base, they also need techniques for exploring it, connecting it to other knowledge bases,
and making practical use of it.  In other words, the landscape upon which we used to stand
has been transformed, and we are being forced to establish a new foundation called
information literacy” (American Library Association report, 1998).

Three themes have however, dominated research on this concept and they include; information
literacy as a process, therefore its skills must be taught in the context of the overall process, must
be integrated within the curriculum and reinforced both within and outside of the educational setting
in order to be successful, and that these skills are vital to future success (Plotnick, 2000).  Information
literacy skills have also been extended to good citizenship and the survival of democratic institutions,
which is important to all societies.  The paper will try to situate it in a changing world as outlined in
the next section.

3.   Information literacy and lifelong learning

3.1   Globalisation and the Information Society
Studies on Information literacy seem to situate it in the ongoing discourse by academics, intellectuals
and other people who are trying to conceptualise change in the World order in form of the
Globalisation process, which started in the 1960s and 70s.  Although Globalisation is a much
contested concept, it has been variously conceived as an action at a distance whereby actions of
social agents in one locale can come to have significant consequences for distant others, a time-
space compression (referring to the way in which instantaneous electronic communication erodes
the constraints of distance and time); a shrinking world (the erosion of borders and geographical
barriers) to socio-economic activity (Held, David & McGrew Anthony, 2000).   Globalisation is the
driving force of the Information society (Glastra, Hake and Schedler, 2004), and the development
of a ‘Network society’ which Castells (2000) predicted in his trilogy.  Castells argues that the
modern world is a function of three colliding forces; the rise of electronic communications networks,
various social and cultural revolutions and the economic restructuring of western economies during
the 1980s.  He portrays the network as the prime organizational form of the information age.  His
predictions of the new economy indicate that three fundamental features characterize it; it is
informational, the capacity of generating knowledge and processing/managing information
determine the productivity, and, competitiveness of all kinds of economic units.  Secondly, it is
global in that its core strategic activities have the capacity to work as a unit on a planetary scale
and it is networked.

Castells’ predictions may augur well with the advanced economies, but unfortunately most of the
struggling economies are placed in the rising ‘Fourth’ World which he portrays as socially excluded
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from the network society because of inadequate and unevenly distributed access to computers
and networks and other usage opportunities and also lack of basic skills.  The issues he points out
that bring about exclusion include functional illiteracy triggering mechanisms of unemployability,
poverty and ultimately, social exclusion in a society that increasingly relies on some minimum
capacity to decode language.  Functional illiteracy is a fundamental obstacle to integration in the
formal labour market, at whatever level, and is strongly correlated with low-wage employment and
poverty.

3.2   The need for lifelong learning
In connecting to the information network, Makerere University is trying to tap into the new economy
which envisages information as a raw material.  This economy however, through the use of
information and communications technologies, has undoubtedly and inevitably exposed us to a
complex world of information, which has become  more  difficult  to  negotiate.  As Moore (1998)
pointed out, there is undoubtedly a lifelong need to be informed and up-to-date which can be
frustrating with the wide variety of information sources available.  Effective and efficient use of
these resources will thus be influenced to some extent by skills of users, thus the ‘crave’ for
lifelong learning and ‘eternal’ or ‘professional’ studentship.  Organizations (including universities),
thus, no longer only need to react to change but should be able to anticipate these changes and
act proactively to be in the forefront of developments (White, 2002).  The spread of the information
revolution has also confirmed beliefs that the world was fast becoming a shared social and
economic space (Held, David & McGrew Anthony, 2000).

It has also been observed that 20% of professional skills become obsolete after each year of
graduation as revolutionary changes in the external environment continuously influence the training
of future workers for the world of work (White, 2000).

Information is also increasingly being stored in electronic rather than print form (Shelda, Wood &
Bandura, 2001) and some of the world’s information is being made available only by electronic
access (Cook, 1995).  It is therefore imperative that students from the very beginning of their
academic careers, adopt a critical approach to information to develop the ability to evaluate the
information they encounter for authenticity, accuracy, credibility, authority, relevance, concealed
bias and logical inconsistency (Grafstein, 2002) and this is the challenge to Makerere University.

4.   Examples of attributes of an Information literate person

Although, information literacy may hold different meanings to different users, it is inevitably one
of the skills that are vital for the information age, which we unfortunately cannot pull out of.
Researchers into this concept have already expanded it to include functions of good citizenship
and democracy, implying that several other literacies are embedded in making a person information
literate.  There are several models of information literacy, but the paper will use Doyle (1994)’s
insight into some of the attributes of an information literate person.  They include the ability to:

• recognize that accurate and complete information is the basis for intelligent decision making;
• recognize the need for information;
• formulate questions based on information needs;
• identify potential sources of information;
• develop successful search strategies;
• access sources of information including computer-based and other technologies;
• evaluate information;
• organize information for practical application;
• integrate new information into an existing body of knowledge; and,
• use information in critical thinking and problem solving.
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If we consider what it takes to arrive at these attributes to make a person fully functional in any
given environment, we find that a person will inevitably require some other related literacies, for
example proficiency in internet / digital or network literacy in order to locate, access and use
information in a networked environment, computer literacy in order to create and manipulate
documents and data via word processing, spreadsheets, databases and other software tools,
library skills or as Kuhlthau (1987) referred to,  proficiency in the inquiry process, visual literacy, in
order to understand and use images to think, learn and express themselves, media literacy in
order to access, analyse and produce information for specific outcomes, civic literacy in order to
know and actively participate and initiate change in communities and the greater society as a
foundation by which a democratic society functions, legal literacy to enable people guide themselves
through the legal process, ethics and communication skills.  Information literacy thus revolves
around several other literacies and competencies and thus should not be emphasized in isolation.

5.   Insights on how it could be done

While the library has a very important role to play, in helping users recognize accurate and com-
plete information, identifying potential sources of information, organizing and evaluating informa-
tion, it cannot operate in isolation of other competencies that are necessary to make a person fully
information literate. The shared goal of the university ought to be producing information literate
graduates and faculty. The first task for the library is therefore to sensitize faculty on the impor-
tance of information literacy skills, which are ideally transferable in any situation.

Studies indicate that building successful information literacy infrastructure begins with the cre-
ation of a foundation of strong faculty-librarian relationships in conjunction with faculty develop-
ment programs and a close cooperation. Teaching, however, appears to be engraved in the minds
of the academic faculty and classroom and experience shows that librarians are hardly regarded
as being on equal footing with classroom faculty (Owusu-Ansah, 2004), especially teaching involv-
ing awarding of credits. There appears to be conflicting perceptions and attitudes about librarians
and their teaching capabilities, and this disputed status has in some instances been found to be a
barrier to the development of collaborative teaching partnerships between academics and librar-
ians (Ivey, 2003). While essential ingredients of collaborative teaching partnerships include a shared
understood goal, mutual respect, tolerance and trust, competence for the task at hand and ongo-
ing communication, in Makerere as well, librarians have been challenged to prove their academic
status, which is a way of proving their contribution to the academic outcome.

Librarians certainly have a teaching role to perform, as they are always in close interaction with
problems that clients have in carrying out research/enquiry based tasks and a role that focuses on
information and the skills needed to access and use it.  They thus need to open communication
channels with faculty to change the ‘attitude’ and some options suggested include joining hands
with the university administration, identifying ‘hot’ initiatives/projects, for example the I@Mak project
for decentralization, to see how information literacy can be incorporated to strengthen the project
and collaboration with faculty in developing instructional websites.

Bundy (1999), proposes that librarians need to be assertive about their educational partnership
role, rather than propose themselves as support agencies with self-limiting roles focused on
information management and delivery.  Information literacy is thus an issue for librarians, but not a
‘library’ issue.  It is an educational, societal and democratic issue which should be of fundamental
concern to all those who call themselves educators.
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6.   Other considerations for the information literacy program

Within this paper, I also wish to air my personal observations with the Makerere University network,
which could perhaps be incorporated in the information literacy training.  The special emphasis is
on the issue of ethics.  If the network will influence minds and decisions, what about our conduct,
how shall we behave in our new cyber communities?  One of the rules of the highway indicates
that we ought to adhere to the same standards online as we would follow in real life, (Shea, 2004).
But in real life we do have some form of etiquette, implying “the forms required by good breeding or
prescribed by authority to be observed in social or official life or rules governing socially acceptable
behaviour” (Webster, 1996).  In this case, the society (Cyberspace) is divided into different ethnic
groups and customs, so there ought to be a set of rules for behaving properly online.  Any skill that
prepares users for the information age should also include an element of online etiquette, also
referred to as ‘netiquette’ and as Preece (2004) suggests, it is not just nice to have, it is necessary,
given that internet users come from many cultures and walks of life.  Netiquette thus refers to a set
of rules for behaving properly online, while at the same time preserving the spirit of flexibility and
good will.

It is however, not the intention of this paper to bring out all other aspects of netiquette and web
design, but I wish to comment on three observed aspects which may have implications on our
interaction online and accessibility of resources.  They include feedback functions, incomplete
information on the University websites and accessibility especially for various people with disabilities.
The first aspect, which is quite frustrating, is the feedback functionalities on the University sites,
which seldom provide feedback.  Examples include addresses such as; deanss@ss.mak.ac.ug
or inquiries@ss.mak.ac.ug, mupgs@muspgs.mak.ac.ug or dehelpme@iace.mak.ac.ug,
info@schoolofeducation.net and many others.  Although the web designers followed good design
principles with the best intentions, my personal sentiments are that these addresses if left as the
only contacts on the websites are designed to ‘hold back’ the feedback, especially as we are still
adapting to the internet as a communication tool.  The Dean or Director, if placed as contact
person for the faculty or institute may never have time to read and respond to all mail that goes to
their boxes.  If an inquiry is not for the dean’s attention, will they feel obliged or personally responsible
to get involved in a time consuming activity of redirecting it to the person/people concerned?  In
case it is the secretary opening the mail for the Dean, will they too have time to direct the mail to
the right recipient?

However, notwithstanding, there is also an element of poor work methods - the culture of non-
response may still be with us.  Old methods of getting information, ‘the physical contact’, are still
functioning even with the presence of the University network, which is very detrimental to the
principles of networking.  A real possibility around this problem is to get permanent electronic
reference staff for all faculty/schools or institute communication, or alternatively redesign the site
to include a listing of faculty members and staff with their disciplines and responsibilities, so that
inquirers access the right inboxes, instead of agonizing over non-responses.

The second element impinging on design is hosting pages that are still ‘under construction’ with
very incomplete vital information. Web pages will always be under construction anyway, but it is
good netiquette to host only what is complete for the audience, however, the paper will not cite
specific examples.

The third concern for web design, which the University has not yet effectively addressed, is the
consideration for accessibility for people with disabilities. Accessibility of websites is important
because of the estimated 10 – 20% of the world’s population suffering from some form of disability,
including visual, aural, dexterity and memory problems, which affect the way they use the web.
For example someone who cannot see might be able to “read” the text on a web page using a text-
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to-speech reader, but will not be able to understand information that is presented as a graphic. In
such cases, considerations of using text equivalent (alternate text) for all non text content would
be very helpful, which currently is not the case on most of the University pages. Others include
using color to make sure there is sufficient contrast between the text and background (INASP
training materials, 2003). There is a legal obligation for the University and the country at large to
make sure that no person with a disability is discriminated against, even with online access.

Accessibility should be viewed as important even to people with no disabilities, for example in
cases where there is low bandwidth, it is easier to download text than images and when the
display is small, as the case for mobile phones.  The best works on accessibility have been done
by the World Wide Web consortium’s accessibility initiative (WAI) at address; http://www.w3.org/
WAI.

7.   Conclusion

In conclusion, the paper has highlighted the need to expand traditional library skills into a full fledged
program of information literacy that has the capacity to transform students/users into lifelong
learners with the ability to evaluate information they encounter for authenticity, accuracy, credibility,
authority, relevance and bias.   We are living in an information society in which information is a raw
material for production and new information and communications technologies have exposed
users to a vast array of information, thus the need for skills to manoeuvre through the sea of
knowledge continuously.  Information literacy is also associated with other competencies, like
digital, computer, network, media, legal, civic and communication skills so they ought to be
emphasized as a collaborative engagement with the faculty.  However, librarians have not always
been considered at par with the teaching faculty so for the program to take-off, the initial perceptions
about the ‘teaching/academic librarian’ ought to be addressed.  Other considerations include ethics
of the network and web design to ensure accessibility to all including users with disabilities.  Libraries,
as traditionally custodians and organizers of information have a leading role to play in the information
literacy campaign.
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THE ROLE OF UNIVERSITIES IN CREATING ICT AWARENESS,
LITERACY AND EXPERTISE: EXPERIENCES FROM TANZANIAN
PUBLIC UNIVERSITIES
Lwoga E. T, Sife A.S, Busagala, L.S.P and Chilimo W.

Abstract

This paper discusses, analyses and gives a way forward on the creation of ICT awareness, lit-
eracy and expertise through public universities in Tanzania. Relevant literature and websites were
reviewed and interviews with key persons were conducted to establish the current situation as well
as potential in Tanzanian universities. The study limited to practical experiences of two public
universities in Tanzania found the two to be actively addressing the challenge in various ways;
formulation of policies and strategic plans, collaboration with institutions, agents and governments
from developed countries, ICT based curricula, establishment of ICT infrastructure, ICT units, e-
learning environment, ICT short courses, computer science degree programmes, organization of
workshops, seminars and public lectures, use of media such as television, radio, newsletters and
websites. The paper, based on this study, recommends that universities should review the meth-
ods used to enrich their communities with ICT awareness, literacy and expertise in order to bridge
the digital divide gap.

