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Abstract
This paper examines the current state of technology integration into distance education delivery in higher education institutions in Sub-Saharan Africa, and prescribes a framework for the development and implementation of technology-enabled educational policies and practices that might be suitable for the unique situation of the sub-region. Higher education in Sub-Saharan Africa is currently in a crisis situation as institutions are facing several challenges including collapsing infrastructure, limited financial resources, brain drain etc., and yet are under pressure to meet increasing demand for education by large sections of the adult population.  Though online distance education has been touted as the best possible solution to these crises, the fact that this sub-region has the poorest requisite infrastructure and the lowest internet connectivity and usage levels in the world, poses yet another challenge. 
This paper analyzes these constraints within the context of the technology infrastructure initiatives and educational practices that are currently taking place in the sub-region, and recommends a technology-enhanced distance learning conceptual framework that might serve as a guide to improving the current practices. Such improved practices should contribute in enhancing the delivery of quality and affordable higher education to a larger section of the adult population within the sub-region.

Introduction

In his book "The educational crisis: A systems analysis," Coombs (1968) observed that educational systems were adapting too slowly to the faster pace of events on the move all around them, the consequence of which was a worldwide crisis in education. This was evidenced by:
1. Growing obsolescence of the old, outmoded curriculum content in relation to the advancing state of knowledge and the realistic learning needs of students
2. The misfit between education and the development needs of societies,
3. The growing imbalances and maladjustments between education and employment, 
4. An inherent inertia of educational systems, “which caused them to respond too sluggishly in adapting their internal affairs to new external necessities, even when resources have not been the main obstacle to adaptation," and
5. The growing gap between the rising costs of education and the funds countries would be able and willing to invest
Though these observations were made almost forty years ago, the current educational situation worldwide is not much better, and in the case of Sub-Saharan Africa, it has probably taken a turn for the worst, especially with regard to higher education. Indeed, higher or tertiary education in Sub-Saharan Africa is currently said to be in a state of crises as, in addition to the prevalence of all of Coombs' observations listed above, institutions are facing several other severe challenges including brain drain and collapsing infrastructure, whilst are under constant pressure to expand access to a diverse group of adults seeking higher education (Saint, 1999; Shrestha, 1999).
To address these and other challenges confronting higher education in Sub-Saharan Africa, several initiatives and interventions have been adopted by the institutions, governments and other sub-regional and world bodies over the past couple of years. Unfortunately, most of these interventions, which aimed mostly at expanding the conventional face-to-face teaching methods and residential campus models, has had very minimal effect as the sub-region could only manage gross enrolments of about 5% of adults of tertiary age by 2005, the lowest in comparison with all other regions of the world (see Fig 1).
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Fig. 1.
Percentage Gross Enrolments Ratios of Adults in various Regions of the World

Source: UNESCO Institute for Statistics in EdStats, May 2007 

It is thus becoming increasingly clear that for Sub-Saharan Africa, the traditional methods of delivering higher education will not be capable of significantly addressing the present challenges.

However, with the current advances in Information and Communication Technologies (ICTs) by way of improved computer power, faster data transfer rates, and attendant lowering of costs, higher educational institutions in Sub-Saharan Africa have now been offered a better opportunity to begin confronting the challenges of educational access, cost and quality (Mackintosh, 2005). By effectively harnessing these technologies, especially the Internet and World Wide Web, educational resources and activities can be wholly or partially moved from the "same time, same place" conventional model, to "anytime, anyplace" learning through online web-enabled content delivery and interaction. Indeed, effective integration of ICTs into educational curricula has been demonstrated to have positive effects on student learning (Harvey, 2003; Kiluk, 1994; Salpeter, 1998), and emerging educational theories such as constructivism and socioculturism are directly linked with ICT use in instruction (Jonassen et al., 1995; Perkins, 1992). Thus the UNESCO Regional Conferences on Higher Education held in Tokyo and Dakar (1997-98), declared that “Higher education institutions must adopt these new approaches for the packaging of information, for course delivery and for thinking traditional approaches to teaching and learning” (Shrestha, 1999, p. 4). 

With efforts being made by various governments within the sub-region to increase access to information and communication technologies and services, most higher education institutions are also beginning to explore ways of leveraging these technologies to increase access to quality courses and programs for a diverse pool of learners. E-learning, as technology-enabled learning processes are commonly called, is therefore beginning to gain root in African higher education, albeit very slowly due to the prevalence of some constraints. 

