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1. ABSTRACT 
This paper is an explication of how the African Virtual University (AVU) has implemented a Teacher Education Program (TEP) that has been funded by the African Development Bank (AfDB) in ten countries.  The project is meant to train teachers in mathematics, science and the use of information and communication technologies (ICTs) across the school curriculum.  The program will make use of different Open, Distance and Electronic Learning (ODeL) methodologies to deliver content to teachers in ten Eastern African countries.  The AVU has now developed expertise in different ODeL methodologies and this project is the second major activity that the AVU will be involved in.  The major partners in the project are African universities, ministries of education, teachers unions, NEPAD and multilateral agencies such as UNESCO.
The focus of the paper is on a case study description of what we consider to be a innovative multi country project because of the intended extensive use of ICTs and various ODeL methodologies using VSAT technologies.  It shies away form a theoretical exposition of teacher development.  It is a description of a project that is slowly capturing the hearts and minds of many policy makers, teacher educators, university administrators and curious researchers on the African continent. Specifically, the paper assesses the key challenges of teacher development that confront Africa today, traces and outlines the origins of the African Virtual University, its vision, mission and paradigm shift from brokering overseas content to capacity enhancement in ODeL in African institutions.
 An analysis of the way the teacher education program was conceptualized is made and implicit assumptions underpinning the conceptualization are exposed. While describing the implementation phases of the program, the authors illuminate the key principles upon which program design, planning and implementation has been predicated. These principles are inclusiveness; collaboration; local ownership; flexibility; structural and content reform and articulation with other programs and projects within the participating countries.  The paper then concludes by arguing that a consortium approach to program design, planning, development, delivery, monitoring and evaluation promises to be an important way of implementing a teacher education program on the African continent.          
2. INTRODUCTION 
There is growing evidence that teacher education and development in Africa presents one of the greatest challenges to both governments and teacher education institutions (Robinson and Latchem, 2003, Nzomo, Kariuki and Guantai, 2001, Kenya Republic of, 2003, Orfield, 2004, Tatto, 1999, Popkewitz, 1993). Some of the challenges relate to: the growing gap between the demand and supply of teachers especially in science and mathematics; the increasing demand for better quality teachers and teacher educators; the need for social and professional regulation in relation to quality assurance; the challenges of cross border education; advances in ICTs and the resultant need for leveraging modern ICTs in the training of teachers; pressure for national competitiveness in a globalized knowledge-based economy against an existing reservoir of untrained and under trained teachers in many African countries; and, the inability of the traditional residential university model of teacher education and training to adequately meet either current or projected demand for teacher education. 

In Sub-Saharan Africa particularly, two problems of teacher supply that threaten the attainment of global and national education targets are noticeable. First is the shortage of teachers occasioned by increasing numbers of pupil enrolments and the negative impact of the HIV/AIDS pandemic on the teaching profession in particular. Second is the fact that even where there are enough teachers many of them are untrained or under-trained, and the quality of training is often itself inadequate. Recognizing the potential and increasing role of ICTs in addressing some of the above challenges, in particular enhancing the quality of and access to quality education, the AVU has initiated a continent-wide TEP which focuses on the use of ICTs both in and across the curriculum, with a particular focus on Mathematics and Science Education. 
During the first quarter of 2005, the African Development Bank (AfDB) gave the AVU a grant to facilitate implementation of the program in ten countries, namely Djibouti, Ethiopia, Kenya, Madagascar, Mozambique, Somalia, Tanzania, Uganda, Zambia and Zimbabwe. In the course of conceptualizing, planning, designing, development, and implementing this program, the AVU has recorded significant successes, encountered various challenges and more importantly drawn useful lessons that could inform similar initiatives. Accordingly, in this paper we provide an overview of the origin, vision and mission of the AVU, highlight the recent paradigm shift that has given impetus to AVU’s dynamic response to challenges of access, quality and relevance, and illuminate the underlying assumptions that informed program conceptualization. Further, we outline the key objectives of the TEP, explain the planning and implementation processes and articulate the key lessons learned so far.                