Keywords: ICT awareness, ICT literacy, ICT expertise, public universities, Tanzania

1.   Introduction

The rapid developments in Information and Communication Technologies (ICT) have a profound
impact across all sectors of human live. Broadly defined, ICT covers any product that stores,
retrieves, manipulates, transmits or receives information electronically in a digital form. It includes
computers, the rapidly changing communication technologies (radio, television, mobile telephone,
and internet), networking and data processing capabilities, and the software for using the
technologies [18]. ICT is a general–purpose technology that has wide applicability in various sectors.
It has strong spread effects and extensive linkages with the rest of the economy by imbuing greater
information and development content in products and processes [7]. ICT provides new and faster
ways of delivering and accessing information that can improve productivity and earning opportunities,
provide effective ways for communication, create new jobs and bring about improvement in the
delivery of education, health and other social services.

Despite the vast, new and unprecedented opportunities offered by ICT for human development,
there are inequalities across different social and economic groups in reaping such opportunities.
It has been revealed that differences in the ability of countries, regions, sectors and socio-economic

groups to access and use ICT often follows and reinforces existing inequality and poverty patterns.

The disadvantaged socio-economic groups of the society are also the ones with the lowest access
to ICT [10]. In general, the benefits of ICT are unevenly spread between and within countries
resulting into what is termed as the “digital divide”. Basically, digital divide refers to the gap between
those who have access to and control of technology and these who do not. In the process of
soliciting efforts to bridge the digital divide, actions from development agencies, stakeholders and
the governments are needed. Universities are the type of such institutions that can play a big role
in developing and utilizing ICT as well as bridging digital divide by creating ICT awareness, literacy
and expertise. In most cases, one of these activities leads to achieving another. For example, in
the course of achieving ICT expertise, one is exposed to the available facilities and their usage
increasing awareness and literacy.
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2.   ICT awareness

ICT awareness involves knowing about the existence and importance of the ICT tools and their
application. Potential ICT users should be enriched with a number of ICT awareness programmes
in order to increase the usage of ICT facilities. This can be achieved through promotional
programmes which include electronic media resources such as radio, TV and website; print media
such as newspapers, magazines, newsletters and notice boards and organization of workshops,
seminars, conferences and public lectures. ICT awareness can also be created through the
inclusion of ICT courses into students’ curricula [9].

3.   ICT and information literacy: The concept

The term computer literacy has long been used as a description of people’s skills and predisposition
to the use of computers and information technologies [2]. Computer literacy is defined as “an
understanding of computer characteristics, capabilities and applications, as well as an ability to
implement this knowledge in the skilful and productive use of computer applications suitable to the
individual roles in society” [19].  ICT literacy has emerged as a result of the recent technological
advances, which have led to multiple convergences of content, computing, telecommunication
and broadcasting.  The use of a range of communication tools such as e-mail, video-conferencing
and the World Wide Web (WWW) for locating information, and the subsequent dissemination of
information are considered to be components of ICT literacy. Therefore, ICT literacy is defined as
the use of digital technology, communications tools, and/or networks to access, manage, integrate,
evaluate, and create information in order to function in a knowledge society [2]. Thus, it is the set
of skills and understanding required by people to enable meaningful use of ICT appropriate to their
needs.

The concept of information literacy first appeared in the literature during the 1970s. Its roots emanate
from the emergence of the information society that is characterized by rapid growth in the available
information and accompanying changes in technology used to generate, disseminate access and
manage that information. These developments have thus created challenges such as the complexity
in finding, selecting and using information. Information users/seekers encounter diverse and
abundant information choices in their various endeavours. An individual possesses skills that would
allow them to evaluate, understand and use information intelligently and ethically [5]. Information
literacy is therefore a transformational process in which the learner finds, evaluates uses and
creates information in many forms for personal, social or global purposes [11].

In this information age, information literacy is increasingly being equated to ICT literacy [17].  Although
ICT literacy includes skills outside the concept of information literacy, such as word processing,
there is some remarkable overlap [26]. Thus, there is a narrow boundary between the two concepts
implying that they should be treated together. Both ICT and information literacy are important not
only to students and staff in universities but to general citizens to enable them to undertake life
long learning and participate effectively in the information society.

4.   Need for ICT literacy

In developing countries, ICT is now becoming a valuable vehicle for supporting lifelong learning
and other socio-economic activities, though its use demands appropriate ICT skills, which are still
very low. One major way of imparting ICT skills is through ICT based curricula not only in tertiary
education but also in other levels of education. Through students’ ICT curricula, skills can be
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imparted to students in the following areas: ability to independently operate personal computer
systems; ability to use software for preparing and presenting work; ability to use the internet
effectively and efficiently; and ability to access and use information from the WWW [2].

A survey done in Kenya shows that most of the academics in universities have low ICT skills
because most of them were trained in the absence of ICT environment [25]. A similar situation
applies to many universities in developing countries, Tanzania included. This calls for ICT training
for staff, structured through grouped short courses in order not to interfere with their daily activities.

5.   Need for Information Literacy

Lack of information searching skills is the main hindrance to the utilisation of available facilities to
retrieve electronic information [1]. Information users spend long time searching for literature with
limited relevant results if there is absence of information skills. Information literacy skills should be
conveyed by a clear curriculum, either via separate module(s) or clearly identified and assessed
elements within a core subject curriculum [24]. In some African universities however, meaningful
programmes have started to emerge for example, a successful information literacy program for
science undergraduate at the University of Botswana that has been integrated in the mainstream
curriculum [27]. There is also encouraging information regarding information literacy in selected
universities in Kenya [12].

6.   ICT expertise

ICT expertise provides skills that support the design, development, implementation, installation,
user training and maintenance of sophisticated computer technology, communication networks,
information services and applications. ICT expertise is achieved through intensive long-term train-
ing in relevant areas at diploma, undergraduate or postgraduate level. Due to the rapid technologi-
cal changes in ICT, short courses can also be used to impart and update ICT experts’ knowledge.
However, the ICT experts are very few as compared to their demand in developing countries.
Besides having inadequate experts, developing countries are compelled to develop capabilities to
adapt, maintain, customize, and reconfigure existing ICT solutions to their specific requirements.
Universities have to promote the ICT expertise to develop software and hardware to support the
local needs. This will minimise resources used for importing ICT tools. Software development will
also play a big role in economic development. Lessons from India, China, Malaysia, and Singapore
indicate that putting emphasis on building human capital in ICT has a great impact in supporting
the ICT industry which has played a significantly big role in economic development as well as in
bridging the digital divide [16]1

7.   Methodology

A review of websites for the University of Dar es Salaam (UDSM) and Sokoine University of Agri-
culture (SUA) was conducted in May, 2004 with the aim of getting information on how ICT aware-
ness, literacy and expertise is tackled. In addition, ICT policy and strategic plans and other rel-
evant documents were reviewed. Interviews were conducted in both universities in order to get
clarification on the issues raised on the websites and documents reviewed. Furthermore, the
experience of the authors as staff at SUA and as postgraduate students at UDSM at different times
between the year 2000 and 2004, has helped in analyzing the ICT situation in both institutions.

1 Human development went together with the other factors that support the development process. These include  policy change,
investment in infrastructure etc
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8.   Some experiences from two Tanzania public universities

The University of Dar es Salaam (UDSM) and the Sokoine University of Agriculture (SUA) are the
two major universities in the country. They are the ones, which are relatively developed in terms of
ICT infrastructure as well as in creating ICT awareness, literacy and expertise.

8.1   University of Dar es Salaam (UDSM)
The UDSM, founded in 1961, is the largest public university in Tanzania. UDSM has three campuses:
the Main Campus, Muhimbili University College of Health Sciences (MUCHS) and University College
of Land and Architectural Sciences (UCLAS). It has recently acquired the new Institute of Journalism
and Mass communication (IJMC) and established the Faculty of Aquatic Science and Technology
which are also located outside the Main Campus. In terms of ICT awareness, literacy and expertise,
UDSM has slowly but significantly been enriching the university campuses and the community at
large with a number of activities: establishment of University Computing Centre (UCC); ICT
infrastructure; e-learning environment; inclusion of ICT courses in some degree programmes;
ICT short courses and computer science degree programmes; electronic media resources such
as radio, website; print media such as newspapers, newsletters, posters,  magazines,  staff
circulars  and notice  boards  and  organization  of  workshops,  seminars,
conferences and public lectures.

8.1.1   ICT infrastructure
It is obvious that ICT infrastructure has to be put in place before ICT awareness, literacy and
expertise is created. ICT infrastructure encompasses computers, computer laboratories, com-
puter networks, and other important accessories. Through Technology Enhanced Independent
Learning (TEIL) project, the UDSM has managed to complete the computer networks in almost all
faculties, institutes, administrative building through fibre optic cabling and also between main cam-
pus, MUCHS and UCLAS through 11Mbps wireless connection. It has also established computer
laboratories which are called Public Access Rooms (PARs) in almost all faculties, administrative
buildings and students’ halls [22]. A total of 300 computers have been installed into PARs, 300
computers have been bought and loaned to staff at a reduced rate and video conferencing facili-
ties are now being installed at the University. To enhance the process of teaching and learning, a
course management software blackboard has been purchased and installed. In general, these
facilities have enabled lecturers to teach more students in different classrooms at the same time
[13].

UDSM approved an ICT policy Plan and an ICT Master Plan in 1995 with assistance from Delft
(Netherlands) University of Technology. The University Computing Center (UCC) was established
and given the role to supervise and offer lectures in all computer related courses, to be involved in
research in ICT and to provide computing services and consultancy in ICT to the campuses and
the rest of the country. In 2000, UCC was transformed into a limited liability status such that it now
concentrates on offering ICT services to the society.

8.1.2   ICT awareness and literacy
In the creation of ICT awareness and literacy, UCC organizes computer training for the University
community and the rest of the society. It conducts short courses and certificate in ICT through its
five centers located in Dar es Salaam, Dodoma, Mwanza and Arusha. In addition, Instructional
Technology Resource Unit (ITRU) has also developed a Trainer of Trainers course website for
encouraging and equipping the academicians as well as students with the basic skills of designing
and conducting online course at the UDSM. Currently, the African Virtual University (AVU) and
Faculty of Commerce and Management conduct online degree programs where students and
teachers have to get e-learning skills in order to interact in online environment. Other units within
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the university that conduct ICT user training at a nominal fee include Center for Continuing Educa-
tion (CCE), Bureau of Industrial Cooperation (BICCO) and University Library ICT Training Unit [13].
As previously noted, inclusion of ICT courses into the curriculum is one effective way of creating
ICT awareness and literacy. UDSM has already integrated computer courses into the curricula of
all degree programmes in the faculties of Law, Commerce, Education and Engineering in re-
sponse to computer literacy demands.

Apart from a number of workshops, seminars, public lectures and conferences that are con-
ducted to publicize the existence of ICT and deliver ICT competencies, UDSM uses a number of
media to make ICT awareness. They include Mlimani newsletter, UDSM website, posters, staff
circulars, notice boards etc. The recent establishment of Mlimani FM Radio is expected to make a
big contribution as far as ICT awareness is concerned.

8.1.3   ICT Expertise
The UDSM plays a major role in creating ICT expertise in the country through its various computer
science degree programs (both bachelor and masters degrees) provided by the Faculty of Science,
Prospective College of Engineering Technology (PCET), Faculty of Commerce and Management
and African Virtual University (AVU). In addition, UCC promotes ICT expertise by providing long
courses (i.e. a diploma in computer science) as well as ICT services and consultancies to the
UDSM campuses and to the community at large which include web designing, web hosting, software
development, computer networking and internet services.

8.2   Sokoine University of Agriculture (SUA)
Sokoine University of Agriculture (SUA) is the second largest university in the country and one of
the universities in Africa dealing with the disciplines of Agriculture and related fields. SUA was
established in July 1984 from the former Faculty of Agriculture, Forestry, and Veterinary Science of
the University of Dar es Salaam. As far as ICT is concerned, SUA has made some advances in the
application and creation of ICT awareness, literacy and expertise by establishing ICT infrastructure
and policies, a computer centre, ICT short courses, inclusion of ICT course to all degree
programmes and the use of media. In that way the university has slowly but significantly made ICT
as the central tool for its operations.

8.2.1   ICT Infrastructure and policies
 In 1993, SUA established the Computer Centre (CC), which is responsible for teaching, research,
consultancy and managing all matters related to ICT in the university. In 2002, the Computer
Centre established the ICT policy in order to guide the university in appropriate identification,
promotion and utilization of ICT. It has also conducted various activities in order to strengthen and
promote the ICT utilization, which include: installation of Local Area Network (LAN) with a server
that facilitates connections within LAN and the outside world; establishment of two computer
laboratories, one at the main campus and another at the Solomon Mahlangu Campus (SMC);
internet connection via the Tanzania Telecommunication Corporation Limited (TTCL) [21].

8.2.2   ICT awareness and literacy
Computer applications training started to feature in SUA’s curricula in 1998. By 2001, computer
application courses were already included in all degree programs [21]. Besides, the Computer
Centre offers ICT short courses to the community at a low cost though on an irregular basis.
Although the SUA Corporate Strategic Plan states that training of SUA staff must be done at least
once per year in order to upgrade their knowledge and skills in computer applications, it is unfortunate
that this has not been done due to number of reasons including the inadequate ICT staff and
facilities at the Computer Centre.
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A number of electronic media are also used to promote ICT usage at SUA, which includes SUA
website, mailing lists (allsuasa@suanet.ac.tz ), Television (SUATV) and print media (i.e. newslet-
ters, posters, notice boards). Through SUATV, the Institute of Continuing Education (ICE) broad-
casts informative programs that include the ICT awareness programme which is called “Elimu na
Taaluma” or “Education and Academy” to the Morogoro municipality in Tanzania. However, the
effect of these ICT awareness programs has been insignificant due to its small coverage and few
ICT awareness programs as well as poor management, less recognition of ICT programmes and
inadequate staff to manage and prepare useful ICT awareness programs. In addition, workshops,
seminars, exhibitions and public lectures are also used to promote the usage of ICT at SUA.