This paper highlights some of these constraints that institutions currently face, and argues that the best option for improving access to higher education without sacrificing quality lies in the adoption of distance learning, appropriately complemented with the application of the currently available technological resources and services.
Higher Education in Sub-Saharan Africa - a Brief Background
Though there is a much longer history of higher education in Sub-Saharan Africa dating back to the 13th Century AD in Timbuktu in Mali, Fourah Bay College in Sierra Leone, Liberia College and some universities in South Africa in the 19th and early 20th Centuries, the major universities were established by Britain in the Sudan, Nigeria, Ghana, Zimbabwe and Uganda; by the French in Senegal; and by Belgium in the Congo, all between the mid-1940s and the end of the 1950s. However, by 1960, only 18 out of the 48 countries in Sub-Saharan Africa (excluding South Africa) had universities or university colleges. Widespread university education in the sub-region is therefore essentially a post-colonial phenomenon as the newly independent countries regarded the establishment of local universities as a major part of the post-colonial national development project (Sawyer, 2002). 
Much like higher educational institutions in other parts of the world, African universities were expected to provide the home-grown leadership that was needed for rapid socio-economic development. Thus in the post-independence era of the 1960s and early 1970s, most African countries established universities and other higher education institutions that provided good quality education for their citizens. Indeed the number of universities in Sub-Saharan Africa increased from around 20 in 1960 to over 150 by 1990 (Reddy, 2002).
As these institutions of higher learning were serving a national cause, they enjoyed state support and generous flow of resources. Indeed, in most countries, university students received a stipend in addition to free tuition, board and lodging, a situation which continued well into the 1980s. As expected therefore, African universities performed creditably during the post-independence period and provided high-level personnel for the civil service, schools, agriculture, social sciences, medicine etc.
The downturn of most African economies in the 1980s however saw diminishing support from governments to universities and this, together with other factors, plunged African higher education into a state of crisis as was evidenced by student unrests, rampant closures, brain drain among faculty members, decay of physical facilities, poorly stocked libraries etc. These crises have persisted to the present day.
Major Challenges Facing Higher Education in Sub-Saharan Africa
1.
Massification: Significant increases in enrollments in higher education the world over during the past few decades is a phenomenon that has been described as Massification. Population explosion, increased enrollments in pre-tertiary institutions, changing demands of the labor market, the needs of adults in the workforce to upgrade their skills are all factors that are contributing to the massification of higher education. Universities are therefore compelled to shift from elite systems, i.e. catering for the young elites in society, to mass systems that can serve the needs of a broader spectrum of the population (Trow, 1973). Undoubtedly, this has created major challenges with respect to access, curriculum restructuring, quality of programs, teaching and research, finance etc.
2.
Privatization: Following the inability, or unwillingness of most African governments to meet increasing demand for higher education by expanding on the existing state-owned institutions and/or setting up new ones, private individuals began to step in ostensibly to "help" address the higher education crisis. Literature on the impact of these private institutions on the African economy is still largely unavailable, however it is clear that most governments are still as yet not sure of how to regulate and help integrate the private institutions into the framework of the general educational systems, especially as some of these institutions are profit-making ventures. Moreover, most of the private institutions offer very low enrollments, concentrate on a few low-cost directly marketable courses and programs, do not encourage research, mostly depend on faculty members from the public universities - all factors that tend to further deepen the crisis of African higher education.
3.
Globalization: This socio-economic system that is currently sweeping the world has at its core phenomenal increases in size, complexity and speed of global financial transactions (Castells, 1998, cited in Reddy, 2002), the fallout of which is having drastic consequences on higher education particularly in sub-Saharan Africa. To survive in this complex global environment, higher education institutions are compelled to adopt the strategies of corporate entities whereby knowledge is now being seen as a commodity to be traded in some form or the other. Thus institutions the world over are commercializing research, selling education to those who can afford to pay, selling intellectual work to industry and even outsourcing some academic activities and services. With technology being the driving force of globalization, African higher education risks being marginalized as the requisite technological infrastructure and other support services are largely non-existent, and even in situations where efforts are made by governments and other donor agencies to provide the needed technological resources, the human resource capacity needed to effectively use of these technologies is lacking.

