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Introduction 

Sub-Saharan Africa spans an area of over 24 million square kilometres of land, includes 41 countries with over a 190 million people, living in congested metropolitan cities, along beautiful coastal waters, on the sparsely inhabited savannahs and jungles.  There are many challenges faced by the peoples of this region with a focus on improving living standards of millions of women, children, and men, while also addressing the significant effects of HIV/Aids.  Close to one third of the population in the sub-Saharan region, or about 60 million people, are affected by HIV/AIDS, and AVERT (2009) describes that over “two-thirds of all people living with HIV are found in sub-Saharan Africa.”   These numbers are absolutely staggering and as such HIV/AIDS has had a devastating effect on many aspects of Sub-Saharan African societies, including education systems. 
There are adverse effects on teachers who may be suffering from HIV/AIDS or looking after family members who are ill, requiring them to take time off from work. This affects the quality of education delivered to the students, as their class time will be shortened or diminished teacher attention is provided. Moon (2004) reiterates that “teachers form a key part of the campaign to reduce and eradicate HIV/AIDS” and the attrition rates are particularly concerning given the important role that teachers play.  
The cohort of  qualified teachers diminish and this means that unqualified substitutes may step in to fill the breach, which means that over half of the teachers in sub-Saharan Africa do not have proper pedagogical preparation (Moon 2004).  

From another perspective, Dodds (2005, p.124) reports that “in 2000 there were 875 million adults in the world who were illiterate, with probably at least 200 million of these in Africa” — or about 20%.  If the Millennium Development Goal of Universal Primary Education is to be achieved, new models of teacher education need urgently to be explored and evaluated (UNESCO 2005).  A goal is to provide universal basic education by 2015 to all populations around the world, including Africa and UNESCO (2005) identifies that 4 out of 10 primary school-aged children do not go to school. The realization that without raising the educational levels of its peoples, the countries of Africa will not achieve the democratizing, industrializing and overall wealth generating affects so desired. 
From these abovementioned constraints, there is a growing imbalance between the output of trained teachers from institutions as the demands of primary school provision are expanded. Sub-Saharan Africa has the pressing need to build capacity in the education of teachers, to ensure that they are properly qualified while also sustaining their professionalism throughout their careers. Literacy rates affect the student’s ability (in certain cases the teacher’s ability as well) to comprehend material and be successful at completing (or presenting) the course work. 
Dodds (2005, p. 124) noted that “technology-delivered courses and virtual campuses can perhaps provide the content that teachers have to learn in order to teach the subjects concerned, but training in how to teach and how to manage classrooms and pupils, needs practice, guidance from experienced teachers, and supervision”. 

These pressing problems require an approach that provides flexibility for the new teachers in terms of time and space, a formalized method to train them and assurance that the quality of teaching is improving on a sustained basis. The paper reviews issues and key elements related to mobile learning (m-learning) and how it is being or could be utilized in order to build capacity of educators in the context of sub-Saharan Africa. 

 The Case for “Nomadic” Learning
M-learning is defined by Alexander (2004) as “nomadic learning” — where students use a wireless device, such as a cell phone or lap top computer, to access and participate in their learning and are freed from being at a fixed location. From Brown (2005), he noted that “Savill-Smith and Kent (2003) provided five reasons why palmtop computers should be used for learning. They argued that palmtops are relatively inexpensive, offer the possibility of ubiquitous computing, promote the development of information literacy, offer the possibility of collaborative learning and offer the possibility of independent learning. (p.4-8)” . Thus, learners can learn anytime, anywhere even when moving between venues and can be situation or context based.  
USAID (2001) noted in their report on Basic Education in Sub-Saharan Africa that “teachers are a critical variable in the quality or teaching and learning. Teacher development is a continuum that begins with preparation of new recruits with instructional skills and content knowledge and continues with ongoing professional training and support”. Moon (2004) reiterates that “the most recent research and evidence about school improvement also points to the importance of focusing professional development and activity at the classroom or institutional levels”. This requires an approach that provided flexibility for the new teachers in terms of time and space, a formalized method to train them and assurance that the quality of teaching is improving on a sustained basis — this is where m-learning comes into play. 