8.2.3   Information Literacy
The Sokoine National  Agricultural Library (SNAL), which  is  also the  university library  for SUA
has an important contribution in the creation of ICT awareness and literacy by providing information
literacy programs. Between 2000 and 2001, SNAL used to teach information literacy as a sub-
topic in communication skills course to all undergraduates students. However, Dulle and Lwehabura
(2004) report that teaching of information literacy topics has almost stopped though unofficially
due to problems with timetabling; student strikes that interrupted the university academic calendar;
shift from term system to semester system which could not accommodate the information literacy
subject and disapproval of integrating information literacy programs into the curriculum by the
university strategic plan committee. In addition, SNAL conducts information literacy programs
through SUA website (http://snalwww.suanet.ac.tz) where information literacy tutorials are available
[20]. Other information literacy programs at SNAL includes: conducting library tours and orientation
to newly admitted students and any newcomer with a given request and seminars to staff and
students. However, some of these programs have been observed to be insignificant due to a
number of reasons such as bad timing, large number of students for a single group being oriented,
insufficient time spent for the whole exercise.

8.3   Challenges on ICT awareness, literacy and expertise in Tanzanian public
        universities
Tanzanian universities are facing a number of challenges in their struggle to achieve their ICT
related visions. Most of these challenges are characteristic to developing countries and they include
over-dependency on donor support, low bandwidth, inadequate ICT facilities, underutilization of
the few available ICT facilities, inadequate ICT training and failure to retain ICT manpower.

8.3.1   Over-dependency on donor support
There is no local manufacturer of ICT equipment in Tanzania and most of the dealers or agents
import these products. In addition, the usage of open-source software which relieves the funds
constraints is still low in most African countries. Overall, Tanzania has a small emerging skilled
capacity to support the ICT industry in terms of developing, selling or supporting hardware and
software [23]. Most of the ICT tools are expensive and internet service fees are also too high for
most public Tanzania universities because the government provides inadequate funds to public
universities which lead them to rely heavily on donor support to acquire computers. For example,
most of the computers at SUA and the UDSM are acquired through governmental and non-govern-
mental donor funding agencies based in Scandinavia, Netherlands, Belgium, Japan, United States
and Britain. This situation puts the ICT awareness, literacy and expertise in question as they
cannot be conducted well if there are no funds.

8.3.2   Low bandwidth
Low bandwidth discourages most ICT users in the universities to acquire ICT skills. The recent
meeting between SUA and ASARECA staff revealed that most users at SUA complain of spending
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a lot of time only to download one document (for example e-journals), that is why they do not see
a need to acquire ICT skills and use ICT tools. SUA’s bandwidth is as low as 256 kbps and UDSM
has 1 mbps international link to the internet [22].

8.3.3   Inadequate ICT experts
High learning institutes in Tanzania face a number of hindrances when they seek to build up ICT
expertise. Trainers with the necessary skills in Tanzania are often in short supply because there
are few computer graduates and the supply of ICT graduates is still low in the country [23]. Such
as, the number of annual graduates per million habitants is about 5 percent in Tanzania, where
degree graduates in ICT per year (2001/2002) were 25 while Diploma graduates in ICT per year
(2001/2002) were 50-150 [8].

8.3.4   Inadequate ICT training
ICT skills of teaching staff, researchers and postgraduate students at SUA and UDSM are still low
(Busagala, 2001). For example, despite all the ICT investment undertaken at UDSM, the use of
ICT is yet to be fully internalized and electronic information fully utilized to justify continued
investments [14]. The evidence of limited information searching skills is presented by 72.5% of the
academicians, researchers and graduate students of both SUA and UDSM who acknowledged
that they did not know how to formulate information queries, only 27.5 knew phrase and possibly
Boolean query formulation [3].

8.3.5   Failure to retain ICT manpower
Tanzania universities are unable to recruit and retain ICT experts because they are always attracted
to the high remunerations (greener pastures) offered by private companies. For example,
observations reveal that between 2001 and 2004, about five ICT staff left SUA to work in private
companies. Recently, in response to staff retention, SUA Computer Centre proposed to the higher
university authority to increase remuneration package to all ICT staff at SUA but the higher authority
rejected the idea.

8.3.6   Inadequate ICT facilities
ICT facilities purchased by public universities do not suit the increasing demand of the institutions.
For example, at SUA, the number of computers is too small as compared to the total population of
student and academic staff which is over 2500 and 250, respectively. Thus, the demand for
computers is so great that today University computing centres at SUA, UDSM and Mzumbe cannot
meet the demand of their students and staff [15].

8.3.7   Underutilization of ICT facilities
Most of ICT tools are underutilized due to the low level of ICT literacy within the university
communities. [15]  observes that at one university surveyed in Tanzania almost every academic
and administrative staff had access to a computer, but most of the staff used them only for simple
basic functions due to lack of adequate computer skills. The majority of older professors were not
accustomed to searching for literature in their specialty subjects or to publishing their research
activities on the internet.

8.3.8   Lack of local contents
Lack of content relevant to satisfy the needs of local communities in developing countries is now
one of the main criticisms levelled against ICT awareness, literacy and expertise. Without local
content it is unlikely, if not impossible, that the benefits of ICTs will be realized. For example, in a
recent study conducted to find out if African governments are contributing to bridge the content
divide through their websites, only 10% of the websites had information resources relevant to their
citizens [5]. As higher learning institutions, universities are then challenged to take a leading role in
advocating the development of local content that suits the local communities’ needs.
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8.3.9   Language and cultural pertinence
Many of the new ICTs rely on a capability to understand English while most of Africans are more
comfortable speaking their own local languages such as most Tanzanians are more comfortable
in speaking Swahili. The poor need to have access to information in their own language, and
presented in a format that they can easily understand, culturally appropriate and that does not
threaten the existence of indigenous knowledge. Since they are more involved in research,
universities are then challenged to take the advantage of open source software to develop packages
which are in local languages. Such as, other universities should take the example of the UDSM
initiative of developing the Swahili Language Interface of Linux software.

9.   Conclusion

This paper concludes that Tanzania universities contribute to some extent in creating ICT awareness,
literacy and expertise in their institutions and to the community at large. Creation of ICT awareness,
literacy and expertise in the universities has improved a variety of domains including teaching and
learning, research, consultancy, extension and other universities administration and management
activities. Similarly, the effects of ICT awareness, literacy and expertise are being felt by the
surrounding communities and the whole country. Despite the fact that universities in developing
countries face a number of problems in their struggle to create ICT awareness, literacy and expertise,
there are a number of lessons from the two universities. They include formulation of policies and
strategic plans, collaboration with institutions, agents and governments from developed countries
hence availability of funds and technical advice, ICT based curricula, establishment of ICT
infrastructure, e-learning environment, ICT short courses, computer science degree programmes
and ICT units, use of electronic media resources such as TV, radio, website, mailing list; print
media such as newspapers, newsletters, posters, magazines, staff circulars and notice boards;
organization of workshops, seminars, public lectures, exhibitions.

A number of recommendations were made, which are expected to help the universities to enrich
their communities with ICT awareness, literacy and expertise in order to bridge the digital divide
gap in their campuses as well as to the community at large. Those recommendations are as
follows:

•     Information literacy should be increased or introduced through university curriculum;

•     Involving the governments and other stakeholders in the private sector regarding
                   issues  related to ICT including creation, literacy and expertise;

•     Foster the growth of ICT expertise by conducting research and introduction of computer
      science degree courses to the universities which do not offer such degree course but
      already have ICT infrastructures;

•     Retain staff by increasing salaries and remuneration packages, by involving them in
        planning and procurement of ICT equipments  and by conducting both ICT’s short an-

                   d long courses;

•     Mobilize the usage of free and open source software and Open Course Ware (OCW);

•     Expand access and training in ICT to reach the community through telecasters; and

•     Commercialise computer centres like that of the University Computing Centre of
                   UDSM in order to increase revenues and remuneration packages for ICT staff reten-
                   tion and to foster ICT expertise growth
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7.3   Implementation process
Limited skills and facilities for in-house systems analysis and software development have led to
higher implementation costs and longer training cycles for both user and managers. This is one
area where the inter-university collaboration on standards and benchmarks would further support
optimization and development of limited skills to sustainable support regional/inter-university IS
applications. Inter-organisational sharing of scarce resources is gaining ground in commercial
enterprises. Universities in Europe have successfully developed consortiums for development
and maintenance of administrative IS. African universities should explore the strategies for an
African consortium to optimize resources.

Observations of implementation constraints:

• In two of the case study universities, there is an operational ARIS limited to generating the
nominal role and no student interaction in executing student data
managementfunctions.Students are not aware these systems exist.

• Lack of a coordinated implementation strategy has led to redundant/premature projects that
have preceded the dependencies. A case to illustrate this is Smart card project which preceded
a central ARIS database for authentication.

7.4   Training
Emphasis has been put on infrastructure at the cost of services. Training of the IRM units in the
universities would support this conclusion. Orientation IS training does not exist and it is not catered
for in most IRM units. This includes training for application operators and users.

7.5   Sustainability
Most universities in Africa have been reluctant to charge student fee towards the sustainability of
ICT services. It is regarded as a political issue. It is inevitable as the donor funding recedes, that
this will become mandatory. A few shining examples include one where a 2% institutionalised fee
from every unit is charged for bandwidth costs and maintenance of backbone resources. This
plan to introduce a student fee as a required level of universal access to ICT is realized.

8.   Conclusion

African universities still remain with a challenge to reflect substantial donor investment for ICT
projects into high performance gains for operations that support both academics and administra-
tion. This challenge will be resolved through careful scrutiny and reengineering of the implementa-
tion process.

The approach to support service based IS implementation proposes a solution that will mitigate
the socio-economic constraints that have led to the negligible efficiency gains in the deployment of
automated IS.

The hypothesis for this research is yet to be proved or disproved and hence findings from this
research are not yet concluded. The interim research lesson exhibited through case study re-
search still provides African universities with strategies for improving their current IS implementa-
tion and implicit performance gains in supporting both academics and administration.
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ICT HUMAN DEVELOPMENT IN AN AFRICAN UNIVERSITY - THE
CONCEPTION AND IMPLEMENTATION OF THE UNIVERSITY OF
BOTSWANA SKILLS-BASED ICT EDUCATION AND TRAINING
PROGRAMME
Sunday O Ojo

Abstract

This paper reports on the experience at the University of Botswana in the conception and imple-
mentation of an ICT human development programme. The programme goal is to equip students
with necessary ICT knowledge and skills to enhance their capacity for e-learning adoption readi-
ness for the digital world of work in future. The national and institutional context and needs for the
programme are presented. The operational, contextual and strategic challenges being grappled
with and how they are being addressed, are discussed.  Various lessons learnt are presented. The
paper stresses the indispensable role of the universities in ICT human development. It advocates
the need to adopt an inclusive and holistic approach in playing this role.

Keywords: computing and information skills, digital divide; ICT human development; operational,
contextual and strategic challenges

1.   Introduction

In this information age, the significant role of Information and Communications Technology (ICT) in
positive social transformation and economic development cannot be over-emphasized. However,
in developing countries, there are operational, contextual and strategic challenges which impact
on a society’s ability to effectively utilize ICT for this purpose. Appropriate ICT human capacity
building is central to overcoming these challenges [5].

Within the context of the United States of America (USA), Bailey [1] posits a link between the
economic future and quality of life on one hand, and the ability of an individual to cross the digital
divide on the other. According to her, as at the year 2000, it is estimated that 60% of all jobs in the
United States will require skills with ICT, and 75% of all transactions between individuals and the
government will take place electronically. The difference in pay for skilled and unskilled workers
will continue to widen as companies compete for employees who can use new technologies, she
opined.  In developing economies, Botswana inclusive, the trend is in this same direction. It is now
common to encounter in advertisement for positions, phrases such as “basic skills in computing
is essential”; “working knowledge of … software package is a requirement”, etc. Bridging the
digital divide and transforming it into a digital dividend is one of the challenges that Africa is facing
as we are entering the new millennium [6]

Generally, nations worldwide do recognize the key roles of the tertiary educational institutions in
human capacity development. And so, each nation demands an appropriate response from their
institutions to the challenges. Emphasizing this point, Bailey [1] sees tertiary institutions as having
an important role to play in this regard. According to her, “Technology is the new economic divider,
and colleges and universities owe it to their students to provide them with the best skills at the
most reasonable price, equal access to quality equipment and hands-on learning. In other words,
educational institutions must be proactive in developing campus-wide technology programs that
eliminate “have” and “have not” factors for students.”
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Traditionally, the focus of ICT education and training in tertiary institutions is on ICT professional
human development. The end-user computing paradigm shift has brought into focus additional
emphasis on ICT human development. That is, in addition to ICT professional human develop-
ment, there is the demand for ICT-user professional human development. There is also a demand
for ICT-aware societal development. ICT-user professional human development deals with equip-
ping other (non-ICT) professionals, such as teachers, accountants, scientists, etc., with neces-
sary ICT knowledge and skills that enhances their capacity to function productively in a digital
world.  ICT-aware societal development deals with making society at large to be aware of the
power, limitations, promises, and implications of ICT adoption in society [5]. It also has to do with
empowering the society at large to beneficially interact with ICT in their daily life endeavour. Such
inclusive holistic approach to ICT-human capacity development is necessary for minimizing digital
divide while maximizing digital inclusion in a country.

