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Abstract  
In the field of higher education, emergent technologies like mobile devices have gained momentum 
and increased popularity as seen from the many researchers and practitioners’ recent engagement 
with them. Various studies have been conducted in the field of mobile learning, but with less focus on 
how mobile technologies can support learning in non-formal contexts. To address the current global 
challenges that affect the world today, the education system needs to embrace and utilize mobile 
technologies to enhance productivity and inclusiveness in learning; even among those in resource 
limited settings, like the case with smallholder farmers. Smallholder farmer’s access to mobile phones 
can provide bridges to support learning for secure livelihoods. Hence, by exploring the nature and type 
of learning afforded by mobile technologies, this study attempts to explain the nexus of practice and 
use of mobile technologies among smallholder farmers in resource limited environments. Analyzing 
the possibilities and constraints of using mobile phones for learning is part of this exploration. 

Methodologically, a qualitative study through an interpretivist and social constructivist perspective from 
multiple case sites of Grameen Foundation - Community Knowledge Worker (CKW) project in Uganda 
was adopted. A total of fifty smallholder farmers and ten key informants was used through data 
collection techniques like informal interviews, participant’s observation, and focused group 
discussions. NVivo aided the analysis of the field data through code classification themes like practice 
and use of the technology, nature of learning, as well as possibilities and constraints of using mobile 
phones for learning. 

Using the community of practice social learning theory, the study mapped out learning constructs like 
learning as doing, learning as experience, learning as becoming, and learning as belonging. Based on 
the findings, it is clear that the CKW - mobiles for development project had reached out to a handful of 
farmers, leaving the (‘other’) majority wanting. The project uses smartphones for information access 
and sharing among farmers. In embracing mobile technologies people have to effectuate their learning 
affordances, mobile phones worked as digital libraries that facilitated both individual and group 
learning activities. Learning was a socially constructed conversational activity where those with access 
to mobile phones shared information and knowledge with those with limited or no access to mobile 
phones. Despite the type of learning, albeit learning in non-formal contexts, the education system we 
have to uphold is that which is transformative and empowering to those undertaking it. Farmers noted 
some benefits from the mobile for development project like increased social networks, development of 
leadership skills, better farm management practices, among others. They however encountered 
varying constraints like the breakdown of mobile phones, inability of some farmers to apply the 
knowledge gained, and intermittent networks and funding. Although all farmers in the project attested 
to the increased learning afforded by mobile technologies, other factors like social relations and 
networks among farming communities influenced the use of mobile phones for learning. Therefore, 
there is a need to further explore the role of such social networks in facilitating and strengthening 
smallholder farmers’ resilient capabilities while using mobiles for livelihoods. 
Keywords: Mobile learning, Resource limited environments, Community of Practice, Smallholder 
farmers. 

1 INTRODUCTION    
 “We live in turbulent times; our world is changing at accelerating speed. Information is 
everywhere, but wisdom appears in short supply when trying to address key interrelated 
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challenges of our time…Living in such times has implications for education and learning” 
[1]. 

Globalization has placed much pressure on education where learning has gone beyond acquisition of 
knowledge and skills to making learners critical, independent, team players, entrepreneurial, and good 
collaborators (Bjørke et al, 2015). All these attempts to transform education to meet challenges of our 
times is only possible with realization that new and emerging technologies have a place in 
transformation of teaching and learning. This current global society needs an empowering and 
transformative type of education that does not only focus on education in formalised environments but 
rather inclusive of education in non-formalised environments. Emergent technologies like mobile 
technologies keep emerging. As the technological revolution continues to evolve, new and newer 
technologies are becoming available on the global scene, and these undoubtedly are beneficial in 
teaching and learning in non-formal contexts. These changes in educational technologies are evolving 
at a superstitious speed. This speed of change affecting globalization and digitalization does not only 
affect how we think, but affects education in society [1]. ‘Wals and Corcoran goes ahead to exclaim! 
‘what do we educate when changes are so fast where knowledge becomes obsolete before you know 
it’? And what about learning in non-formal settings, like the case with smallholder farmers who 
constitute the majority in most developing regions [2, 3].These heavily rely on agriculture, at a 
substance scale; yet there livelihood are greatly affected by impacts of climate changes. However, 
such communities have mobile technologies like mobile phones that can provide bridges to support 
learning for secure livelihoods.  