Learning Theories and m-learning
Brown (2005, p.303) states that “m-learning is a subset of e-learning. E-Learning is the macro concept that includes on-line and mobile learning environments…  e-learning is in turn a subset of distance learning, which is in turn a subset of flexible learning”.  M-learning is grounded in many of same learning theories that support web-based e-learning: 
· Behaviourist Learning
· Based on feedback and reinforcement in response to a stimulus. 
· Mobile device are capable of automatic rapid response or instant feedback. 
· This could aid in “skill building, little by little” (Kulkulska-Hulme, 2008).
· Constructivist  Learning
· Students actively “construct” new knowledge through various social and cognitive interactions that build on previous knowledge. 
· The various messaging capabilities of cell phones can be used for synchronous and asynchronous communications, interactions, reflections and collaborations that support constructivist learning (Denk, Weber, & Belfin, 2007). 
· Situated Learning
· Learning can occur in an authentic context that embeds the learner in real world activities such as in a lab, or clinical setting.
·  Learners can access “just-in-time” information, (text, images and sound) and report, respond and reflect using their handheld devices (Denk et al., 2007; Guo et al., 2007).
M-learning also is compatible with the principles of adult and lifelong learning. Learning is “embedded in daily life” (Naismith et al, p. 3).  M-learning can support informal learning activities outside the classroom that are “content light” and that require reflections and dialogue with others (Kukulska-Hulme, 2005a).
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m-learning and Handheld Gadgets
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Strengths of m-learning
Some of the strengths of M-learning are a distinct advantage when it comes to the nations of the developing world, including sub-Saharan Africa, such as improving access to Information Communication Technologies (ICTs), lower cost than desktop hardware, having a gentle learning curve, portability, lower information and verbal literacy requirements, and support of social interactivity.
Access

Mobile telephone infrastructure has mushroomed especially in remote and isolated areas. It can support more educational opportunities through handheld devices where none existed. Can especially give geographically isolated populations more access because cellular telephone access is available in areas where phone lines aren’t and where other e-learning technologies would fail (Traxler, 2007).  
Cell phones are becoming popular devices, in August 2007, it was estimated that 3 billion people worldwide were using cell phones (Gray, 2008). Increasingly, they are being used in education. Brown (2005) had anticipated that there would be “more than 1 billion mobile devices in use by 2004, with about 65% of them data enabled and about 500 million people using them to access the internet” (p.302).  

Bandele et al. (2007) goes on to state that that Africa is “currently the fastest growing mobile market in the world” (p.44). This was demonstrated in a study on Nigerian cellular users increasing from 266,000 to over 33 million in just over 5 years, from 2001 to 2007 and similar increases have been witnessed in Kenya, South Africa and Ghana (Bandele et al. (2007).

Cost

Hardware costs are lower than desktops and laptops which also contributes to accessibility.  Low-cost hardware means “lower social/income barriers” than the internet because of cheaper up-front costs for less developed countries. Text-messaging or SMS (short message service), a popular form of cell-phone communication is cheaper than cell phone and telephone calls. Mobile networks cheaper than landlines to install and have a shorter payback periods on investments compared to fixed lines (Kukulska-Hulme, 2005b; Coyle, 2005; Waverman, L. Meschi, M. Fuss, 2005). 
Gentle Learning Curve
Cell phones and PDAs require less verbal, information and technical literacy than other computer hardware. Learners, gain confidence more quickly with cellular technology then computer based technology. USAID (2008) noted that in a Kenyan study of teacher attitudes, that “skills in computer use are drastically poor, 44% of officials giving this area the worst rating. Similarly, skills in any form of quantitative analyses were rated as extremely poor”.  So perhaps mobile technology may provide more opportunity for people to become familiar with ICT due to frequency of use and relative ease to access by learners and educators alike.In a study of education students using mobile devices in Eastern Cape Province in South Africa, participants reported that hand held devices helped increase computer skills (Traxler & Leach, 2006). 
Portability