According to [4], the “digital divide” is real and growing, and has profound implications. This divide
is not just about access to computers or telephones; it is a deeper and more profound divide that
reflects and reinforces more fundamental economic and social divides between and within coun-
tries. Bridging the digital divide is not simply about giving people access to tools. It is about creat-
ing policy and regulatory environments, institutional frameworks, and human capacities that foster
information flows, innovation, and effective use of the world’s knowledge resources. The context
of such use includes sustainable development, health, agriculture, medicine, education, trade,
economic development, and effective governance.

At the University of Botswana (UB) there is increasing dependence on ICTs for academic information
sourcing and dissemination. It has long been recognized that both students and staff of the institution
need to have ICT skills to effectively utilize the technologies which are readily available in the
university. Meeting such needs has the potential to enhance students learning effectiveness and
productivity. The UB has developed programmes that would equip graduates of other (non-ICT)
disciplines with appropriate level of ICT knowledge and skills for beneficial exploitation of e-learning
and ICT use in their future work life. There is also the programme to equip the university workforce
with ICT knowledge and skills necessary to exploit the potential of ICT for a productive work life.
This is in addition to academic programmes designed for education and training of ICT
professionals.  The academic programmes for ICT professional human development include a
BSc Computer Science, a Bachelor of Information systems programme and an MSc in Computer
Science and Computer Information Systems programme.  The university also has a programme
of ICT skills capacity development for its workforce which is being handled by the IT Services
department of the university. The focus of this paper is on the skills-based ICT programme for
students of non-ICT academic programmes, aimed at ICT-user capacity building.

This paper reports on the experience at the University of Botswana in the conception and
implementation of its programme of equipping students with necessary ICT knowledge and skills.
The goal is to enhance their capacity for e-learning adoption as well as for their readiness for the
digital world of work in future. The operational, contextual and strategic challenges and how these
challenges are being addressed, are discussed.  Various lessons learnt are presented.

2.   The Context and Needs

2.1   The National Context and Needs
Over the years, there has been a huge investment in the ICTs in Botswana. In the government
sector alone, the National Development Programme 8 projected investment in this area is be-
tween 230-300 million pula. According to World Bank 2000 Report, in 1998 Botswana ranked third
in Africa after Mauritius and South Africa as the country with the most personal computers per one
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thousand people.  As Botswana slowly moves into heavy dependence on ICTs, it cannot be spared
from pressures brought about by the continuing development in the area of ICTs.  Also, with Botswana
having one of the fastest growing economies in the world, at a GDP growing at around 8% per
annum for some years, this relative economic wealth has triggered desires to modernise the
socio-economic infrastructure in the country, with ICTs as facilitating tools. Further, the Botswana’s
Vision 2016 [3] recognises ICT as an enabler and a catalyst to the social development and eco-
nomic growth of the country. Appropriate levels of human capacity development are indispensable
to turning this vision into a reality. Therefore, in addition to producing ICT professionals, there is a
need for a calibre of human resources, who are professionals in other areas, with appropriate
level of competencies in the use of the technologies. The goal is to enhance their productivity in
their different areas of professional callings.

As far back as 1994, the revised national policy on Education [2] established the need for com-
puter literacy at the secondary school level throughout the country. In pursuit of this, the computer
in school programme was embarked on. A computer awareness programme was introduced in
junior secondary schools and computer studies in senior secondary schools.  The junior second-
ary school computer awareness programme is not examinable. Senior secondary schools cur-
rently offering computer studies adopt the Cambridge Syllabus.   Due to lack of adequate human
resources capacity in particular, not all schools offer computer awareness/computer studies to
the students.

Botswana’s economy needs graduates in various disciplines with computing and information skills,
which are currently in short supply in the country. As a result, over the years, the Botswana gov-
ernment has been sponsoring its workforce on computer and information skills acquisition
programmes. In recent times a number of departments from the university have assisted the
government in this regard. Also, government looks up to the University to equip the students with
necessary ICT knowledge and skills in preparation for future work life in an information age.

2.2   Institutional Context and Needs
There is a worldwide agreement among the various stakeholders of educational institutions that
students need to be “computer literate”.  The stakeholders of the University of Botswana (UB) are
not exceptions. The UB National Development Programme (NDP) 8 envisaged the introduction of
computer literacy programme for all students during the plan period. Prior to this, the Faculty of
Science had been running a computer literacy course for all BSc Year 1 students. During the NDP
8, all other Faculties in the University introduced computer literacy courses for their students too.
Each faculty (except the Science faculty) employed its own Computer Awareness lecturer and
provided computer laboratory facilities for running the course. The Computer Science department
took care of running the course for the Faculty of Science. The computer literacy courses intro-
duced by each Faculty varied widely in content, delivery, assessment, and quality. The obvious
implication of this was that students from the same university had varied levels of computer lit-
eracy and consequently preparedness, to face the challenges of being productive role players in
the information age to which they all belong. Further, it is only one faculty that included information
skills as part of its computer literacy programme for the students. This situation created a class
community of UB graduates with some being more computer literate than others. This was a
recipe for digital divide which needed to be corrected.

In addition to the full-time students the university caters for distance education and other part-time
students through its Centre for Continuing Education outfit. This category of students received
their tuition through various non-traditional modes and is serviced at centres located at various
locations in the country. There is a computer awareness course for the students too. Given the
inability of the university to provide laboratory facilities in majority of the locations where these
students are serviced, the course offering is mostly theoretical with little or no hands-on laboratory
exercises.
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In the university, there is increasing dependence on the ICTs for academic and administrative
information sourcing and dissemination. The adoption of the e-learning technology and the en-
couragement to integrate ICT into the teaching and learning process increased the need for stu-
dents in the university to have computing and information skills. So also do the students have to
receive some of the university services through ICT mediation. The University was therefore faced
with the challenge of producing graduates in all non-computing disciplines, with requisite comput-
ing and information skills and competencies that will enable them to be productive role players in
the digital world of work.

3.   The Conception of the Skills-Based ICT Programme

3.1   The Programme Concept
As part of the semesterisation programme which took off in August 2002, the concept of General
Education Courses (GEC) was introduced. Among the seven areas of GEC is Area 2, which deals
with “Computing and Information Skills” (CIS). This was aimed at improving on and consolidating,
the earlier efforts in the various faculties. This was envisaged as a university-wide programme
that is well harmonised and appropriately standardised in content, quality, delivery, and assess-
ment, and well pitched at appropriate levels for the present and future needs of the students. It
was also expected to enhance optimal resource utilisation in the execution of the computer and
information literacy programme of the university.

The university decided that: (a) the Computing and Information Skills (CIS) courses should  be
developed within the framework of the General Education programme; (b) appropriate course
modules should be developed for each level – i.e. Levels 100, 200, 300, 400, …, - so that students
proceeding from a lower level can build upon their computer and information skills at a higher
level; and (c) the programme should cater for students from the various faculties in the University,
as well as distance education students..

To obtain baseline information necessary for the conception of the CIS programme, a university-
wide students computing and information skills needs assessment was carried out. Also, a review
of the existing faculty-based computer awareness programmes was conducted. In addition, global
electronic consultations with institutions and individuals dealing with similar programme were
made.

3.2   The CIS Programme Objectives
Key objectives of the CIS  programme include: (a) to equip students with computer and information
skills that will enable them to effectively utilise the computer technology in their academic works
and in their future professional endeavour; (b) to promote and encourage computer and information
literacy for all students;  (c) to raise the level of knowledge about computing and information
technologies and the level of competence in using personal computers and common computer
applications  for  all  students;  (d)  to  provide  students  with  a  level  of  computing  and
information literacy that would enable them  understand best practices and the advantages of
using a personal computer; (e) to increase the productivity of all students who need to use
computers in their academic  work and their future professional work;  (f) to enable better returns
from investments in ICT in the university, as well as in  the students’ future place of work; and (g)
to provide a basic-to-advanced computing and information competence which will allow students,
regardless of their background, to be a productive part of the information society.
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3.3   Programme Design Principles
A principle that guided the thinking in the CIS programme design is the universality and particularity
of CIS programme. CIS, just like any other technology-based academic programme, is both
universal and particular. It is universal in the sense that there is fundamental knowledge and skills
required by all students, regardless of what faculty they belong to and what professional calling
they will go into after graduation. Its particularity derives from the fact that there are peculiarities (or
variations) in the context of the students using the knowledge and skills both during their studies
and in their future world of work. This apparent paradox of CIS universality and particularity demands
that the universal and particular aspects be distinguished, and both aspects be adequately accounted
for in the programme development and implementation.  While to some extent, elements of the
universal aspects can be borrowed from similar programmes elsewhere, crafting the particular
aspects demanded innovativeness and creativity so that the programme is well contextualized.

Another principle is the no “laundry lists” approach to CIS programme design. A worthwhile CIS
curriculum must be more than “laundry lists” of isolated skills, such as: knowing the parts of the
computer, writing drafts and final products with a word processor, searching for information using
a CD-ROM database, etc. While these specific skills are certainly important for students to learn,
the “laundry list” approach does not provide an adequate model for students to transfer and apply
skills from situation to situation. Such computer literacy curricula address the “how” of computer
use, but rarely the “when” or “why.” Students may learn isolated skills and tools, but they will still
lack an understanding of how those various skills fit together to solve problems and complete
tasks. Students need to be able to use computers flexibly, creatively and purposefully. Any meaningful
CIS curriculum should therefore enable students to (a) recognize what they need to accomplish;
(b) determine whether a computer will help them to do so, and then  (c) be able to use the computer
as part of the process of accomplishing their task. Individual computing and information skills take
on a new meaning when they are integrated within this type of information problem-solving process,
and students develop true “computer literacy” because they have genuinely applied various computer
skills as part of the learning process.

The computer-information skills integration is yet another principle enjoined. There are two distinct
but related skills required in the programme. That is, the computing skills and the information
skills. The CIS programme recognized the need to integrate information skills with the computing
skills such that the combined skills can be used in practical problem-solving using the ICT. In this
regard, three requirements for an effective integration of the two skills are recognized in the
programme design viz: (a) the skills must directly relate to the target application domains; (b) the
skills themselves need to be tied together in a logical and systematic information process model;
and (c) practical hands-on problem-solving experience with the technologies is critical to acquir-
ing the skills in the learning process.

3.4   The Programme Structure
The CIS programme brings together as an integrated whole, the identified computer and information
skills requirements of students from the various faculties of the university.  The CIS programme
has 6 course modules as shown in Table 1.1 on the next page:
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The two 100-level courses (GEC121 and GEC122) are compulsory for all Level 100 students
throughout the University. Those at higher levels are optional.

4.   Programme Implementation

The implementation of the CIS programme took off in August 2002. Hitherto, only the two compulsory
modules (GEC121 and GEC122) are being offered. This is due mainly to lack of adequate computer
laboratory resources. Though the original proposal recommended the setting up of a fully fledged
unit (Computing & Information Skills Unit) for the running of the programme, this has not materialized.
Instead, the group of computer awareness lecturers who were formerly employed by different
faculties were redeployed to the Computer Science department to constitute a team for the delivery
of the programme. One of them was appointed as programme coordinator. The lecturers are
assigned one each to handle students from the same faculty. This team works together with
another team of librarians for the university library who handle the information skills component of
the course. The team operates under the management of the Head of Computer Science. At the
beginning of each year a team of teaching/laboratory assistants is employed to assist lecturers in
laboratory works.  In respect of the distance education students, the Centre for Continuing Education
handles the implementation of the programme using part-time lecturers.

The existing faculty-based computer laboratories formerly used for the defunct computer awareness
courses are the only laboratory resources currently available for the programme. Some 200 PCs
are currently installed in the university library for open students use. This is the first phase of 800
PCs planned to be installed in the library for students’ use. In respect of the distance education
students, the CCE commonly arrange for borrowed computer laboratories at different locations in
the country where such are available.

A teaching material module for GEC121 has been developed, while another for the GEC122 is in
preparation. A pilot implementation of a web-based version of he GEC121 using WebCT has been
done for students in one of the faculties.  Work is on-going to extend this facility to students in the
rest of the faculties. Over 400 students register for each of the two courses each semester.
Generally, the CIS programme is at present under-resourced in terms of computer laboratory
facilities. Hence, its current implementation mode is not quite as envisioned.

Course Code Course Title Credits 

GEC 121 Computing and Information Skills Fundamentals I       2 

GEC 122 Computing and Information Skills Fundamentals II       2 

GEC  221 Information Management Skills        2 

GEC  222 Problem-Solving with Spreadsheet       2 

GEC 223 Web Application Skills       2 

GEC 321 Multimedia Information Presentation Skills       2 
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5.   Challenges

There are three dimensions of challenges associated with the implementation of the CIS
programme. That is, the Operational, Contextual and Strategic challenge. Operational challenges
deal with those that are resource-related. Contextual challenges have to do with those associated
with particularities of the programme implementation environment. Strategic challenges derive
from the implementation strategy adopted.

5.1   Operational Challenge.
The resources required for the implementation of the CIS programme include human, computer
laboratory facilities, teaching aid and teaching material resources. The human resources include
lecturers, laboratory/teaching assistants and laboratory support technicians. Teaching aids include
multimedia projector e-learning facility. The main challenge is running the programme with
inadequate computer laboratory facilities while at the same time pursuing quality delivery. Ensuring
equity in students’ access to available computer facilities is a challenge too. However, in addition
to scheduled computer laboratories, the university provided PCs in the library for open access to
the ICT facilities in the university. It is up to students to avail themselves of this facility.  The
programme at present is generally under-resourced with implication for the quality of teaching and
learning.