Therefore, to address the current global challenges that affect the world today, the education system 
needs to embrace and utilize mobile technologies to enhance productivity and inclusiveness in 
learning; even among those in resource limited environment1, like the case with smallholder farmers. 
Thus, by exploring the nature and type of learning afforded by mobile technologies, this study attempts 
to explain the nexus of practice and use of mobile technologies among smallholder farmers in 
resource limited environments. Analysing the possibilities and constraints of using mobile phones for 
learning is part of this exploration.  

The first section of this paper briefly explores the concept of mobile learning as used in teaching and 
learning, with an exploration of the applicability of mobile technologies in non-formal learning contexts. 
An analysis of the nexus of practice and use of mobile learning among smallholder farmer 
communities in rural Uganda then follows, in light with the community of Practice - social learning 
theory. 

The section on challenges and limitation of use of mobile learning in resource limited environments 
then follows. The paper ends with a conclusion that appreciates the importance of mobile technologies 
use in non-formal learning contexts. It suggests that appropriating mobile technologies use in resource 
limited environments is not only justifiable in such contexts with limited access to better infrastructure, 
but rather an ethical undertaking in increasing access to educational opportunities as the case with 
smallholder farmer communities. It urges the need to look at mobile technologies as not a replacement 
to the mainstream education provisions, but rather a supplement to existing educational attempts. It 
recommends the need for further research to explore the role of social networks in supporting and 
facilitating mobile learning for livelihoods in resource limited environments. 

2 THE CONCEPT OF MOBILE LEARNING 
As an evolving field, mobile learning (mLearning) has been broadly defined by many contenders in this 
field. To some, it is about the mobile device, while as to others; it includes the aspect of mobility. 
Winters [4] for example has broadened the term to not only focus on the affordances of the mobile 
device, but rather, capture the fact that mobile technologies offer mobility affordances which can 
facilitate teaching and learning in multiple contexts. Clearly postulated by Isabwe [5], connectivity 
coupled with several networking technologies can be supported from cellular networking to wireless 
local area networking and personal area networking technologies. Such capabilities make mobile 
technologies popular in mainstream education today. The network and connectivity affordances permit 
learners to interact and socialise as a community of practice, there by supporting collaborative 
activities. 

                                                        
1 Resource limited environments are regions with limited/inadequate infrastructure to support development processes. In this 

context are rural communities in Uganda where farmers have inadequate infrastructure to support information and educational 
services. 
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Mobile technologies are seen to support new forms of learning like collaborative learning [6]. Learners 
can move outside classrooms and stay in touch with one another through sharing resources and 
learning collaboratively. This learning everywhere and at any time supports team work and group 
activities, which in turn contribute to deeper learning as learners stay online even outside the available 
learning management system [5]. This communication does not only take place amongst learners, 
teachers and tutors (trainers) too benefit from these online interactions supported by mobile 
technologies  

Recently, despite a great hype regarding the inclusion of mobile devices to support learning in 
different context, observed in the new innovations and frameworks about mobile learning research, it 
is important to note that while as mobile technology is necessary for mobile learning, it is only one 
element amongst the different technologies and interactions [7]. Furthermore, as suggested by 
Kukulska-‐Hulme [6], mobile technologies do not replace existing technologies  like desktop computers, 
pens and print, but rather, it complements them by adding something additional. 

2.1 Mobile Technologies in Non-Formal Learning Contexts  
‘Mobile technologies support learning in different contexts and are particularly beneficial 
in informal and semi-formal learning contexts where learners have more control over their 
learning goals and where motivation for learning is high’ [8]. 

‘‘Technology is accelerating at an exponential rate, so almost every student now lives with a smart 
phone’’ [9]. The smart phone mobile coverage is still low in developing countries given the costs visa 
vie more requirements needed in terms of charging capabilities. However, cheap and affordable smart 
phones have penetrated the market where in Uganda, even in rural communities, 2 in 10 adults have 
smartphones.  The situation is quite different among university students as majority now possess 
smart phones given their enabled functionalities of better connectivity and networks. Thinking about 
learners in non-formal context, where majority are semi illiterate, the penetration of smart phones is 
still low. None the less, with both smartphones and small end phones, mobile technologies are 
effective tools to support learning and communication to broad range of learners in a variety of 
contexts [6], as the case with non-formal learning.   