4.
Governance: In addition to all the challenges enumerated above, African higher education institutions have had to contend with other issues such as political interference, inappropriate or weak governing structures, corruption etc.- all of which have contributed to campus instability, low morale among faculty, ineffective use of the limited available resources, bureaucratic practices, admission and examination malpractices etc.
Coping with the Challenges
The Current Situation
There is no doubt that the quality of teaching, learning and research within higher education institutions in Sub-Saharan Africa has declined considerably over the past few decades in the face of the numerous challenges mentioned above. University communities have therefore been compelled to adopt a variety of strategies not only to be able to continue to fulfill their mandate of providing quality higher education to the populace, but to survive and remain relevant within the current global socio-economic order.

For a complete revitalization of African higher education, institutions such as The World Bank, UNESCO, Association of African Universities (AAU) as well as other African organizations with interest in higher education proposed the adoption of certain guidelines (Association for the Development of Education in Africa, 1999), some of which include:
· Strategic Planning

· Management training for university managers, administrative staff and department heads

· Development of comprehensive quality assurance mechanisms

· Adoption of state of the art technologies to assist both managers and instructors
· Diversification of methods of funding - tuition fees, contract services, continuing education etc.

· Assuring institutional management autonomy, initiative and academic freedom

· Situating research and teaching agendas within the African context

· Instituting national, regional and international collaborations for the sharing of expertise, equipment, research

Following this, funds were provided to several universities to develop and implement strategic plans along most of these guidelines. However, as Sawyer (2002) points out, most of these plans were rather grand visions and mission statements or wish lists of desirable activities and outcomes, rather realistic deliverables. Thus, though it can be argued that giant strides have been made by some universities following the implementation of these strategic initiatives, the reality is that as at 2005, gross tertiary enrolment still represented less than 6% of the adult population in Sub-Saharan Africa. 
The Case for Online Distance Learning
Of the suggestions and recommendations being made about strategies that can be adopted by African universities to help address the current crisis, little emphasis is being placed on the issue of distance learning, even though this mode of education delivery has been operational within the continent over the past several decades. This is probably due to the fact that distance learning has been viewed as a correspondence-type supplementary mode of education mostly appropriate for adult learners (especially teachers) who wish to upgrade their knowledge or skills. Thus, whilst some universities within the sub-region such as the University of Lagos in Nigeria, University of Education, Winneba in Ghana etc. have been practicing this correspondence mode of distance learning, most others have tendered to shy away from it.
However, with the current advances in Information and Communication Technologies (ICTs), online learning is now being seen as the most feasible and economically sound means of expanding access to quality higher education. 

As a Commonwealth of Learning Report (2004) put it:

Carefully conceptualized and implemented distance learning has demonstrated great potential for vastly increasing the flexibility of education provision, providing education to people where, when and how they want it. In particular it can provide lifelong educational opportunities for experienced adults, especially women, whose life circumstances preclude participation in institutions that demand near full-time attendance at places far away from where they live and work. It has also been shown to be a cost-effective method of educational provision, particularly when used in mass educational programs involving large numbers of learners (p.1).

Online distance learning is thus being adopted by higher educational institutions worldwide as an alternate or complementary mode of education delivery. In fact, online education has been heralded as the next democratizing force in education, particularly in higher education (Jones, 1997). In Sub-Saharan Africa however, where due to lack of the requisite infrastructure, it is estimated that only 1 in 250 people use the internet as against the global average of 1 in 15 (UNESCO Institute for Statistics, 2007), online learning in higher education poses a great challenge.
The State of Online Distance Learning in Sub-Saharan Africa