One consequence of the under-resourcing of the CIS programme is that, since its take-off in
August 2002, the offering of its programme has been limited to the two compulsory 100 level
modules – GEC121 and GEC122.  This situation has limited students to the basic computing and
information skills being offered in these two course modules. The implication is that students who
have been graduating from the university since August 2002 have been denied the opportunity to
benefit from the higher level CIS courses. Thus limiting their preparedness for the digital world of
work. This is in addition to the limit on the quality of the basic computing and information skills
received from GEC121 and GEC122 due to under-resourcing.

5.2   Contextual Challenges
There are contextual challenges in the running of the programme.  Notable among the contextual
challenges is resistance to change. This manifests in the form of some stakeholders not cooperating
with the management of the programme. The designed CIS programme was taken through faculties
for comments and approval. The conception of the programme was generally well-received across
faculties. However, when it came to the stage of implementation, an element of resistance to
change was experience. The faculty computer awareness lecturers who used to operate
autonomously now have to work within a team. Some demonstrated elements of perceived
resistance to this change. Managing resistance to change is a challenge. Evolving appropriate
mechanism for contextualization of the programme offering to students with diverse backgrounds
and need pose another challenge. This challenge overlaps with the challenge of managing pedagogy
discussed under strategic challenges below.

5.3   Strategic Challenges
There are challenges arising from the strategy adopted in the implementation of the programme.
The non-implementation of the recommendation to set up a fully-fledged unit with full compliment
of resources necessary for effective running of the programme lies at the core of the challenges.
The strategic challenges revolve around those associated with a) managing the pedagogy, b)
managing the operational logistics, c) managing the interface with other stakeholding components
of the university, and, d) managing development in the area of CIS.
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5.3.1   Managing the pedagogy
This is associated with the implementation of the three-fold guiding principles in the development
of the CIS programme. That is the universality and particularity of the CIS, the no “laundry lists”
approach, and the computing-information skills integration. These have pedagogical implications
which have to be managed. It is required in the implementation of the course modules:  a) that the
delivery of the universal aspect of the programme be standardized; b) that the illustrative ex-
amples to be used during lectures and the practical classes be creatively and innovatively crafted
to reflect the varying needs of students in the different faculties, for ease of skill transfer to the
context of use; c) that an integrative approach be adopted in the teaching of the computer skills
and information skills, with the information skills infused throughout the teaching of each  course
module; d) that the use of e-learning technology be adequately employed; and e) that practical
hands-on problem-solving experience with the technologies is critical to acquiring the skills in the
learning process.The production and use of common teaching materials and the use of the WebCT
e–learning technology and the making of lecture and laboratory classes tailor-made to suit the
needs of students from the same faculty have greatly enabled coping with the challenge of man-
aging the pedagogy.

5.3.2   Managing the operational logistics
Given the enrolment of over 4000 students each semester for the courses, and the need to ensure
effectiveness in the implementation of the programme, the enormity of the challenge of managing
the operational logistics required in the running of this programme cannot be overemphasized.
The core of the challenge here lies in ensuring across faculties, among others, a) programme
delivery standardisation; b) students assessment standardisation; c) quality assurance mechanism
standardisation; and d) optimal acquisition and utilisation of resources. The adoption of a team
approach in the operational mode of running the programme enables better coping with this
challenge.

5.3.3   Managing the interfaces with other stakeholders
The CIS courses are offered to full-time students from all the faculties and part-time/distance
education students from the CCE. Experience in coordinating the programme in the past three
academic sessions showed the daunting challenge of managing the interface with these constituents
of the university. Charging individual lecturers assigned to each faculty with the responsibility of
managing the interfaces has greatly enhanced our capacity to cope with this challenge. The decision
to devolve the responsibility for handling the continuing education students to the CCE has also
helped.

5.3.4   Managing development in the area of CIS.
The challenge here deals with the necessity to keep the programme content and delivery up-to-
date in line with developments in the area and changing needs. Arrangement is on-going to subject
the programme to external review exercise as part of the overall agenda for the review of all ICT-
related academic programmes of the university. Hopefully, useful feedback will emerge to guide
future direction.

6.   Lessons learnt

• The level of resource availability constraints effectiveness in ICT programme delivery and  the
growth of the programme in responding to the changing needs;

• Effective management of such a programme requires appropriate management structure
commensurate with the management challenges posed;
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• Resistance to change  should be anticipated and appropriate change management
mechanism be put in place so as to minimise the extent of its negative impact;

• Effective mechanism for managing the interface with stakeholders is indispensable to
achieve the objectives;

• If shortage of resources is inevitable, it is more helpful to cut one’s coat according to one’s
cloth rather than one’s size.

7.   Conclusions

Universities have a leading role to play in the ICT human development programme of a nation.
Having in place adequate resources provision to play this role is indispensable. It requires an
inclusive holistic approach to ICT-human capacity development that recognizes the need for ICT-
user education and training programme, in addition to the usual ICT professional development
programmes. This is necessary for minimizing digital divide while maximizing digital inclusion in a
developing economy.

8.   References

[1] Bailey Judith, Students need help bridging digital divide. USA Today. September 15, (2000).
      http://www.usatoday.com/news/opinion/columnists/educate/ed2.htm

[2] Botswana Government, Revised National Policy for Education. Government Publication, 1994.

[3] Botswana Government: Vision 2016 – A Long Term Vision for Botswana – Towards Prosperity for  All Government
Publication, 1997.

[4]German Foundation for International Development (DSE), Digital Inclusion - Impact and Challenges of the Net-
worked Economy for Developing Countries. Discussion Report. The Development Policy Forum of the January 23
2001 http://www.dse.de/ef/digital/rep0201e.htm

[5] Ojo Sunday, IT Human Resources (HR) Need in Developing Countries. In Proceedings, COMNET-IT International
Symposium on Best Practice in Electronic Government, Kuala Lumpur, December 1998. http://www.comnet-it.org/
news/malwk98r/ses5pap2.html

[6] Soltane Karima Bounemra Ben (2001) Africa and the Digital Inclusion- Personal Reflections http://www.dse.de/ef/
digital/solta2-d.htm

[7] University of Botswana, GEC Area 2: Computer & Information Skills Programme, Internal
        Document, University of Botswana, 2001.



Directorate for ICT Support, Makerere University  Uganda

Universities Taking a Leading Role in ICT Enabled Human Development

107

THE DEPLOYMENT OF FOSS TOOLS FOR LONG DISTANCE E-
LEARNING IN AFRICAN UNIVERSITIES
N.S. Zarummai, A.I. Chafe, Charles Uwadia

Abstract

The quality of educational delivery and mass access to education in Nigeria and most African
countries is currently being impaired due to poor or inadequate materials (books, journals e.t.c),
curriculum, facilities, teachers and funding. In order to increase both access and quality of educa-
tional delivery system, we believe that ICT can be successfully deployed. This paper based on
the reviewers comments, will focus on the status of ICT in Nigerian Universities and some of
examples of what we are doing to facilitate long distance e-learning.

Keywords: Information and Communication Technology, Usmanu Danfodiyo University,
                        Free/Open Source Software

1.   Introduction

Statistics has shown that despite the large population of students without access to education,
Nigeria’s allocation to education is the least compared to other African countries with significantly
smaller population. Nigeria spent 7% of its budgetary allocation to education in 2001. When
computed as a percentage of the GNP and compared with other African Countries, Nigeria’s spending
on education was about 0.76% compared to 7.9% for South Africa, 5% for Cote d’ivore and about
6.5% for Kenya (Dike, July 14 2000).(1)

In UDU alone, in the year 2002, 18, 000 students applied for admission but only 3, 000 could be
admitted. The situation of the educational sector is not encouraging. The World Bank report of
2002 indicates the recent FME school census (carried out in March, 2002) estimated that in 2001,
there were almost 19.4 million children in 49, 300 primary schools (all public and the majority of
private schools) throughout the country, with 460, 406 teachers. Estimates are that about 30% of
the 6-11 years old are not in primary school, but with wide variations between states. The combination
of poor educational quality at all levels; lack of curriculum relevance and high unemployment of
tertiary graduates (at 22%) has eroded the confidence of students’ parents in the education system.
For many of the poor, and we assume the majority of the core-poor, children do not attend school,
because of the direct and indirect costs associated with schooling.(2)

In order to increase both access and quality of educational delivery system, we believe that ICT
can be successfully deployed. Specifically e-Learning centres and facilities are considered. Distance
learning will allow learners to enrol from many remote locations for a course in UDU that used to
be offered to only about 40 students. Lectures can be recorded and re-used by students in the
school, from their houses or hostels, thereby providing the concept of “learning anywhere any
time”. Internet technology can also be used to have access to very high quality materials. This can
dramatically improve the quality of teaching and learning. The poor funding in our educational
institutions is making the deployment of both infrastructure and contents very difficult.

1 African Economic Analysis
http://www.africaneconomicanalysis.org/articles/gen/education10204234737htm.html
2 S.N. Mumah, “Information and Communication Technology (ICT): challenges in the Technical and Vocational Education and
Training Sub Sector”world bank report of 2002
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2.   The Nigeria paradox

Despite its high priorities, Nigeria can investigate how to better use the opportunities presented by
the emergence of Free/Open Source software in the context of limited financial resources and
capacities. Taking into account all major cost elements, Open Source Software environments are
significantly less expensive than proprietary software environments. Open Source provides a way
for Nigerian educational institutions to help themselves, not to wait for the first world but to get up
and do it themselves. This will help Nigeria and other African countries leapfrog into the informa-
tion age through reduced costs, less dependency on imported technology and its ability to be
customized to local languages. Moreover, by giving users access to its inner workings, Open
Source could stimulate the local software industry. The open source philosophy lends itself to
making technology available to the masses. But without ICT, divide will widen. A solution to this
paradox is use FOSS to minimize cost.3

3.   Status of ICT in Nigerian Universities

The table on the next page4 summarizes the status of ICT in some Nigerian universities. With few
examples of what the National Universities commission is doing and the Usmanu Danfodiyo
University in improving the quality of educational delivery system in Nigeria.

3 Gideon Hayford Chonia, “Free and open Source Software in Africa”  2003 Round Table on Developing countries Access to
Scientific Knowledge. The Abdus salam ICTP, Triesty, Italy
4 see : http://www.foundation-partnership.org/linchpin/profiles.php



Directorate for ICT Support, Makerere University  Uganda

Universities Taking a Leading Role in ICT Enabled Human Development

109

Source: http://www.foundation-partnership.org/linchpin/profiles.php

University ICT Status 

Bayero University, 

Nigeria 

ICT plans are incorporated into Bayero University’s overall strategic 

plan. The university established a small Local Area Network (LAN) in 

1997/98, with three computers, one of which was used by the entire 

university to send and receive email. Since then, the university has 

installed several LANs, and email capacity has improved 

considerably. The university has two internet cafés. One has a dial-

up connection; the other is connected to the ISP with a wireless link. 

One café has 56Kbps capacity, the other 64 Kbps. There is some 

networking on campus, but no campus backbone yet. 

Obafemi Awolowo 

University, Nigeria 

The Vice Chancellor and other senior administrators have been 

involved in all aspects of decision-making pertaining to ICT. The 

university currently has a VSAT, with a bandwidth of 

512Kbps/128Kbps, for which it spends $153,600 annually. Plans are 

in place to upgrade to a downlink of 1Mps. There is a campus 

backbone, mainly wireless, and almost every department is 

networked. The university teaching hospital, which is outside the 

main campus, is linked to the network by radio. Faculty housing and 

the conference centre guesthouses are also connected. The 

university has also put in place eight internet cafés. 

University of Jos, 

Nigeria 

ICT at the University of Jos receives considerable support from the 

university's administration, which is involved in all facets of 

implementation. Jos has a VSAT, with a connection of 64/128 Kbps, 

at a cost of $4,332 per month. There is a fibre optics backbone, with 

some LANs. Because electricity supply is so unreliable, Jos uses 

solar power as a backup system. 
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3.1   The National Universities Commission
The National Universities Commission  (NUC) is the federal umbrella organization, which over-
sees the administration of higher education in Nigeria.  With 27 federal universities and dozens
(soon to be hundreds) of teaching hospitals and colleges under its wing, the NUC has the potential
to change the lives of a million Nigerian scholars and academics.

Efforts made by NUC in ICT for teaching and learning include the following:

3.1.1   Virtual Institute for Higher Education Pedagogy (VIHEP)
This initiative is geared towards a take-off  National Education Pedagogic Center to deliver modern
method of teaching and learning as well as to enhance knowledge and skills of academic staff on
different topics. http://www.nucvihep.net

3.1.2   Nigerian Virtual Library Project
The mission is to provide, in an equitable cooperation and cost effective manner, enhanced ac-
cess to national and international library and information resources with libraries all over the world
using digital technology. http://www.nigerianvirtuallibrary.com

3.1.3   Virtual Institute for Higher Education in Africa
This is a training site where participants though not physically present in a brick and mortar physi-
cal space, are able to update their knowledge and skills on a subject matter using internet protocol
as a platform. A collaborative effort with UNESCO Harare cluster office. http://www.viheaf.net

The main objectives of the institute include:
   • To enhance the knowledge and skills of academic staff in institutions of higher learning on

such issues as (i) teaching large classes; (ii) effective utilization of (meagre) resources;
            (iii) modern methods of assessment and evaluation;

   • To provide internet based training on HIV/AIDS education for teachers at the primary, sec-
ondary and higher education level in Africa; and,

   • To provide internet based training on the development of materials for open distance learn-
             ing.

4.   The Usmanu Danfodiyo University (UDU) Experience

In order to improve the quality of teaching and learning in the university, the following strategies
were developed at UDU.