The less research about mobile learning in non-formal environments like Uganda depicts a 
misconception that ‘mLearning is not possible in rural Africa [10].  Elias for example makes a claim 
that mLearning systems are impossible in rural settings given the poor infrastructure like low 
bandwidth restrictions (Ibid). However, Grimus and Ebner [11] does not coincide with this position. 
These claim that mobile technologies do not only support learning in formalised settings as non-formal 
and informal learning environments can be supported by these ubiquitous technologies. Learning for 
farmers’ livelihoods is informal and non-formal and largely authentic in nature, where mobile 
technologies have supported such activities. In authentic learning, learning is situated in learners 
context of real world situations, allows learners to use their experiences, and it is problem solving in 
nature [12]. In learning by doing, it is essential for meaningful learning to take place in a learner’s 
social and psychological environment [13]. 

Learning organised non-formally in rural contexts needs to map and maximise the available assets in 
rural learning ecologies [14]. In doing this, Hlalele claims the need to exploit the available community 
assets where innovative technologies like distance placed learning, problem solving learning  and high 
level of volunteer support from significant others in communities is vital. To clearly exemplify how the 
rural learning ecologies have emerged with the use of mobile technologies (mobile phones), the case 
study below depicts the situation in western Uganda, Great Bushenyi Region. 

3 RESEARCH CONTEXT AND METHODOLOGY  

3.1 Uganda 
Uganda, as a land locked Country located in Eastern part of Africa has 38 million people. The 
economy is largely agrarian, with agriculture (75%) the main provider of peoples’ livelihoods. In the 
country, mobile phone subscriptions have reached up to 19.5 million mobile users, where mobile 
coverage is up to 90% even in rural areas [15, 16]. Despite the low literacy levels in the country, with 
English as the formal language, the mobile economy in the country is blossoming than ever before. 
The study was conducted in the Districts of Lubirizi and Mitooma in western Uganda, where 
agriculture (mainly smallholder) is the main economic activity, supporting over 80% of rural 
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households. The agriculture extension system in the country is at its low performance which makes 
many farmers lack the necessary agricultural information [17]. Getting the right kind of farming 
knowledge when in remote communities is quite difficult. In such resource limited environments, 
information travels slowly, and outdated techniques are keeping farmers backwards in terms of recent 
innovations in farming. Such has prompted both local and international organisations like Grameen 
Foundation to establish a mobile system that would help farmers access up to date agricultural 
information, as a way to access actionable information to uplift their livelihoods [18]. 

3.2 The Community Knowledge Worker (CKW) Project  
The Grameen Foundation - CKW project in Uganda uses mobile phones as a way to get information 
and services to and from poor communities in rural areas. Launched in 2009, the project serves 
farmers in remote communities through a network of peer advisors (locally termed CKWs). This 
initiative combines mobile technology and human networks to help smallholder farmers get accurate 
and timely information to improve their businesses and livelihoods. The programme considers phones 
as a powerful two-way communication device and the organisation puts emphasis in generating 
innovative ways to collect and disseminate information [18]. 

CKWs are trusted local intermediaries serving farmers who frequently lack basic access to up-to-date 
information on best farming practices, market conditions, pest and disease control, weather forecasts 
and a range of other issues. These intermediaries, who are often farmers themselves, use mobile 
technology to deliver agricultural information both to and from the smallholder farmers through face to 
face and group meetings. Inherent in such meetings are non-formal learning activities. The CKW 
model is designed to improve farmers’ lives by enabling them to get the information they need to 
improve yields and have broader access to lucrative markets and weather information. By creating a 
network of CKWs throughout Uganda, Grameen aims to revolutionize agricultural knowledge-sharing 
and, in turn, improve yields, reduce losses, and increase incomes of poor smallholder farmers. 
Additionally, CKWs collect agricultural information from farmers, providing a vital link between farmers, 
government programs, non-governmental organizations and other entities focused on improving 
agriculture in the country [19]. These CKWs with equipped smartphones offer extension services to 
many smallholder farmers in rural areas where extensionists are not easily accessed. 

