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Introduction

As the twentieth century draws to a close, many African countries are beginning to see the value of the Internet. All African countries now have some form of Internet connection, and nearly all African universities have at least some e-mail access (Useem, 1999), but many African universities would like to gain Internet access or expand their existing capabilities. Students, educators and administrators are considering whether the power of the Internet is worth the cost, and how they can make the best use of it for learning, teaching and administration.

Purposes

In many African universities, libraries do not have many recent books and journals, and there is little money to sponsor travel to regional conferences. As a result, educators feel isolated from colleagues and developments in their field, and many of them leave for more intellectually stimulating positions in developed countries (Useem, 1999).

In the 1990s, the paradigm of a computer has dramatically shifted from standalone machine to communication device. Computers are increasingly being networked through both local area networks and the Internet. In a university setting, this allows African students and educators to communicate through electronic mail and academic discussion lists with individuals and groups of colleagues in the same university, in different universities in the same country, in different African countries, and on different continents. Intercultural exchange on the Internet can provide research opportunities and lead to international understanding, cooperation and peace. 

The Internet has a wealth of information from around the world, and can be considered the world’s largest, most accessible library. Internet search engines can help students and researchers locate many kinds of information quickly and easily.

The Internet can also provide access to journal articles. Some publishers offer Internet versions of journals at reduced costs to low-income countries (Butler, 1999). Some African universities can now purchase sets of journals on CD-ROM and make them available in libraries on their local networks or the Internet (Useem, 1999). Electronic search engines can reduce the time and energy spent locating and reproducing journal articles. They can also reduce the burden on library staff by allowing patrons to do their own research. African academic societies can publish their own journals on the Internet at low cost, without having to contend with the cultural biases of Western journals (Butler, 1999). The Internet can be used to promote African languages and cultures by distributing research in African studies. 

Another use of the Internet is distance education. There is a rapidly increasing demand for higher education in Africa (Useem, 1999) due to the population explosion and improved basic education. Some or all of a distance education course could be provided over the Internet, including distribution of readings and course materials, collection of assignments, group discussions, and individual correspondence. An innovative distance education program is the African Virtual University, which is adapted from the distance education program of the Open University in the United Kingdom. University instructors in Europe and the U.S. offer courses in areas of shortages such as math, science and information technology by satellite, videotape, electronic mail, phone and fax. Participating African universities are required to have the necessary Internet capabilities (Kigotho, 1997 and Hall, 1998). Also, the University of South Africa (UNISA), the largest university in South Africa, is converting many of its paper-based methods and services to Internet formats (Hartzer & Paterson, 1998).

Universities can use Internet interfaces and databases for many administrative services, such as personnel, advertisement, financial accounts, and student admissions and registration. Students and university staff can also use the Internet for various education-related personal and commercial services such as correspondence with distant family and friends, job searching and advertisement, and purchase of books and educational materials (Kroder & Swank, 1997).

Advantages

African universities actually have a few potential advantages over universities in developed countries. Some of the fastest growth of the Internet in terms of number of users is occurring in developing countries (Butler, 1999). Commercial support for the Internet is occurring at an earlier stage than in the West, where developments were slower because they were driven mainly by research (Butler, 1999). Change must occur in the West must occur relatively slowly because it has a large investment in intermediate communication infrastructures such as copper-based phone lines which African countries can “leapfrog” by going directly to modern communication infrastructures such as fiber optic cable (Butler, 1999). Because of relatively low labor costs, companies in Internet-based industries can compete economically with the West. Finally, because of the large African demand for distance education, economies of scale can make distance education cheaper for universities and students.

Problems

However, these few advantages are overshadowed by many problems: financial, physical, pedagogical, curriculum, personnel, and political. Most of the problems apply to the general use of computers in Africa as well as to the use of the Internet at African universities.

Costs

The costs to students, universities and governments of information technology are high, especially in developing countries, where emergencies are common and short-term priorities are often higher. Many African universities are experiencing financial crises because of an increase in demand and a decrease in government support (Useem, 1999). Equipment must be imported at greatly inflated prices, and there is a shortage of foreign exchange. Most university students in developing countries are relatively young and poor, so they cannot afford luxuries like their own computers, and the introduction of Internet technologies to universities might drive up tuition costs. As a result of the high costs, only 15% of UNISA students had access to the Internet in 1996 (Hartzer & Paterson, 1998), and only one in 5000 Africans is an Internet user, compared with one in five in Western countries (Useem, 1999). “Lack of access to the Internet has been the largest barrier to its use in developing countries” (Butler, 1999, p. 10).

Hardware and Software

Africa’s frequently hot, dusty, humid environment will damage computers unless they are housed in clean, air-conditioned buildings. Often existing buildings must be redesignated as libraries or computer labs (Kroder & Swank, 1997) and are not ideally suited for computers. Electricity and telephone outages are common, and there is a shortage of electrical outlets and telephone lines. Low network bandwidths and slow dial-up connections often make Internet access slow and frustrating, and the high price of long distance and even local phone calls can make it expensive. Some fancy multimedia-based Internet sites do not work properly on old computers and browsers.

Students

Computers and the Internet may increase inequalities between wealthy urban students and poor rural students, and between users and non-users. Access to telephones, electricity, computers and the Internet in Africa is even more highly biased toward cities than in the West. There is also a large disparity between South Africa and the rest of the continent. South Africa has 85 to 90 percent of all African Internet users (Useem, 1999), 95 percent of hosts, and 20 times fewer people per telephone, mainly because of its large, wealthy white population (Hall, 1998). 