Devices are small and lightweight and can be transported to different places and easily concealed (unlike a laptop).  The portability of mobile devices allows for learning in between life activities, which is ideal for busy people or those at remote locations, who cannot attend a class.  M-learning is also ideal for someone who has to travel long distances to get to a class, or someone without regular consistent desktop computer access (Naismith & al, 2004; Traxler & Leach, 2006).
Social Interactivity
Cell phones offer opportunities for social interactivity through SMS texting between all members of a course who are learning in different locations or separated by large distances. Students can receive broadcasts from tutors or post messages on a bulletin board system and have them automatically relayed to other course members.  This capacity helps close the psychological space between teacher and learner who are geographically separate from each other (Naismith et al, 2004; Moore & Kearsley, 2005).
Challenges of m-learning
In the westernized world, the challenges identified may seem to be somewhat insignificant, or perhaps more of an inconvenience, than a challenge. But in the developing world these minor inconveniences can turn into insurmountable obstacles, and this is important to keep in mind when considering the implementation of a specific technology. In many parts of Sub-Saharan Africa, the application of “high tech” is problematic, where access to these technologies is out of reach to many people, there are unreliable, power electricity systems cause. 
High vendor competition means constant proliferation of new models and students that try to keep up with the latest versions face expensive replacement costs.  Further, if and when manufacturers correct defects and bugs with upgrades, students may face financial or logistical issues in upgrading. Small size makes devices more vulnerable to being misplaced or stolen causing lost time, cost and frustration in replacing equipment and data, not to mention security issues. Another challenge is related to access of mobile technology by the peoples of this region, many of who are displaced and destabilized, nomadic in nature, or simply can ill afford the cost of the technology. Expensive rechargeable batteries required and most batteries require recharging for a day’s use, this makes devices prone to data loss if there is inadequate backup.
Incompatible devices and standards – learning content needs to be created with a consideration of the wide range of hardware and software that might be used. Not all hand-held devices follow the same standards. Small monochrome screen on lower end, but affordable cell phones, have small images and text which cause poor readability and possible eye strain. This limited display requires that content emphasize most important points. Small buttons controls and keyboards require good manual dexterity, and create a barrier to those with a disability. Limited device memory and memory upgrades through memory sticks can solve that problem, but are costly (Traxler & Kukulska-Hulme, 2005; Traxler & Leach, 2006).

Having said all of this, relative to other Information Communication Technology (ICT) solutions, mobile technology does have significant benefits and reduced costs associated with it in order to enhance learning experiences for both teachers and students alike.

Perspective - Building Capacity of “In Servicing” Teacher Training 
Let us turn our attention to technology and how it could be utilized to provide additional learner and educator support in South Africa. As Bhalalusesa (2006) had discussed, the timeliness of the feedback has a dramatic effect on whether the learner actually utilize the feedback to adjust the direction that they are taking with their learning. This timeliness helps to reduce student isolation that can occur in distance education situations. In Visser and West (2005), the concept of text messaging, frequently referred to as “SMS” (short message service), as a form of asynchronous communication and ultimately learner support was reviewed and assessed. Visser and West (2005, p.133) state “in distance education, SMS can be used for student support and for urgent messages... a student who has not sent in work in time can receive an urgent reminder from the teacher using only a quick sentence.” This is a basic but important form of m-learning support — a subset of distance education.

Brown (2005) cites a project at the University of Pretoria, where mobile phones were used to provide basic learner/administrative support. For a 4 month period, SMS messaging was used to remind students about “important dates for activities like contact classes, examination registration, examinations, as well as notification of study material distribution” (p.310).  This proved to be successful and in 2003 the University was considering the use of mobiles phones and SMS messages for academic purposes. Policy and procedures associated with m-learning and the establishment of a “M-learning Management System and SMS-portal” were a few of the key areas for discussion. A few of the key lessons learned from the project were that: 

· “M-learning is a supportive mode of education and not a primary mode of education; 

· M-learning provides flexibilities for various learning- and life-styles.

· The most appropriate mobile device for learners in Africa is a mobile phone.