3.3 Research Methodology  
A socially constructivist qualitative study from multiple case sites of Grameen CKW project in Lubirizi, 
Kateerera and Mitooma parishes in western Uganda was adopted. Through interviews, informal 
discussions, Focused Group Discussions (FGDs), and participant observations, data was purposively 
collected from the prospective parishes. Primary data collection involved series of semi-ethnography 
interactions where the research team stayed and lived with the communities to clearly analyse the 
non-formal learning interactions among smallholders with mobile phones as main media. Secondary 
data sources included organisational reports, local government reports, and locally generated 
materials from the different parishes. The study reached out to 50 farmers and 10 key informants who 
were part of the CKW project. These farmers included the CKWs, both men and women aged (25-60 
years) with access to smart phones fully installed with agricultural content. For such a qualitative 
study, the 60 participants were a representative sample given emphasis on thick and deep data with 
socially constructed analyses. NVivo tool aided the analysis through code classification themes like 
practice and use of the technology, nature of learning, as well as possibilities and constraints of using 
mobile phones for learning. 

To ascertain reliability and validity of information obtained, several follow up discussions with study 
participants were conducted. This was through making phone calls, but also staying in contact with 
farmers on WhatsApp CKW groups. Also, since the research team interacted with communities every 
month; a constant interaction with study participants to check on validity and reliability of findings was 
possible. 

4 NEXUS OF PRACTICE AND USE OF MOBILE TECHNOLOGIES IN NON-
FORMAL CONTEXTS 

Ethics in education demand that, even those, the poor and the less privileged in society can have 
access to education and training. The smallholder farmers in this case can be empowered through 
new technologies like mobile phones to have access to educational content that can help them uplift 
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their livelihoods. Usually and often, infrastructure in such resource limited environments are 
unfavorable to engineer certain development activities [20]. Yet, emergent technologies like mobile 
phones can support most development interventions in such regions given their accessibility and 
affordability.   

From the case study above, although the mobile technology project appears to be catalytical in 
addressing poverty especially through availing information to farmers, from a deeper perspective, this 
technology offers learning possibilities amongst both farmers and project implementers. Learning in 
this project is highly categorized as non-formal. And as earlier discussed, majority of the participants in 
the project are adults, older men and women who are self-driven and highly motivated to engage in 
new education initiatives. This learning is informed by ways of managing pest and diseases, how to 
manage crops, market and weather information, as aspects of extension education.  Based on our 
findings, smallholder farmers learn through face to face individual and group meetings, as well as 
online interactions. More significant is that mobile phones carry agricultural content which they use to 
ignite face to face conversions. The mobile phones act as digital libraries which facilitate a spiral over 
effect in information access and sharing with other farmers in the community. Put rightly by Ally,  
‘rather than acquiring another technology to receive learning materials, people throughout the world 
will want to access learning materials on their existing mobile devices’ [21], as the case with famers in 
the CKW project. 

For smallholders like these, learning is not a matter of getting certificates and job qualifications, 
learning is about acting on, and addressing the livelihood challenges they face. Put rightly by Wenger 
[22], ‘learning is not just acquiring skills and information; it is becoming a certain person-a knower in a 
context where what it means to know is negotiated with respect to the regime of competence of a 
community’. Mobile learning in this context places learning in people’s environment and context which 
the social learning theory agitates for. Learning is participation in the social world where individual 
experiences have to be integrated in the learning process. Central attention is placed on participation 
of all learners in a group to achieve a common goal. As Ally and Prieto-Blázquez [23] notes, the use of 
mobile technologies can develop communities of learners which in turn contribute to collaborative 
learning. 

4.1 Community of Practice – Social  Learning Theory 
“Communities of practice are a group of people who share a concern or a passion for something they 
do and learn how to do it better as they interact regularly” (Wenger, 2006:1). The Community 
Knowledge Workers (CKWs) are a ‘community of practice’ in their locality. These possess a shared 
passion of learning together and regularly interacting with other farmers who have no access to mobile 
phones content. In this social learning theory, individuals and social institutions are not a focus of 
analysis, but rather; communities of practice. The theory explores systematic intersection of learning 
components like: community, practice, meaning, and identity which provide a conceptual framework of 
analyzing learning as a social process [24].  