2.1. The AVU’s Origin, Vision, Mission and Paradigm Shift 
Among other tertiary education networks in Africa, the African Virtual University stands at the forefront of the efforts to harness the full potential of ICTs for education on the continent. As an educational network, the AVU uses ICTs to provide, in collaboration with partner universities across the continent, quality education to a wide array of learners, including traditional students, life-long learners and active workers and professionals. Although initially launched in 1997 as a World Bank project based in Washington D.C, the AVU has evolved over the years to become an African-led and African-run initiative with the Headquarters located in Nairobi (Kenya) since 2002. Presently, the AVU network comprises 56 Partner Institutions (PIs) hosting the AVU Learning Centres in 27 Anglophone, Francophone and Lusophone African countries. 

The AVU envisions an African higher education scene in which Open, Distance and e-learning (ODeL) will play an increasingly substantial part.  Through the use of a wide range of technologies from print to ICTs, ODeL will significantly increase equitable access to relevant, affordable, cost effective and flexible tertiary education and training. The AVU intends to be pivotal to a leading continental educational network of higher education institutions, all engaged in enhancing their capacity to utilize innovative ODeL systems and methodologies of high quality. Accordingly, the AVU’s mission is to increase access to higher education and training in Africa by working with and supporting higher education institutions to develop, deliver and manage their own demand driven, flexible, affordable and scalable programs using ODeL methodologies.   In this way the AVU will be in directly contributing to increasing access to tertiary education and training in Africa.
At the beginning, the AVU aimed at bridging the digital divide and knowledge disparity between Africa and the rest of the world. It was believed then that this goal would be achieved by considerably increasing African access to global educational resources through the use of information and communication technologies. ICTs were therefore largely viewed as a means to increasing access to education and training for the bulk of Africans who were either shunted out of the conventional residential system of education and training or who for various reasons could not take up opportunities offered under this mode of training. In response to the challenge of constricted access and the opportunities as well as possibilities presented by the use of ICTs, the AVU devised and embraced a model of course delivery commonly referred to as the Lead Partner University (LPU) model. The LPU model entailed brokering degree, diploma and Short Professional and Continuing Education (SPaCE) programs from External Partner Universities (EPU) from outside Africa, and delivering them to select African PIs. One key feature that preceded and to an extent laid the foundation for the LPU model was the use of expensive broadcast technology and donation of equipment including computers to partner institutions, all courtesy of the AVU. The other two key features of the LPU model were: the establishment of the AVU Learning Centers that were physically located within the university campus and which were used as delivery points from which students could access programs online or by satellite broadcast; and the selection and designation of one African institution as a Lead Partner University (LPU) that would eventually replace the EPU in delivering and accrediting courses to the rest of the partner institutions in Africa. The replacement would occur over an agreed period and subsequent to appropriate capacity enhancement of the LPU by the EPU. 