Before students can use the Internet at all, they need basic skills in typing, word processing, and a mouse-driven computer windowing system. To use it effectively, they need to learn a variety of software, such as Web browsers, e-mail, online conferencing, search engines, Web authoring packages, and Web publishing. Also, the Internet is full of unstructured, unmediated content, and students need to know how to identify needs for, find sources of, search for, evaluate and use information purposefully and effectively (Hartzer & Paterson, 1998). Students who do not begin university studies with basic skills will have particular trouble in distance courses where the Internet is the main or only way to get information, communicate and participate. The Internet alone cannot help bright but educationally disadvantaged students to catch up.

Curriculum

The curriculum of African education has long been dictated by colonial and neocolonial powers. Using the Internet for educational purposes may only worsen this trend. The Internet is heavily biased toward English, but for nearly all Africans English is at best a second or third language, and in rural areas English instruction is particularly poor. There is also a cultural bias that reinforces the cultural imperialism of the West; Africa hosts only about 0.02% of the world’s Internet sites (Useem, 1999), and Africans have created relatively little Internet content. Western countries export educational materials because a market exists, but the materials are not necessarily “appropriate for the educational contexts of the developing world” (Hall, 1998). 

Training and Technical Support

Students, instructors and administrative staff must be trained to use various Internet capabilities. They must also see the benefits of using the Internet, or else they will resist the innovation and show preference for traditional technologies like paper. Staff must be capable of administering and maintaining hardware, software, databases, networks and web sites, and providing user support. Often foreigners must be hired at comparatively high wages when sufficiently trained local staff members are not available (Useem, 1999). Also, there is the danger that hackers will use the Internet to break into university systems if adequate security is not in place.

Regulation and Policy

Unregulated commercial and foreign interests often dominate over educational ones, monopolizing the Internet industry and creating profits at the expense of exploitation of students and universities. Also, some governments might perceive the free speech that occurs on the Internet as a threat to national security, as anti-government forces may well use the Internet to attack and even overthrow the government.

Solutions

Technical and Physical

A variety of innovative strategies have been conceived for using the Internet in African higher education. Phone and Internet connections are made through some combination of satellites, cellular connections, radio connections, microwaves, fiber optic cables, and copper wire. The Africa ONE project is a plan funded by private investors to run a submarine fiber optic cable around the entire coast of Africa by the year 2000 (http://www.afbis.com/nigeria/africa-one.htm). Wind-up computers, solar-powered generators, transportable phone shops (Hall, 1998), village Internet cafés, and regional technology-based learning centers can help provide Internet access and services to students and the general population in remote rural areas and townships where the infrastructure is poor. Internet-based language translation and speech synthesis and recognition may occasionally help reduce language and literacy barriers. Software that minimizes online usage, e.g. by downloading Internet sites for later offline browsing, can greatly reduce connection time costs.

Pedagogy and Curriculum

If possible, students should be introduced to computers and the Internet before they get to the university. They should be given an entrance test of computer and Internet literacy, and they should be required to take sequential modules to make up for deficiencies.

Internet training should be available for pre-service and in-service university professors and secondary school teachers. Instructor Internet training should include methods of integrating the Internet in lessons and using the Internet to enhance the teaching of specific subjects, finding teaching resources on the Internet, using Internet tools for communication with colleagues, creating instructional materials for the Internet, and creating Internet content. User support should be available through telephone and postal mail as well as electronic mail and the Web.

Instructional materials should not be mere copies of static printed documents; they should be designed to take advantage of the unique properties of Internet media. Interactivity should go beyond hyperlinks and multiple-choice buttons. Screens should include less text per page use and more multimedia (graphics, sound, animations and video) where appropriate. Materials should be tested on a wide range of computers, and text-only versions should be available so that they are equally accessible to everyone.

Computer science, informatics, instructional design, educational technology, and other Internet-related subjects should be taught at universities to ensure that there is expertise in the planning, design, development, use and support of hardware, software, courseware, and instructional materials.

Regulation and Policy

African universities and national governments should conduct needs assessments by researching existing computer and Internet use and future demand for it in basic and higher education, industry, and society as a whole. They should then create policies on the purposes, uses and funding of the Internet and related infrastructures.

Government regulations should ensure that small Internet companies can compete fairly with larger ones and partnerships with commercial organizations are balanced by concerns of equity and fairness for disadvantaged end users in terms of cost, access, availability, usage and content (Hall, 1998).

As the Internet becomes more widely available, the focus of policy decisions should be not on the latest hardware and software or a “shopping list of technology” (Useem, 1999, p. A52), but on how to use the technology to increase the production of relevant content and the effective communication of ideas. The Internet can be used to “radically redesign the process, structure and delivery of higher education in Africa” (Useem, 1999, p. A52). Rather than merely copying American models of university Internet use, African universities should use the Internet as a tool of empowerment. For example, some universities have taken the lead by going into the Internet business for themselves or developing their own expertise (Useem, 1999). They should collaborate with other universities to design solutions appropriate to their own contexts, constraints, abilities and strengths.

Conclusion

Although an explosion in the use of the Internet in African universities in the next decade is almost assured, given the serious problems to be overcome, it is important for everyone involved to restrain their enthusiasm. The Internet will allow commercial and foreign interests to increasingly control African universities and governments. Internet access will remain expensive. Heavy investment in Internet technologies without proper policies, planning, training and teaching will waste large amounts of money that could have been spent in meeting basic human needs of the desperately poor African majority, to whom the Internet will remain inaccessible and useless. In countries where the many implications of introducing the Internet into African universities are not well understood, the Internet will be just another way to increase inequalities.
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