4.1   Vision
   • To  use  ICT  to  improve  the  quality  of  the  educational   delivery   system  in  Usmanu

Danfodiyo University and its immediate community. The university will serve as an educa-
tional portal for higher educational institutions and secondary schools through common

            and shared  infrastructure accessing and utilizing educational resources at the university
            and the internet.

4.2   Mission
   • UDUNet  provides  access  to  information  and  knowledge  to  the  Usmanu Danfodiyo

University  community  as  a  way to improve teaching, learning, research and community
services to its stakeholders.
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4.3   Infrastructure
• Installed a Very Small Aperture Terminal (VSAT) for access to internet at 128/256kbps uplink/

downlink. (c-Band);
• Installed a Very Small Aperture Terminal (VSAT) for access to internet at 64/128kbps

uplink/downlink. (KU-Band) to provide redundancy;
• Installed a wireless campus network using Cisco 350 series equipment. The wireless

links the two campuses of the university together. It also provides signal coverage of
the two campuses;

• Installed a 2k VA Solar system in each of the two campuses. The solar system is to be
used as power backup in case of NEPA failure;

• Installed a 37KVA standby generator for power backup at the permanent site;
• Employed Computer Science graduates to maintain the infrastructure;
• Construction of access laboratories at both the City Campus and Permanent Site;
• Purchased and supplied at least one computer set for each department;
• Secured and disbursed computer loan to staff ; and,
· Distributed 100 notebook computers to staff on loan in conjunction with a private firm.

4.4   Capacity building
A key constraint for the effective application of ICTs in the Nigerian universities is the shortage of
human resources. The professional development of teachers therefore sits at the heart of any
successful technology and education program. The Usmanu Danfodiyo University clearly saw the
need for the community to be transformed information consumers, using the internet to access
resources, not information producers, adapting the information for their particular cultural and
educational reality. The university has developed a critical mass of users through vigorous capac-
ity building; technical staff, university staff, students and the immediate community were trained.

5.   FOSS in education

Open Source in education exists to promote the use of Free Open-Source Software (FOSS) in
Nigerian universities. There are many issues facing educators in Africa who want to use the tech-
nology. Lack of money or cost, the digital divide and technology support. But, there is collaboration
between several African institutions to bring FOSS to schools. FOSS can save schools thou-
sands of dollars. Staying with FOSS technology, the money could go to buy even more comput-
ers. FOSS can be seen as a tool to also bridge the digital divide.

5.1   Why should Open Source Software be used in Nigerian Universities?
It is indeed a strange world when educators need to be convinced that sharing information, as
opposed to concealing information, is a good thing. The advances in all of the arts and sciences,
indeed the sum total of human knowledge, are the result of the open sharing of ideas, theories,
studies and research. Yet throughout many school systems, the software in use on computers is
closed and locked, making educators partners in the censorship of the foundational information of
this new age. This software not only seeks to obscure how it works, but it also entraps the users’
data within closed, proprietary formats which change on the whims of the vendor and which are
protected by the bludgeon of the End User License Agreement. This entrapment of data is a
strong, punitive incentive to purchase the latest version of the software, regardless of whether it
suits the educational purposes better, thereby siphoning more of the school’s limited resources
away from the school’s primary purpose. The use of such closed software in education may be
justified only where no suitable open source solution exists.
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5.2   FOSS and e-Learning at UDU

5.2.1   What we have done
     •     •     •     •     • E-mail server

§ Postfix as Mail Transport Agent (MTA) using Mandrake Linux 9.2 with
SqurellMail as mail client.

§ http://mail.udusok.edu.ng
      • Web server

§ Apache 1.3 using Redhat Linux 6.2

§ http://www.udusok.edu.ng

• Domain Name server (DNS)
§ Built on Bind 8, using Redhat Linux 7.3

      • Mounted staff’s training on how to create lecture slides and use of slide projectors;
      • Trained the staff on how to use different courseware like the MIT OpenCourseWare;
      • Wireless access points deployed to provide internet access to the centers;
      • Mounted students internship programme “Knowledge for Service” to provide ICT support;
      • Free internet tutorials for students;
      • Free and open source training; and ,
      • Configured Dokeos1, which allows you to create web content, generate multimedia tests,

manage interaction with students/trainees, structure a learning path step by step, follow
students/trainees progress through time, and deliver, live conferences. Is accessible on

            the UDU local network.

5.2.2   What we intend to do
      • We have secured a donation of 100 desktop computers from Computer Aid International2

            to be configured with FOSS; specifically by the intern students
      • Mass training of staff and students on how to use and manage the OpenCourseWare.
      • Set up one e-learning centre in each of the 9 faculties of the University.

5.2.3   Challenges
      • Poor financial base.
      • Poor level of computer skills required by academic staff to integrate computer and internet

use into routine teaching and learning.
      • Poor level of professional competence to effectively maintain and improve the present
            level   of infrastructure in the university.
      • Inability to comprehensively capture, organize, analyze and report information that descr-

ibes the university’s activities, services and related costs and expenditures for effective
            decision making processes.
      • Epileptic nature of electricity supply.
      • Harsh weather conditions. Very hot during the hot season and very cold and windy during

hamattern.
      • Possibility of prolonged downtime due to foreseen or unforeseen circumstances such as
            equipment failure and natural disasters.
      • Continuous rise in software and support costs due to increase in both demand and comple-

xities.

1 see, http://www.dokeos.com/index.php
2 see;  www.computer-aid.org/
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6.   Conclusion

Rapid expansion of the internet holds substantial promise for universities in the developing nation,
which can benefit greatly from the internet’s communication delivery capabilities to help meet the
needs. There is the need to provide a forum for African universities to discuss common ICT issues
and share experiences. The international donor agencies should help the African universities to
leapfrog into the information age through partnership. African universities should integrate and
promote Open Source to develop ICT in Africa. It is the authors’ belief that universities should
share local contents developed by individual universities in Africa.
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SECTION 4: NATIONAL  AND COMMUNITY OUTREACH



Directorate for ICT Support, Makerere University  Uganda

Universities Taking a Leading Role in ICT Enabled Human Development

115

DEVELOPING A NATIONAL INFORMATION INFRASTRUCTURE
AGENDA FOR UGANDA
Nora K. Mulira

Abstract

This paper presents an analysis of the process and outcomes of developing a National Informa-
tion Infrastructure Agenda (NIIA) Project. The National Information Infrastructure Agenda (NIIA)
for Uganda emerged out of a year long1 project entitled “Developing an Information Infrastructure
Agenda for Uganda (DIIAUP)”which was funded by InfoDev (World Bank) and conducted under
the auspices of the Institute of Computer Science (ICS), Makerere University. This was a plan-
ning process that addressed the uncoordinated strategies in implementing and sustaining ICT
enabled development in Uganda.  Six sectors with the highest development impact for Uganda,
namely, Agriculture, Education, Health, Commerce, Information & Communication Technology
and Government were chosen for the study. The NIIA report, therefore, focuses on strategies that
Uganda should adopt in its efforts to integrate ICT in all sectors for development.

This project is an illustration of the university intervention using research and professional exper-
tise in the area of information technology complimented by a multidisciplinary approach, in devel-
oping policy guidelines and plan (process activities) to facilitate national access to relevant devel-
opmental information and services.

Key Words: Information, Infrastructure, Development.

1.   NIIA Context

The term information infrastructure refers to both physical infrastructure and services or applica-
tions for generating, transmitting, processing, storing and disseminating information in all forms-
voice, text, data, graphics and video. The Agenda includes specific policy and program proposals
and recommendations which set clear national guidelines and activities to follow in harnessing
information for development.

In Uganda as in most developing countries, the ICT revolution presents a double challenge. The
countries must assign qualified people to keep abreast ICT developments while they assign scarce
human, organizational and financial resources to meet the needs of rural and marginalized people.
The NIIA is a strategy that endeavours to respond to this double challenge by optimizing the ICT
trend watching function that serves all sectors at the national level.

1.1   Opportunity to be addressed
The basis of this development was that Uganda presented an outstanding opportunity to explore
and develop an information infrastructure agenda in respect to two factors:

•   First, the overwhelming majority of Uganda’s 23 million (81%) people live in rural areas. A large
     portion derives income from small  scale  agricultural  production. Thus with a large percenta-
     ge of a rural population, living in a land locked country, with limited diffusion of information tech-
      nology  applications, Uganda  presented a timely opportunity  to develop and propose an agenda
     of information infrastructure initiatives that would have a development impact. The potential im-
     pact in respect to rural connectivity, rural health, rural education, diffusion of improved farming
     methods, and provision of government services was very large. Accordingly,  six sectors with

1 Started April 2000 - June 2001
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            the highest development impact for Uganda, namely, Agri culture, Education, Health, Co-
            mmerce, Information & Communication Technology and Government were considered.

• Second, the significantly liberalised telecommunications policy environment (one of the m-
ost liberalized in Africa) combined with a strong “pro-development” stance of government,

               established an excellent  environment  for  the  implementation  of  information infrastructu-
            re  initiatives.

1.2   Replicability
The uniqueness of this applicable project within the African region presented an immense replicability
potential opportunity. Other than South Africa, no country in sub Saharan Africa had at the time
prepared a national information infrastructure agenda (NIIA).

1 The impact of the NIIA project is exhibited in both the process and the outcomes.

2 The project process using wide stakeholder consultations paved the way for a cohesive fo-
            rum of diverse ICT stakeholders that replaced the hitherto fragmented approach and often
            antagonistic attitude among key stakeholders.

3 The project management, overseen  by a steering committee and  implementation commit
tee, and, its consultative process reflected  a  strong  public/private  partnership  which incl-

            uded government, the private sector, university faculty, development agencies and do nor
            community.

4 The sector approach for individual development sectors and their aggregated contribution
to national ICT enabled development, highlighted sector benefits and their mutual dependen-
cy in impacting change.

5 NIIA formulation process energized sector initiatives for ICT intervention in the six developme-
               nt sectors highlighting and creating intra and inter sector awareness for information needs.

6 The most outstanding contribution of the NIIA remains the core input provided for the rec-
            ently approved National ICT policy. The stakeholder forums for consultation and validation

of the NIIA  formed a cohesive body and consensus on emerging policy considerations wh-
            ich were submitted as core input for expansion of the National ICT policy.

7 The project also identified  fourteen (14)  projects with potential for the highest developmen-
t impact in their different sectors. Proposals were developed by the sector experts for futu-

            re possible implementation. Some adaptations of these proposals have been implement-
            ed in both the public and private sectors. Notable among these is the proposed coordinat-
            ing agency for IT in government funded by the World Bank under the Ministry of Finance.

The paper discusses the process and output aspects of the NIIA as an illustration of universities
taking a leading role in ICT enabled development.

1.3   Objective
The project objectives were as follows:
        (i)        to develop proposals for a wide range of information infrastructure policy and pro-
                  gram initiatives which contribute to infoDev program objectives like:
                        • Reducing poverty and exclusion of low income social groups;
                        • Improving education and health; and,
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                        • Increasing efficiency, accountability and transparency of government.

      (ii)        Provide a framework for coordinating existing information infrastructure initiatives.

2.   DIIAUP Methodology
A field survey for information needs was conducted by the six sector experts in three areas of
varying infrastructure endowments, namely: Kampala, (for sizable), Mubende(modest) and Kibaale
(non-existent) infrastructure.

The findings were presented for consultations with stakeholders. Focus Group Discussions (FGD)
were held with a wide stakeholder’s representation and sector experts.

Contribution of stakeholders’ participation was during the following phased activities:
• Project Validation Workshop;
• Focus Group Discussions; and,
•    The National Symposium.
This consultative process was aimed at eliciting ideas and build consensus on the priorities for
Uganda’s emerging information infrastructure.

3.   Project Outputs

The NIIA report that was the output from the study presented the emerging information infrastruc-
ture agenda under the following sections:
      • Highlights of basic ICT policy objectives;
      • Harnessing ICT for growth and poverty reduction;
      • Impact of ICTS on government service provision;
      • Strategic proposals and policies for promotion of ICT in Uganda;
      • 14 Priority ICT projects; and,
      • Recommended strategy (key policy issues).

The two most outstanding tangible outputs of the agenda were:
• Basic ICT policy objectives, and,
• 14 Priority ICT projects across the development sectors.

3.1   Basic ICT Policy Objectives
The highlights of the basic policy objectives provided a framework for the proposed agenda
implementation.Uganda recognises priority development areas, actors and roles in which public,
private, non-profit and government sectors must work together in alliances, namely:

• Sustainable development, poverty reduction and wealth creation can occur by establishing the
      conditions for growth of digital societies and economies.
• Broadening access, understanding and education concerning the digital societies and

economies, thereby, enfranchising social groups, especially in rural areas to participate in the
ICT enabled development.

• Government takes critical decisions to revise and expand legislation regarding ICT to enable
lower cost access while extending the range and scope of services and protecting financial
security and privacy of users.

• Optimal use and sustainability of environmental resources.
• Stimulate the production and dissemination of in- country information in both the private and

public sector.
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• Enable the building and establishment of an appropriate infrastructure that supports ICT
development.

• Addressing the information needs of the marginalized (women and youth), the poor, illiterate,
minorities, the aged and disabled, especially in remote areas.