Following a series of self evaluations by the AVU with regard to the long term viability of the LPU model, the model was found to be unsustainable. The sourcing of external programs and materials was very expensive, discontent among partner institutions about the prospect of being denied capacity enhancement in ODeL and the perceived competition of external programs with their own local programs was growing, and the gradual growth in student enrolment rates was not matching AVU’s aspiration of significantly increasing access to and opportunities for higher education and training in Africa. This was the genesis of the AVU’s paradigm shift. However, the shift was in both strategy and in our vision. It entails three major features. First, it shifts focus from externally brokered programs and content to consortium developed programs and content. Rather than broker programs and content from overseas to be delivered in African Universities, the AVU now builds and nurtures a consortium of African universities that develop and deliver their own contextualized programs. Second is the shift of focus from donation of equipment to partner institutions to enhancing the capacities of partner institutions to design, develop, deliver and manage their own demand-driven, cost effective and affordable ODeL programs including purchasing their own equipment. This does not mean that enhancement of the ICTs infrastructure that supports program delivery is no longer an AVU priority. Rather, it underscores the AVU’s conviction and accumulated experience that teaching individuals or organizations how to fish is better in the long term than giving them fish. Third has been the shift from presumptive-restrictive to blended modes of program delivery using different ODeL methodologies. Under the old paradigm, programs were accessed online at one delivery point on a university campus but under the new paradigm programs are accessed at various access points across the country and in a variety of media including print and off-line sources. Sensitivity to diversities in learner profiles and environments under which they operate is the underlying principle in all operations.  This new paradigm has necessitated the development of an AVU learning architecture that takes into account contexts with high and low levels of technology.  As we all know, Africa varies form one country to the other in terms of the penetration of the internet and even regulatory frameworks for the use of ICTs especially licensing regarding the use of VSATs which are the technology of choice for most African countries within the short term.
The TEP whose objectives, conceptualization and implementation is discussed below, is one of the major programs within the AVU network that has been conceptualized and developed within and therefore exemplifies the consortium approach to program development and delivery and the primacy of the AVU learning architecture which takes in to account different educational and technological contexts on the continent.                 
3. THE TEACHER EDUCATION PROGRAM
3.1. Program Conceptualization and Underlying Assumptions 
The AVU took an initiative to spearhead a continent-wide TEP that would not only seek to address some of the key challenges highlighted in this paper but also provide a test case for the consortium approach to program development and delivery within the AVU network.  The reasons for such an initiative included the following:

i. .The AVU had piloted and successfully implemented short course programs as well as Computer Science and Business Studies degree and diploma programs across the African continent; 
ii. The AVU is cognizant of commitments by African governments to the attainment of millennium development goals; 
iii. The AVU recognizes the potential and crucial role of ODeL methodologies in contributing to equitable access to education and training opportunities in Africa, and therefore, accelerating realization of the global millennium goals;
iv. The AVU has shown and has proved that ODeL is an alternative and not an inferior mode of teaching and learning, and that modern ICTs should and can be positively exploited in the delivery of distance education without compromising quality; 
v. The project was implemented in a participatory manner because we initially selected a group of experts in curriculum development, distance learning materials development and use of ICTs;

vi. The participatory approach enabled the AVU to constitute and mandate the expert group to develop a Bachelor of Education (Mathematics and Science) program and a Postgraduate Diploma in ICTs across the curriculum. 
vii. The expert group was mandated to develop quality assurance guidelines for the development and production of distance learning materials for these programs. The group of experts was drawn from Africa and involved representatives from the University of South Africa (UNISA), the National Open University of Nigeria (NOUN) and the New Partnership for Africa’s Development (NEPAD). The programs and materials so developed were then meant to be presented to partner universities for adoption, delivery, accreditation and award. 

From the foregoing analysis and other available information from project documentation, it is clear that conceptualization of the teacher education program had certain key assumptions. These were:  
i) That ownership of or ‘buy in” for the teacher education program, having been developed by Africans in Africa, would be automatic or otherwise meet little resistance if any. 

ii) That the teacher education program, focused on ICTs in mathematics and science and premised on a common curriculum, would suit and meet requirements for teacher training in all partner institutions across Africa, despite their diversities in education systems and linguistic orientations. 

iii) That by modeling the program along the AVU Learning Architecture, ICT infrastructural diversities would be mediated by translating learning materials into English, French and Portuguese languages . 

iv) That the integration of ICTs in mathematics and science teacher training programs would lead to enhancement of teachers’ capacity in the use ICTs, and that this would in turn result into improved quality of teaching and learning in schools. 