• Meaning implies our ability to experience the world as meaningful 

• Practice is about shared historical and social resources, frameworks and perspectives that 
sustain mutual engagement in action 

• Community is social configuration in which our enterprise is defined and our participation is 
recognizable as competence 

• Identity is about how learning changes who we are 

Figure 1 below exemplifies the community knowledge workers community of practices as viewed from 
project interventions in the rural community visa vie the day to day farmers’ learning interactions. 
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4.2 Community Knowledge Worker Community of Practice 

 
Figure 1. Adapted from Wenger (1998) 

To juxtapose the above community of practice elements to the mobile learning for farmer’s context, 
central in this learning is that participants are social beings. They belong to a community of farmers 
defined by a particular identity. The farmers in western Uganda - Katerera, Mitooma and Kitaggata sub 
counties where the study was conducted deal in similar enterprises like banana plantations, coffee 
plantations, animal rearing at a subsistence scale, and growing other food crops depending on the 
season. These similar enterprises situate farmers in the community and identify them as farmers in the 
same region with particular sameness. ‘Knowledge here is about competence with respect to valued 
enterprises’ [24]. Learning in this case is defined as ‘belonging’ and as ‘becoming’ for the community 
and identity components respectively. Farmers here want to become not only knowledgeable and 
empowered farmers; but also food secure farmers who broadly look at farming as a business. 

Second is ‘practice’ and ‘meaning’. ‘‘Knowing is about active engagement in the process of learning 
where meaning is ultimately what learners produce’’ [24]. In Practice, learning is about doing and in 
meaning; learning is about experience sharing. In the CKW project; although knowledge on the mobile 
phones seem uni-directional that is, instructivist and one-way, this is not the case in the field. New 
updates on particular farming enterprises are uploaded on the mobile phones through several 
consultations with NAADS2, researchers and the farmers themselves. The CKWs share this 
information with farmers in different villages in form of one-on-one and through group meetings. 
During the actual facilitation exercises, the content on mobile phones ignites further discussions which 
is tailored to local circumstances and takes into account other farmers experiences. The more 
experienced farmers discuss and agree with the CKWs on what works and what cannot work 
depending on their circumstances like availability of farm inputs, indigenous resources and money. 
Such working relationship amongst farmers is possible with the availability of agreements, 
relationships, team work, and group norms agreed and suggested upon by the community of farmers. 
For example, each group (usually of 50 farmers or more) agrees on when to meet, where and on 
whose farm land. These meetings are rotational where at the end of the season; each participant 
farmer must have had a chance to host a group meeting. Quite interesting is that as these 
relationships advance, they give birth to new relationships in the community. A case in point is the 
presence of many village saving groups in the community, all breeding from the CKWs and farmers 
community of practice. 

Conversely, not all farmers have access to smartphones with mobile content. Phones are only 
accessed by the CKWs who act as change agents in their locality and voluntarily agree to reach out to 
                                                        
2 National Agricultural Advisory Services (NAADS) is charged with ensuring that the agricultural extension system reaches all 

farmers.   
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‘the rest’ through mobile phones. The ones termed as ‘the rest’ are farmers who have not been given 
smart phones with mobile content, but often have access to their small end (usual traditional) phones. 
These use their mobile phones to call and interact with the CKWs on issues pertaining farming in case 
the CKWs are at a distance. This is conversational learning in mobile learning terms. To Sharples, 
Taylor [25], mobile learning is a process of knowing and sharing with others through conversion 
across multiple contexts among people. In this regard, the learner and the technology are not the 
centre of attention, but rather, the communication interactions that goes on informs learning.  

“…Learning here is a conversational process of becoming informed about each other’s 
‘informings’, to cognition as diffused among interactions and reciprocally constructed 
conversation, and contexts not as a fixed shell surrounding the learner, but as construct 
that is shaped by continuously negotiated dialogue between people and technology”[26]. 

In this perspective, learning is a process of coming to know and the ability to share this knowledge 
with others in the network. Learning involves change in knowledge and attitudes, which leads to 
acquisition of new skills and new ways of relating to practice [27]. What’s App is another enabling 
feature that has supported conversations and sharing amongst the CKWs with a handful of farmers 
(mainly young farmers) with smart phones. These share ideas amongst themselves on the social 
media which also supports learning as highly recommended by Paul, Godfrey [28] who believe that 
WhatsApp has embedded affordances that not only provided learners support but also makes learning 
fun. 