3.2   The 14 priority projects
The 14 (fourteen) projects were identified and developed through stakeholders’ consultations as
having the highest development impact within their respective sectors. The following characteris-
tics were emphasised in determining priority for development:

•    These projects will have a far-reaching development scope as they focus mainly on the
      rural areas where 80% of Uganda’s population live and work.
•    It is  important to note that  there  are several  projects that could  make  a  big  development
      impact.  The 14  priority  projects  have  been  selected  because  they  also  have  “a quick
      win” impact,  as they are implementable  within  a  two  year  span. They will demonstrate
      especially to policy makers the impact of ICT as a catalyst to development, particularly in rural
      areas.
•    Emphasise sensitisation, training, demonstration, consensus building and validation as key
      activities undertaken to ensure stakeholder ownership and implementation.
•    The projects also  have  inherent  sectoral  policies and strategies that can be applied in the
      development and promotion of ICT enabled development. This sectoral policy framework
      provided  mechanisms  for  implementation  of  the  national  ICT  policy effort which was then
      under draft by Uganda National Council of Science and Technology (UNCST).
•    Focus on  poverty  alleviation  and  marginalized  groups  by increasing efficiency, account-
      ability and transparency of government.
•    The  projects  demonstrate a direct relationship with ongoing sector strategies and policies
      for long-term sustainability.
•    Have inherent synergies for promoting, and sustaining environmental protection.
•    The project and policy will therefore not only be  for government to implement but, should
      encourage and solicit a wider implementation base among all stakeholders, namely:

- Private Sector;
- NGO; and
- Donors.

Emphasis was on:

• Wide rural outreach in service delivery;
• Focus on poverty alleviation, marginalized groups;
• Increasing efficiency, accountability and transparency of government;
• Projects were harmonized, unified and complementary, using ‘best practice’ methodologies,

stakeholder buy-in and private sector coverage;
• Projects were selected in part because they have a high development impact that emphasizes:

o Training and maintenance;
o Tele-medicine and health;
o Distance learning;
o Agriculture extension and diffusion of improved farming methods;
o Data collection and management;
o Reduce exclusion of marginalized /vulnerable persons (women, youth and disabled);
o Contribute to poverty eradication/reduction;
o Increase improved service delivery;
o Improved rural connectivity;
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o Improvement in rural Health; and,
o Reduce disparity in education between rural and urban schools.

Below is a list of the fourteen priority projects showcasing ICT as a strategic tool for develop-
ment:
a) Projects Cutting Across All Sectors
               1. National ICT sensitisation(awareness)/training;
               2. Establishment for an ICT Co-ordination Agency in Uganda ; and,
               3. Multi-sectoral telecentres (school based).

b) Agriculture Sector
               4. Agricultural Management Information Systems (AMIS); and,
               5. Early Warning and Food Security Centre.

c) Government Sector
               6. Developing District Data Banks in Uganda; and,
               7. Electronic Governance for individual government institutions.

d) Health Sector
               8. Sustainable Opportunities for Telehealth in Uganda.

e) Education Sector
                9. Teacher Internship Project (TIP); and,
               10. Nurturing and promoting of ICT talents amongst students.

f) Business Sector
               11. Kikuubo E-Business Focal Point Centre; and,
               12. Central Electronic Procurement Solutions Centre (CEPSC).

g) ICT Sector:
           13.   Establishment of a Computer Equipment Assembly Facility; and,
            14.   Establishment of an ICT Software Development Centre.

4.   The Project Outcomes

The NIIA project process and outcomes provided the necessary precursor to the harmonious
formulation of policies that guide ICT enabled development in Uganda and the cautious implemen-
tation. For the first time a forum of multisectoral stakeholders was convened to discuss informa-
tion needs and strategies for harnessing ICT for development. The strategy was refined using
single/ multi sector focus groups.

The Policy recommendations and strategic activities of the NIIA have since formed the core input
to the approved national ICT policy and ongoing master plan formulation.

The  Ministry  for  Works  has  been  informally  mandated  with  the  coordination  of  the  ICT
sector development. The recommendation put forward to form the national ICT coordinating agency
headed by the President or Prime Minister is yet to be implemented.

Under the Ministry of Finance, Government is in the process of revamping Uganda Computer
Services to form the National IT Authority (NITA-U) assisted by the World Bank. This is aimed at
optimizing scarce resources and expertise through a central support unit for all the IT develop-
ments and standards in government operations.
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The Uganda Law Reform Commission has since embarked on the formulation of Cyber laws and
regulations to guide cyber transactions. The draft is undergoing a validation process by stakehold-
ers.

A follow-up to the proposed 14 priority projects has shown that some of the proposals have been
adopted and implemented by organizations in both the private and public sector. (See Table 1 at
the end). This was for further validation of the priorities identified in the report, although in some
cases, implementation followed without having consulted the NIIA output. Projects adapted form
or are in line with the NIIA project proposals are seen in Table 1 attached.

5.   Conclusion

The development of the NIIA for Uganda is an active research exercise initiated and enlisting a joint
multisectoral expertise by the university to identify information needs and propose short and long
term practical solutions and recommendations for information enabled development in the country.
The project is a practical illustration of the university intervention in ICT enabled development. The
output and the process of the NIIA development have been a catalyst in the promotion and imple-
mentation of ICT in key development sectors. The NIIA has since been the springboard for ICT
policy guidelines and activities to facilitate access to information for development through ICT in
rural areas.  There is still a big gap to be addressed but the process has been started as evi-
denced by various interventions ranging from the now approved government policy framework to
sector projects. By actively involving all sectors, awareness for the potential of ICT intervention in
development has increased since 2001.  Constraints to development in rural health, education,
agriculture and access to government services are prominent on government agenda and sector
projects.
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NIIA project proposal

1.ICT sensitization

programmes in

government

2. Peer networks for

teacher training/

mentorship.

3.Rationalising ICT

in government

Adaptation

School-based

Te l e c e n t r e s

VSAT pilot

National IT

Authority –

NITA-U

Proponent

U g a n d a

informat ion

network,

S c h o o l N e t

Uganda

Ministry of

F i n a n c e /

World Bank

Focus/objective

Create an ICT literate

government that are

able to understand and

guide policy for ICT in

development

Create a pool resource

for orientation and

teaching skills using ICT

tools

Government

Duration

2 years completed.

Evaluation to be done by

the Natoma Group on

behalf of the ICT  for

education division of the

World bank Institute

Impact

Greater awareness and

participation in ICT issues  by

government

Will assess:The viability of a

nationally distributed VSAT

network operating within a

network of schools in a

developing country.

Appreciation of the distinct role

of IT in government and its

coordinated implementa-

tion. More IT systems in

government – IFMP2 –

Finance, MIS -Foreign

affairs.Integrated Resource

Management System (IRMIS)

Payroll – Defence.

Table 1: N
IIA

 P
roject P

roposal
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4.Development of

local sector content

5.Sustainable Tele

health in Uganda

6 . S o f t w a r e

d e v e l o p m e n t

incubation centre

7.District databanks

C o n t e n t

development

Uganda Health

I n f o r m a t i o n

network (UHIN)

funded by IDRC

Uganda ICT

I n c u b a t i o n s

Centre

U g a n d a

Communication

C o m m i s s i o n

(UCC) through

RCDF

S A T E l L I F E ,

U g a n d a

Chartered Heath

Network. MAK in

collaboration with

Ministry of

health.

U g a n d a

I n v e s t m e n t

Authority (UIA)

Uganda ICT

network

Create content at

district level for

planning purposes

Establish network to

connect all 214 health

sub-districts, 56

districts and regional

and national referral

hospitals.

Support and nature

increase in the

entrepreneurship in the

ICT sector.

Pilot districts

8 months pilot started

October 2003 in Mbale

and Rakai districts. -

Project is 3 years.

-2 yr  roll out

Expanding the current health

information system and

providing a nationwide access

to health and medical

information through the use of

hand held computers

connected through the GSM

cellular telephone network.

-Planning completed-

Premises to house centre

identified-HR requirements

specified
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THE UGANDA DEVELOPMENT GATEWAY – NETWORKING COM-
MUNITIES
Dr. F.F. Tusubira, Mrs. Nora Mulira and  Mr. Fred Mukholi

Abstract

Development stakeholders in Uganda have recognised the importance of easy and timely ac-
cess to relevant data and information in effectively planning, implementing and monitoring devel-
opment initiatives.  Community based organizations have also realised the importance of access
to relevant, accurate and timely information as critical to the economic success of the typical rural
activities.

The liberalized and open environment in Uganda has in addition led to a multiplicity of efforts by
development partners, NGOs, and the private and public sectors aimed at different facets of
human development.  Each of these initiatives independently generates a lot of baseline data as
well as experience and other information that could benefit similar or related initiatives.  Unfortu-
nately, there is no established framework for information sharing.

Information and communication technologies (ICTs) are an enabler whenever we talk about infor-
mation sharing.  The creation of an information-sharing network must therefore go hand in hand
with the role of ICTs in achieving the objectives.  ICTs ranging from the most basic to the most
advanced (and policies that affect their penetration) as a vehicle for delivering development are an
important issue.  The inherent challenge here is the recognition that what is needed is information,
and that the level of ICT available should not be used as an excuse for denying access to informa-
tion needed by the rural communities.  ICTs range from the internet and computers to tele-
phones, radios, TVs and indeed the print media, and whichever is available at the rural
community level should be used.

It is with this background that the Uganda Development Gateway was initiated, spearheaded and
hosted by the Directorate for ICT Support, Makerere University.

1.   Introduction:

The Uganda Development Gateway (UgDG) was planned by the Makerere University Directorate
for Information and Communication Technology Support (DICTS), with funding from the World
Bank infoDev department, from May 2002 to November 2002.  A total of 132 stakeholders from
Uganda, the World Bank and four other Country Gateways from Eastern and Southern Africa
attended the planning consultative workshops.

The main objectives of the planning phase, which were all achieved, included the development of
the following:

• Business plan.
• Strategic plan.
• E-readiness and E-needs assessment.
• Technology strategy.
• Local content strategy.
• Memorandum and Articles of Association.
• Governance model i.e. an Annual General Meeting of stakeholders, Board of Directors and

a Secretariat of 4 professionals.
• Partnership building strategy.
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• Registration of the organization as a company limited by guarantee.
• A UgDG portal, whose URL is www.udg.or.ug has been developed and is up and running.

The guiding principles of UgDG are 4, and these are:
• Partnerships.
• Ownership.
• Sustainability.
• Development focus.

UgDG Mission

The mission of UgDG is: to promote information sharing through innovative use of ICT for Uganda’s
sustainable development.

UgDG Vision

To be the leading facilitator linking Uganda’s rural communities to relevant development informa-
tion.

UgDG Goal and Purpose

The overall goal of UgDG’s programme is to effectively address current gaps in the development
networking and delivery of relevant information, with emphasis on the rural sector that is currently
marginalized.  The programme also focuses on ownership and sustainability, driven by the com-
mercial opportunities in development networking for the stakeholders.

UgDG Strategic objectives

The UgDG is striving to achieve the following main objectives:

      a) Promoting national dialogue, partnership, and a shared vision among public and private
            sector stakeholders on the potential of timely access to relevant information in facilitating
            sustainable human development in Uganda.
      b) Contributing to a better understanding of the impact of ICT on development at community
            and individual level; and creating sufficient capacity to interface productively with ICT thr-
            ough the dissemination of best practices.
      c) Promoting greater coordination in the exchange of development information, with empha-
            sis to the rural setting.

UgDG Strategic Actions

To achieve the above objectives, UgDG is undertaking the following activities:

(a) Initiating and sustaining mutually beneficial partnerships with public, private, and civil society
institutions as well as development partner agencies.

(b) Provided an inter-net portal for information on sustainable development and poverty reduction
programs; and delivering, through appropriate means, relevant information to the rural
communities that, generally lack access to the internet.

(c) Linking existing portals and networks countrywide through suitable technology platforms to
provide a cost-effective e-commerce platform for rural-urban socio-economic transactions.

(d) Providing content and web hosting capabilities, especially for CBOs and other rural sectors.
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2.   Current status

The UgDG is a portal for sharing information on sustainable development and poverty reduction in
Uganda.  It helps communities, organizations, development agencies, individuals and government
to build partnerships, share ideas and experiences, and work towards sustainable development
and poverty reduction.

The UgDG, with savings from the planning funds, stakeholder membership and subscription fees,
as well as the grant from the Uganda Communications Commission Rural Communications
Development Fund, commenced the implementation of the Business and Strategic Plans on 1st

April 2003.  The secretariat staff, consisting of an acting C.E.O. and Administrative Assistant,
implements the programme.  The plan is to have a lean secretariat of 4, to include an IT Specialist
and Content Manager; and Marketing and Business Development Manager.

The UgDG has secured a one-year implementation grant of US$ 110,000.00 from the Development
Gateway Foundation.

Local content has been compiled and posted on to the portal for sharing with communities,
organizations, development agencies, individuals and government, on sustainable development
and poverty reduction.  The translation of the UgDG portal English text into the local Luganda
language has been done.  The plan is to translate it further into more local languages as and when
need arises.

Content in the agriculture sector, with specific focus on local market information, including commodity
prices, consumption trends, and market and investment opportunities have been posted.  In the
health sector, content with specific focus on HIV/AIDS programs and support services in Uganda,
has also been posted.  With the recruitment of more staff, there will be frequent updates of content
thus making it dynamic.

The first UgDG newsletter for sharing development information with the UgDG stakeholders, potential
donors and other community members has been produced and a copy is available on-line.  The
second and more comprehensive publication is being compiled.

3.   Process of networking communities

The Uganda Development Gateway (UgDG), a portal for sharing information on sustainable devel-
opment and poverty reduction in Uganda, helps individuals, communities, organizations and gov-
ernment to build partnerships, share ideas and work together towards sustainable development
and poverty reduction.

UgDG is a membership organization that enjoys a wide network of stakeholders, both as individu-
als as well as organizations spread throughout the rural areas of Uganda.

With liberalization in Uganda, several communications companies have been established.  Such
companies include the Mobile Telecommunications Network (MTN), Uganda Telecom Limited (UTL)
and Celtel.  These are using a wireless platform to reach most of their customers.