As the potential benefits associated with an expanded use of online distance learning have been demonstrated to be quite numerous, many African institutions of higher learning are beginning to subscribe to this mode of learning, though mostly in principle and rhetoric. In reality, few institutions have made efforts to use interactive information and communications technologies (ICTs) as the main platform for course delivery and learning, whilst other external or collaborative initiatives do not seem to be making any significant impact in this direction. 
The African Virtual University (AVU), established in 1997 in some select African countries with the support of the World Bank, was the first major acceptable initiative in online distance learning and succeeded in creating awareness and stimulating interest in the potential role that ICTs can play in education. However, the fact that the course materials were mostly produced in the United States, coupled with the expensive video-conferencing mode of broadcasting instruction, rendered the program quite ineffective in the long run, though successes have been reported in some cases (Howell et al., 2004; Juma, 2006). 
The Confederation of Open Learning Institutions in South Africa (COLISA), a partnership of three of South Africa's main tertiary distance education institutions (UNISA, Vista University and Technikon SA), was also established in 1996, and its purpose is to develop Internet-based courseware, a Web-based student-teacher interaction system, and a series of local Internet access points for students (Farrell 1999). UNESCO's open educational resources initiative also provides educational resources (lecture material, references and readings, simulations, experiments and demonstrations, syllabi etc.) freely for adaptation and use. Cyber School Africa (CSA), SchoolNet Africa, Consortium International Francophone de Formation à Distance (CIFFAD), and the International Council for Distance Education (ICDE) are other examples of technology-based educational initiatives in Africa (Rumajogee, 2002; Shrestha, 1999).
All these ICT-enabled learning initiatives are however, mostly being implemented as components of the correspondence-type distance learning programs that have been in existence over the past century (Axmann, Fourie, & Papo, 2002), and are therefore not fully integrated into the regular course delivery of most institutions. As a Commonwealth of Learning (COL)
 report points out, the increasing interest in online education remains focused on ways to use technology to deliver traditional educational products in ways that make them more accessible, flexible and cheap whilst generating revenues for the respective institutions (Farrell, 2001). 

This state of affairs has been mostly attributed to, among other things, a mind-set that categorizes online learning as second best, lack of expertise to manage such processes, poor infrastructure, limited budgets and insufficient analytical research to inform policy and institutional development (Rumajogee, 2002). Also, as is the case in other parts of the world, traditional institutions are reluctant to make the investments required in specialized technical and support staff and for the cultural changes necessary to communicate to existing staff the importance of new online distance learning initiatives (Natriello, 2005).

Thus only a handful of educators and researchers are involved in creating and teaching fully online courses within universities in the sub-region. Incidentally, other distance learning programs (mostly at the post-graduate level) are being delivered by universities in the developed world through the Internet and supported by on-line virtual libraries, and these are available to a few self-motivated and financially sound students in Africa who seek post-graduate qualifications (Saint, 1999). The paradox however is that some countries are trying to prevent such education imports by using measures such as direct legislation, policy, or refusal to recognize foreign credentials as there are problems of quality control and accreditation (UNESCO Institute for Information Technologies in Education, 2002). 
A Suggested Framework for Effective Online Distance Learning in Sub-Saharan Africa

In light of the above mentioned challenges and constraints, how can African institutions of higher learning best harness the potentials of the available technological infrastructure to deliver quality education online so as to meet the ever increasing demand of higher education? We believe that, rather than just wholly adopting and implementing applications that have been demonstrated to work elsewhere (mostly the developed world), or simply placing classroom-based learning material on the web, institutions need to adopt holistic and comprehensive instructional design and delivery strategies that are informed by systematic research and other educational practices carried out within the African context. 
We therefore suggest the following theoretical framework and research methodology which we believe can serve as a guide for institutions in this direction. This framework, though informed by other educators' recommendations for creating pedagogically effective online learning environments (e.g. Reeves & Reeves, 1997; Siragusa, Dixon, & Dixon, 2007), is largely based on our experiences with conducting online distance learning within the African context, since a general consensus about a distinctive online pedagogy is yet to emerge. It follows the general pattern of: Analysis, Design, Development, Implementation and Evaluation.
Analysis

1.
As much as possible, do a Needs Analysis

· Identify target audience

· Determine the actual and desired situations.
· Determine what is causing the gap (if any) - might involve some research

· Determine how training can best bridge the gap 

· Determine if these needs are not already being met by other institutions
2.
Determine Institutional Affordances and Constraints

Analyze the particular institution in terms of:
· Technological Infrastructure: Hardware and Software, Internet bandwidth, Communication infrastructure, Technical support, Instructional Resources etc
· Institutional policy: Course loads, grading policy, access to library resources, legal and ethical issues, accreditation etc.

· Faculty support: Incentives, professional development etc.