In the process of implementation, the TEP has provided to be an excellent opportunity for mapping the above assumptions against reality. In the next section of this paper, we outline the specific objectives of the  TEP, explain the implementation process and articulate the key lessons learned. 
3.2. Program Purpose and Objectives 
As has already been stated, the AVU is committed to working with and supporting activities in partner institutions to enhance their capacity in ODeL methodologies with a view to enabling them to increasing equitable access to demand driven programs. This is because the AVU is convinced that the challenges to teacher education and training discussed in this paper call for the need to find ways of using existing resources differently and creatively to expand access to learning opportunities at affordable cost. They also point to the need to provide alternative pathways to initial teacher training, using technologies appropriately to enrich teaching and support practice; stimulate and support teachers’ active learning; and re-conceptualize the traditional organization of initial teacher education and continuing professional development. Accordingly, the teacher education program as conceptualized has a dual capacity enhancement purpose. First, is to enhance the capacity of teachers
 in the use of ICTs in teaching and learning Mathematics and Science. Second, is to develop the capacity of teachers to deliver ICT Education. The specific objectives of the program are: 

i. To improve the quality of teaching and learning in schools by enhancing the capacity of teachers in the use of ICTs, as well as developing and making available a range of open content resources for use by teachers and teacher educators; 

ii. To increase the number of mathematics and ccience teachers by expanding access to training through the use of ODeL methodologies; 
iii. To develop and promote research in teacher education in order to encourage evidence-based decision-making (policy and practice) in all aspects of teacher development; and

iv. To establish and strengthen relevant partnerships with other teacher education initiatives in Africa and globally that would facilitate achievement of the above objectives, while at the same time promote efficient utilization of resources by initiatives with similar goals.    
Among the key expected outcomes of the teacher education program are: 

i. ICT literate primary and secondary school teachers with demonstrable competencies in the use of ICTs as a teaching and learning resource, in technology-supported learning environments;

ii. An improved teaching and learning experience in schools through the use of ICTs; 

iii. Increase in the number and quality of ICT, Mathematics and Science teachers; 

iv. The production of high quality modules, modeled on the AVU learning architecture, for both in-service and pre-service teachers developed; and

v. ODeL capacity enhancement
 at the PIs to enable them re-author components of their institutional B.Ed program and other programs. 
3.3. Program Implementation

Implementation of the teacher education program has been predicated on six key principles: inclusiveness; collaboration; ownership; flexibility; reform and articulation. Inclusiveness relates to the AVU’s commitment to ensuring that all key stakeholders in the teacher development realm are involved at the various levels of program implementation. Collaboration has been embraced as a strategy of pooling resources (both financial and skills) among institutions and organizations at both continental and international levels. Ownership of the process and product(s) of this program is an ideal that the AVU has consistently endeavored to develop and enhance it has been adhered to among all participating universities at each stage of implementation. Flexibility has been pursued to encourage both a diversity of delivery modes and packaging of entry requirements and exit qualifications that can meet both pre-service and in-service needs of teachers and teacher trainees, while curriculum and policy reform have been seen as central to the overall success of the program.    
As has been indicated elsewhere in this report, financial support for the implementation of this program was received from the African Development Bank in the form of a grant. The granted targeted implementation of the program in ten countries, namely Djibouti, Ethiopia, Kenya, Madagascar, Mozambique, Somalia, Tanzania, Uganda, Zambia and Zimbabwe. For the program to achieve maximum positive impact to the beneficiaries, the AVU adopted a collaborative approach to its implementation by inviting all education stakeholders in the various countries to take part in the development and implementation phases of the program.

In this respect the AVU initiated collaboration with the ministries of education to ensure a well coordinated implementation of the project in the ten countries. The initial tasks were to assist the AVU with: 
i. The selection, based on agreed criteria, an institution in each country that would act as the Coordinating University for the AVU Teacher Education Program; 
ii. The appointment of qualified representatives from the ministries education especially one involved in teacher education to join the project steering committee; and
iii. The identification of similar projects in each country (if any) that may need to be dovetailed into the AVU Teacher Education Program in order to promote collaboration and cost-effective utilization of resources. 

To ensure a spirit of collaboration, the AVU convened a Policy and Curriculum Conceptualization workshop as a first step in the program’s implementation process. Invited were representatives from the Ministries of Education, the national Union of Teachers or their equivalent and three senior academic representatives from the selected institutions from each country as well as renowned education experts from all over the world. Key outcomes of the workshop included an agreement on components of the Teacher Education program to be developed, policy guidelines on quality assurance and an agreed action plan for program implementation including curriculum design and development.