UgDG is now building and working through partnerships with its wide network of stakeholders
spread throughout Uganda, NGOs, CBOs, as well as making use of the services provided by the
communications companies to achieve its goal and purpose.  In so doing, UgDG hopes to collect/
capture relevant development related data and information among the rural communities and arms
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of government.  The sectors being targeted by UgDG include health, agriculture, commerce and
marketing.  The providers of this data and information are to be facilitated by UgDG to evaluate and
verify it, analyse it, and process it into relevant, friendly and development focused content, which
is in turn organised and packaged into useable forms.  The content is then availed for sharing
using the various available ICTs, ranging from the Internet and computers to telephones, radios,
TVs and the print media.  The rural communities can then use this content to address their devel-
opment needs.

Among the rural communities, information needs are as simple as: When will it rain? How much
rain is expected? What can be planted? What are the prices of different produce in different locali-
ties? How does one prevent malaria? How can one get rid of the banana weevils? Which on-farm
concoction can be used for pest control? In which proportions can one mix cow dung with urine to
form effective manure? Any effective Indigenous Knowledge that can be applied for pests and
disease control in plants and animals, known to a few people and not available to others who may
need it?  In addition, there are some useful experiences and best practices out there that ought to
be shared among different rural communities.

4.   Challenges

With no established framework for information sharing, quite often there is a duplication of effort
leading to: dissipation of limited resources; failure to learn from successful local, regional and
international initiatives; and failure to create synergies of initiatives addressing related facets of the
same problem.  The fragmentation of what should be complementary efforts has led to limited
translation of investment in development initiatives to real human benefit.  This lack of harmony
presents the continuing reality of poor utilisation of resources (human, financial and technical).

Uganda   like   the  rest   of   the  world   has   experienced   rapid   changes  in  the   information   and
 telecommunication sectors.  The ICT revolution has changed society and the way society handles
all transactions – but this has not yet permeated to the greater percentage of Ugandans.  This
revolution, properly channelled, can play a major role in the socio-economic transformation of
people, especially those living in rural areas.

The information that is needed by rural communities is, in most cases, quite urgent.  Such infor-
mation may range from the expected amount of rainfall and its timing, which would enable them
make decisions related to planting of crops; to market information that would enable them maxi-
mize profits from the sale of farm produce.  This then calls for a quick response in the networking
process so as to avail such information in a timely manner, when it is still relevant.

The means of disseminating the needed information to the rural communities will depend on the
level of ICT that is readily available, which varies from one locality to another.  There is need,
therefore, to determine and use the level that is available for disseminating the information.  Fur-
ther still, not all the rural communities will access any of the ICT available, which calls for pooling
of resources such that those not able to access any of them can do so through their colleagues.

The UgDG is facilitating the NGOs, CBOs, and communities to create their own self-sustaining
networks.  The UgDG plans to maintain a central role and become a conduit for the information
flow, while the communities and other development partners share and utilize the information
amongst them.
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5.   Attitude adopted at UgDG

The attitude at UgDG is that being illiterate does not mean stupid.  The rural communities know
exactly what they want and can get it done, provided they are given a fair opportunity and forum to
participate in decisions.  They have a wealth of information that can be harnessed and used to
solve many of today’s development dilemmas.  Through participatory and rapid rural appraisals,
rural communities can be facilitated to identify and prioritise their development needs.  Through
the same process, they can in turn be facilitated to identify solutions to their prioritised needs by
availing the relevant information, which can then be shared by all the beneficiaries.

6.   Conclusion

Communities, NGOs, CBOs and other development partners, if well networked form a reliable,
sustainable and continuous flow/source of development information.  Solutions/answers to their
everyday development dilemmas can thus be compiled and shared with others.
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BUILDING AN INFORMATION SOCIETY:  CURRENT APPROACHES,
CHALLENGES AND THE WAY FORWARD.
J. Walubengo, KCCT

 Abstract

This paper defines the concept behind the digital divide and provides reasons why this divide
should be bridged. It looks at the existing approaches for bridging the divide as prescribed by the
developed nations and adopted by the developing countries.

These approaches are critically reviewed and their weaknesses highlighted.  A better model based
on the Information & Communication Technology (ICT) Value Chain is presented and suggested
as a more holistic approach to tackling the digital divide problem.  Approaches that are ignorant of
the ICT Value Chain are creating a conducive environment for the digital (re)colonization of Africa
and other developing nations.

The paper concludes with a few strategic and tactical points that maybe adopted by developing
countries as a more effective and sustainable way of bridging the digital divide.

Keywords:  Digital Divide, ICT, Bridging, Value Chain, Digital Colonization

1.   Introduction

Bridging the digital divide has been a prominent theme in recent times.  What indeed is this Digital
Divide and why must it be bridged? What are the methods and current practices prescribed for
bridging this divide?  What are the constraints experienced so far in those approaches and what
‘digital’ opportunities exist especially for developing countries?  At what levels of participation are
Kenyans playing within the ICT Value Chain? What are the necessary strategies (skills, educa-
tional, policy, etc requirements) for any workforce wishing to effectively participate or reap the
benefits of an Information Society?

This paper does not claim to have answers to all these questions, but instead focuses on provid-
ing a foundational background knowledge with a view to stimulating discussions and suggestions
on the way forward.

2.   Background Knowledge

The Digital Divide: What it is?
The digital divide is described as the latest form of discrimination; i.e.  between those who have
access to  Information  Communication Technologies and those who do not- due to economical,
geographical, racial or other factors.  To understand the reason why this should be an issue, one
must look at the historical trends in respect to economic activity.  Ford and Whaley (2003) elaborated
this clearly as quoted below:

“Since the founding of the US, changing forms of technology have dominated
and often dictated the social-political-economic role of its people. As the
technology focus of the US economy shifted from shipping to farming in the
17th century to manufacturing and to service at the end of the 20th century, the
roles and well-being of its citizens also shifted. Those individuals and groups
that owned, worked, invested in, or had access to and used the dominant
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technology of their day prospered while others lagged behind.” [1]

The dominant technology of today happens to be ICT (Information Communication Technologies)
and those who have, own, work, invest, or use/access it have an edge over the others.

Why should this gap/divide be bridged?
At the moment western countries are falling over each other trying to out-compete themselves in
their effort to close the gap between those with ICT access and those without (read: the Developed
vs. the Developing Nations).  Their reasons advanced for this sudden show of generosity range
from ‘social responsibilities’ to ‘philanthropic’ inspirations amongst others.  It remains to be seen if
indeed these are the sole motives driving our so very dear ‘donor’ partners to bridge the digital
divide.

What are the methods and current practices prescribed for bridging this divide?
At the moment, most focus is on increasing the penetration levels of ICTs in developing countries.
The strategies include increasing teledensities (number of telephones per 100 citizens),
increasingthe number of computers per unit (100) group of citizens, etc.  Providing access to and
within developing countries has largely been the main concern.

It is significant to note that the digital divide exists not only between the developed and the developing
countries, but also within those countries.  For example, the urban communities in Kenya are said
to enjoy better levels of access to ICTs as compared to their rural counterparts (strong evidence
from TKL, which shows that 80% of their revenue is collected from Nairobi City despite having its
network across the nation. This implies that most tele-traffic activities are initiated and terminated
within Nairobi).

The question however remains:  Does increasing access levels to ICTs effectively close the digital
gap?

3.   What are the constraints experienced so far in these
      approaches?

The thrust of increasing access to ICTs manifests itself in the following dominant strategies:

Privatisation of Public Telecoms Providers:
Governments have continued to hesitate on privatisation initiatives for various reasons, ranging
from the lack of political will to deal with the repercussions such as retrenchment of workers which
is an inevitable consequence of privatisation of state corporations.  Other reasons may arise out
of ignorance such as citing security reasons, while others include corruption from those in power
trying to reposition themselves with a view to be either the new owners or competitors of the new
privatised entities.

Provision of regulated and competitive ICT environments:
Governments have made tremendous strides in this area, having constituted and established
communication commissions charged with the duty to regulate the industry.  However, most of the
staff employed is ill-equipped to effectively deal with a market that is rapidly changing and bringing
new regulatory demands every other day.  Where competencies exist, governments have inter-
fered with what could otherwise have been good professional conduct from these employees.

Zero Rating of ICT related equipment and products
Governments have offered tax concessions on computers but failed to extend the same to com-
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puter related products. This defeats the whole intention of making the ICT experience affordable to
the common citizen.   It is a fact that software is in general more expensive than the hardware, so
making the hardware cheaper without a complimentary action on the software is equivalent to a
common marketing gimmick of saying that you shall have a FREE soda IF you BUY the lunch.  In
most cases if one can afford the lunch, the free soda is often immaterial.

eGovernment Strategies
Governments have embarked on aggressive campaigns to provide services through ICTs.  Strat-
egies to enable citizens to complete tax returns online, follow parliamentary proceedings online,
renew licences (driving, business, passports, etc) online and many others sound very nice on
paper.  However, when faced with a choice between putting drugs in hospitals, repairing roads or
increasing security one does not need to be a treasury guru to see where the limited funds shall
go.

All the above interventions are good as long as their corresponding problems can be resolved.
However, this alone may not answer our earlier question: “Does increasing access levels to ICTs
effectively close the digital gap?”

4.   What ‘digital’ opportunities exist especially for developing
      countries?

To do full justice to the above question, one must have the full picture of the Information Technol-
ogy ‘Value Chain’.  The diagram below shows the extent and the dynamics that prevail within the
ICT industry.

Diag 1[2]

• Access to Technology:  This has been the main focus of bridging the digital divide where
broader access of the communities to ICTs is encouraged.

• Use of Technology: It is one thing to have access but quite another to be empowered to use
it.  In the absence of ICT skills and literacy, providing access becomes a stillborn initiative.

• Jobs (ICT Professionals): The professionals in the ICT industry includes the telecom engineers,
network administrators, web designers, programmers, trainers amongst an ever growing list
of new job identities that come up with each emerging technology.

• Innovator:  These are those individuals or institutions with sufficient resources, experience
and insight to create new ways of doing the old things as well as totally new things previously
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un-thought of, but now made possible through emerging technologies (e.g. wireless
technologies, short messaging systems, SMS, WWW, etc)

• Owner:  These are those individuals or institutions with the natural right to own their innovations
or with the ability to literally pay for the right to own the new innovations.

5.   At What levels are Developing Countries Playing?

Most developing countries are playing at the lower Levels 1, 2, & 3 and even then they do not play
in significant proportions.  This means that developing countries are only beginning to increase
access to technology, use these technologies and create jobs around them.  Most donor commu-
nities are particularly focused on Level 1 and 2 i.e. supporting strategies to increasing provision of
access to ICTs and encouraging increasing use (literacy levels) of the same.  There is less focus
from donor communities to support long term strategies that would later on enable developing
nations to play at the ‘top’ of the league i.e. to develop ICT professionals, to encourage innovation
and ownership of ICT related activities.

Indeed cases exist where multinational corporates are increasingly reducing the sizes of their IT
departments with the valid reasons that professional IT related services can now be comfortably
executed from their head offices in London, Paris or New York- courtesy of broader and higher
quality levels access now available within developing countries.

6.   What are the implications?

With such a trend, developing countries would simply provide a broader market for exploitation
from developed economies.  Kenyans and their counterparts from the region shall become very
active consumers of ICTs but shall never effectively benefit economically from the same.  This is
because the ultimate beneficiaries shall remain those who deliberately chose to play at the top of
the information technology value chain.  This phenomenon has been described as tele-colonisation
[3] by Noguera (2002) but I prefer to call it digital colonisation.  Developing countries are at risk of
a second scramble and re-colonization of Africa as developed nations rush to extend their market
horizons.

7.   Conclusion (necessary Strategies)

Indeed Access to and use of ICTs are the beginning steps to bridging the digital divide; but they
should never be an end in themselves. If policies and other interventions are created purely on
these two steps, then closing the digital gap shall be realised in statistical terms but not in economical
terms.  The gap between the poor (developing nations) and rich (developed countries) shall widen
proportionally with increasing levels of ICT access.

Kenyans must welcome developments and progressions in ICT use and access but must go a
step further to draw up strategies that would empower communities to play at higher levels of the
information technology value chain. On a fairly strategic level here are some suggestions for
effectively playing at the top three layers:

7.1   Strategic Action:

Jobs (ICT Professional):
• Government and Institutions must introduce ICT skills and training at a very low level: - primary

education.
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• This commitment should be in real terms i.e. deliberate budget allocations, time frames and
other resource commitments must be made.

Innovation & Ownership:
• Government and institutions must encourage innovation by placing policies that promote

entrepreneurship spirit.
• This may be in terms of investing and supporting ICT incubators, research efforts and institutes.
• Providing comprehensive legislation to protect intellectual (ICT related) property.
• Encouraging Public/Private Sector initiatives and knowledge exchange.

On a short-term and tangible basis, the following quick points maybe done to increase effective
participation within the IT Value Chain.

7.2   Tactical Action:

Access to Technology:
• Rapid Liberalisation of ICT Services.
• Rapid completion of privatisation of Public Utilities within the ICT Sector.
• Effective Regulation to ensure the rural communities don’t get marginalized due liberalisation.
• Tax exemptions to cover all ICT related products.

Use of Technology:
• Programs to train and induct the sector work force on ICTs.
• Mandatory use of automated work-processes.
• Realistic and affordable eGovernment initiatives.

Jobs (ICT Professional):
• Specialised training of local professional on emerging technologies.
• Strategies to attract back local talent that fled to the diaspora.
• Strategies to attract international ICT jobs along the model of Indian call centres.
• Programs to jump-start the creation of local ICT content without which consumers are forced

to consume ‘foreign’ content leading to capital flight.

Innovation and Ownership:
• Policies to protect, recognise and reward innovations.
• Enactment of e-legislation.
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