· Possibilities and latest developments in mobile technologies must be tested against practicability, usability, and costs-effectiveness.” (Brown 2005, p.311)

Binns and Bradley (2004) described a specific case in Uganda of a capacity building teacher training program, utilizing distance education, not necessarily m-learning, but let us consider the potential for a moment.  Kyambogo University is a traditional “bricks and mortar” institution, providing teacher certification courses as well as a centre for educational research.  Kyambogo University is using the Teacher’s Education in Sub-Saharan Africa (TESSA) materials in a variety of teacher education programmes, with the basic goal of increasing the number of qualified teachers at a primary school level. Training modules provide during-service training and support to teachers that are currently practicing. In 2001, the university embarked upon a distance education program to provide teacher training, utilizing the TESSA framework and course material. The key to the course was to enable teachers to complete their training while still working.  The course was kept purposely “low-tech”, involving printed modules and some face to face moderation due to the connectivity issues within Uganda. But imagine how a course like this could benefit from the application of m-learning techniques that were stated in the University of Pretoria case.
 Binns and Bradley (2004) hit the mark in their description of this situation, where the educational programming was tailored to the learning environment as well as the content was tailored to the learners. The context of the learning experience is important to understand and appreciate, where a significant amount of educational materials are produced with a westernized view of the world. The educational materials sometimes lacks relevancy to the learners and thus the educational experience is diminished; learning becomes more about memorizing information (or expectations) and learning by rote. M-learning technology provides the opportunity for context building around current material while enabling improvements for future learning material. In this manner, teachers utilizing this course material can build on their in-class experiences and share these via mobile technology with other teachers or their mentors.
A key issue is affordability of the cellular technology by the learners. But Visser and West (2005 p.133) mentions that “distance education providers may consider the inclusion of basic telephone instruments with some study packages, along with a prepaid “starter kit” from a local cellular telephone provider. Students should have a prepaid service with a reasonable amount of time for contact”. 
Obviously the availability of cellular technology infrastructure will not be equal for all areas of Africa, but the availability of cellular coverage is rapidly expanding in some regions and is much more likely to be implemented over the traditional “landline” approach more common in developed countries. So once again, as the technology becomes more available in various regions of Africa, the costs of access will become more affordable and the likelihood of utilization by learners.
Final Thoughts about m-learning in Sub-Saharan Africa
Mobile technology is transforming both teaching and learning around the globe, giving instructional designers more options to create rich and varied learning experiences and learners more possibilities to conveniently and flexibly access relevant, learner-centred education and support services. 
M-learning is supported by a burgeoning global cell phone infrastructure in many parts of Africa that can now include those who have been excluded from educational opportunities. These mobile technologies enables social interaction and support contextual and learner-centred learning.  M-learning has certain technical, pedagogical, funding and implementation challenges, but the future looks promising. Bandele et al. (2007) reinforces this, by stating that “in today’s Africa, there is a pragmatic revolution in the teaching-learning paradigm in favour of mobile learning initiatives, where traditional classroom and distance learning had achieved less, due to the constraints of new technological support” (p.43). 

In the developed countries, new and cheaper multimedia devices can support richer more learner-centred activities and technological developments such as a convergence of wireless protocols promise more types of mobile devices that can better access the Internet and enable better communication between learners, and increased with each other and access a range of services. 
However Bandele et al. (2007) cautions that “mobile learning in Africa is still predominantly non-formal traceable to the use of cell-phones, lap-tops and notebooks and other wireless devices by some privileged few, and that there is still clear evidence of sharp disparity between available new technologies in Africa and those of the more advanced societies” (p.43).

But cellular phone technology is making significant gains in sub-Saharan African, which can help to provide additional and much needed learner support (teachers in this case). There are key areas that m-learning could be used to enhance the learner’s knowledge. Providing distance mentorship opportunities with other more experienced teachers, contextual learning and the provision of “just-in-time” learning (Guo et al. 2007) to teachers.
In conclusion, m-learning can provide the opportunity for teachers to upgrade their skills throughout their careers and a critical element is to create formalized and institutionalized m-learning approaches in order to meet the need of more qualified teachers of sub-Saharan Africa (Bandele et al. 2007).
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