The second step in the program implementation process was the Curriculum Design and Development which was realized through a six-day workshop in October 2005. Participants in the workshop reflected on the collaborative approach and drew on expertise from the participating institution who were guided by a team of open distance and e-learning experts from all over the world. The workshop’s outcomes included: agreed principles underlying curriculum design for open distance and e-learning; a structure of re-authoring the existing BEd programs in the participating institutions; and more importantly, draft curricula for the integration of ICTs in Mathematics, Biology, Chemistry, Physics as well as ICT Basic skills for both in-service and pre-service primary and secondary school teachers. These draft curricula documents have been sent to the participation institutions for their comments and eventual adoption.

For the program’s impact analysis and evaluation, the AVU has conducted a baseline survey in all the ten countries whose objective was: to assess the circumstances in which the TEP commences; to provide data against which subsequent assessment of the effectiveness of the program during and after implementation will be measured; and to provide key specific information that will inform the development and implementation processes for the program in each country. The data collected was both at country and institutional level. At country level, the data included: national teacher demand and supply; national policies on teacher development, and national ICT policies. At the institution level, the data included: past, present and projected teacher training capacity, similar teacher training initiatives, and institutional financial models for teacher training.
The next steps in the implementation process include content development, materials production and dissemination to the participating countries; development of the program’s monitoring and reporting system; appointment and training of program coordinators; and the commencement of the first cohort in September 2006 in that order.
3.4. Conclusion and lessons learned 
While it has been remarkable that the AVU has, for the first time in Africa, been able to bring together the three linguistically divided countries (Anglophone, francophone and Lusophone) in Africa to develop a curriculum, the development and implementation process of the teacher education program has been faced with a few challenges:

1. The AVU collaborative approach ensures a high degree of ownership of the program within the PI, but it is also faced with the challenges of the bureaucracy that characterize the University processes of quality assurance and adoption of new programs. The adoption of the curriculum will have to go through approval by the senate that meets at particular periods in each of the participating institutions.

2. The ICT integration in subject areas is a skill that is very scarce and in order to develop a world-class program, the need to engage the bets experts in this area is of paramount importance. The paucity of this skill has made this process a major challenge in the program’s development.

3. When the program was proposed, it was assumed that the francophone and Anglophone African countries will develop the program jointly. However, it became evident that the two blocks have completely different systems of education and therefore could not identify with each other. It has therefore been decided that there be two parallel processes for Anglophone and francophone Africa but in order to pull resources together, the two processes will fuse at materials production level. 

However, even with the challenges above, collaboration, while a long and possibly arduous process, is one with significant promise for a widely accepted education program since it promotes ownership among participants. There has been difference in progress among the participating institutions and this could be due to difficulties of creating collaborations within their own institutions. It is also evident that significant time and member interaction are necessary to build the levels of trust for collaboration to function. 

Factors that we have found particularly important to the implementation process with a consortium approach included the following: inclusion of stakeholders integral to the local context and able to contribute to the collaboration’s goals; the characteristics of and action by the collaboration leadership; the fostering of the collaborations legitimacy and reputation over time; the matching of goals to the local context especially technology in each country; the adept use of data to inform theories of action and activities; to alter strategies as necessary; early attention to a plan for institutionalizing systemic change including strategies for sustaining the collaboration as well as sustaining and scaling-up the reform in teacher education across the desired geographical area.

� Capacity enhancement for teacher educators that enables them to design, develop, deliver and manage Open, Distance and e-Learning programmes (including teacher education programmes) will be effected through the ODeL Centers that constitute a component of the AfDB funding. See more details in the enclosed brief on the establishment of ODeL centers.   


� This component will be supported by the development of “ODeL Centers” at each PI involved in the AfDB funded component of the program to provide institutional support and focus to the re-authoring process.
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