3.
Know the Prospective Learners. 

Prior to launching any online learning activity, instructors need to have a full understanding of their prospective learners. Use methods such as focus group activities, surveys, interviews etc. to determine the prospective learners'
· General Characteristics: Age, level of education, language ability

· Personal/Physical Characteristics: Geographic location, sensory, motor or mental conditions

· Entry Skills: Existing knowledge, skills, computer literacy 

· Instructional Preferences: Type of presentation, need for practice, type and amount of feedback

· Affective Characteristics: Motivation, self-concept, attitudes, interests and expectations
4.
Determine appropriate design and delivery strategies based on the results of the above analysis.

The table below gives an example of how this can be structured
	Learner Characteristics, Resources & Constraints
	Implications for the Design of the Delivery System

	Learners will be people in organizations (primarily trainers/educators) with the mandate to package knowledge for impact using the Internet. 
	Instructional strategy should be applied appropriate. Allow learners to apply skills learned to their own context.

	Technophobia may be an issue.
	Take opportunities to demystify technology. Take focus off technology and refocus on learning. Do not assume too much prior knowledge.

	Learners will be busy with their jobs and will have limited time to devote to study.
	Present information in easily completed chunks.

	Learners will be accustomed to conventional, scheduled, directed, instructor-led instruction.
	Balance self-direction carefully with more structured learning. Keep progression through course to a schedule. Ensure that learners do not feel isolated.

	Learners will be geographically dispersed internationally.
	Use self-study materials and distance learning methodologies that allow learners to study independent of time and space.

	Learners will be in different time zones.
	Use asynchronous forms of interaction.



Source: http://www.knowledgebank.irri.org/ 

Generally however, irrespective of the instructor's pedagogical philosophy, any instructional strategy adopted should:

· Be based on sound learning theories

· Try to accommodate different learning styles

· Allow for flexibility of access i.e. anytime and anywhere
· Be goal and task oriented

· Ensure that learning material and activities are engaging to keep learners motivated
· Promote interactivity and collaboration

· Ensure prompt feedback

· Provide for formative and summative evaluation of learning

4.
Determine what the course must contain in order to achieve the instructional goal

Content analysis enables the instructor to design the course into modules and lessons

Design
In this phase, the subject matter expert works with an instructional designer to create blueprints for learning by

· organizing and sequencing content
· writing learning objectives
· writing appropriate lesson transitions
· preparing learner assignments

· preparing review and/or assessment questions

The output from the Design phase should be in the form of storyboards.

Development
Building the content into learning that can run on the web. Considerations should be given to:
· look and feel of the content

· directory structure and navigation of the content

· Web content authoring tools

Implementation
Formative Evaluation

The first stage of the implementation process should include testing the materials to determine their effectiveness and possibly improve upon them prior to full implementation. This formative evaluation process involves 3 stages.
1. Expert Review
Competent experts in the field check the content for validity, relevancy and currency of the content.

2. Developmental Test
A small number of learners from the target population work through the materials with the e-Learning developer.

3. Field Test
The e-Learning is piloted with a larger group of learners to determine whether or not the materials are ready for actual implementation. The field trial is conducted in the real environment to simulate actual implementation.

Revisions might be required after each stage, but all these activities should culminate in the final implementation.

Evaluation
The purpose of the final evaluation is to determine how well the course attained its goals and the kind of impact it had. It should typically involve reviewing the learning objectives to see the extent to which these have been met, and also evaluating student learning by way of exams, projects etc. Also it is worth conducting an end-of-course survey to determine students' level of satisfaction with the course, whether their expectations have been met and also elicit any concerns or opinions they might have regarding their online learning experience.
Conclusion

Online distance learning has the potential of providing quality higher education to all those who are in need of it, and higher education institutions in Africa now have the opportunity of reaching a broader section of the adult population by adopting this mode of instruction delivery. However, the current practice of merely introducing technology to correspondence courses or simply taking classroom courses and placing them on the web will most likely not achieve any desired results. As Hiltz & Goldman (2005) point out, the effectiveness of online learning is contingent not only on access to the necessary technological facilities, but also on the teacher conducting the course in a manner that fits the characteristics of the medium, the nature of the course materials, the characteristics of the students, and also on students being motivated and able to participate actively and regularly. Effective online learning therefore requires systematic planning and implementation processes, and we hope that the framework outlined above can assist in that direction.
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� The Commonwealth of Learning is an International Organization established by Commonwealth


Governments in September 1988 to create and widen access to education and to improve its quality, utilizing distance education techniques and associated communications technologies to meet the particular requirements of member countries.