To sum up the observable learning that takes place on mobile phones among smallholder farmer 
communities, I strongly see features of authentic learning and social constructivism. To begin with, 
authentic learning is ‘a pedagogical approach that situates learning tasks in the context of real-world 
situations’ [29]. In this learning, learners are given a chance to use their experiences, place learning in 
their context, where learning is highly problem solving. Knowledge attained on the mobile phones 
among the farmers is real life - used to address farming challenges in their locality. During farmer 
discussions on ground, they engage in real life situations and all farmers are given a chance to have 
hands-on, that is learn by doing during facilitations exercises. Access to expert performances and 
modelling is a key element in authentic learning [29]. Farm experts, researchers, and model farmers 
show different farming techniques which make it possible for other farmers to model behaviors and 
replicate on their farms. Because CKWs are usually trained and given additional knowledge, they 
often model farming techniques to other farmers which supports learning. Reflections, coaching and 
scaffolding are all available techniques employed in the CKW project which in turn support deep 
learning among farmers.  

Second is social constructivism. As a facilitation design, social constructivism largely capitalizes on 
collaborative learning and learner engagements. Learners become co-creators of knowledge since 
they know their context best and what suits them. Here, learning is by doing and largely relies on the 
learners’ experience [30]. To this theory, social events are essential contributors to learning and 
development. Socially meaningful activity is as important as human consciousness. The social 
environmental therefore influences cognition through tools like mobile devices [31]. Given that the 
farmers have vast knowledge base of experiences which any learning needs to capitalize on, in the 
CKW project, it was clearly visible that some experienced farmers possessed more knowledge than 
what was available on mobile phones. This made other farmers benefit through collaboration and 
dialogue. Additionally, farmer’s learning was not limited to only content on mobile phones, they too 
had a chance to use and build on what they had acquired previously. This concurs with Schunk [31] 
observation that social constructivism permits the use of material through manipulation of the social 
interactions. Change results from combination of tools (mobile phones and experience sharing) in 
social interactions and from internalising these interactions. This is in line with dialectical 
constructivism because of focal emphasis on peoples’ involvement in the learning process. 

5 DISCUSSION 
‘The widespread diffusion of mobile and wireless technologies, although on a global 
scale, is certainly not uniform and independent of economic and cultural factors, and 
offers an opportunity to develop education policies aimed at increasing participation in 
education, … considering that the use of mobile devices, in some respects, transcends 
age, social status, economic level, gender and ethnic origins…’ [32]. 
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Although Castells, re-echoes mobile communications as the fastest growing technology in world 
history, he further highlights that ‘‘alongside the development of trends in mobile communication that 
could be considered global, other trends unique to individual ethnic, cultural, or national characteristics 
are also found’’[33]. By implication, as we analyse mobile learning in non-formal contexts, the context, 
local and societal considerations must be up front. The mobile learning in developed countries cannot 
be the same mobile learning in developing regions. In Uganda for example, the context of mobile 
learning for development presuppose other affordances that mobile technologies can offer to 
communities in such locations. Thus the need to appreciate diversities in contexts visa vie unveiling 
opportunities to increase access to educational for all.  

Taking the non-formal learning perspective, for the Mobile for development projects, I intend to refer to 
all those running education programmes with elements of informal and non-formal. As Ngaka et al 
claims, ‘‘opportunities for integrating formal and non-formal education are not ubiquitous, but (rather) 
deliberate efforts to respond to communities’ identified and expressed needs’’ [34]. Learning in non-
formal contexts is embedded in practice based context where learning becomes a problem solving 
venture that aims at addressing real life context based problems. Several of these programmes have 
been integrated in the provision of non-formal education in Uganda, famous of these being those 
organised by NAADs in the agricultural extension system. This paper therefore tries to analyse how 
new technologies like mobile technologies (mobile phones) can support and extend the provision of 
these education systems to reach the marginalised and hard to reach populations in Uganda. Usually 
and very often are the smallholder farmers in these trainings. They form the largest sect of masses in 
dire need of such educational provisions. Smallholders are less empowered with low literacy levels. 
They need support on how to update their knowledge to cope with the current challenges as is with 
farmers in the CKW project. Farmers here noted some benefits like increased social networks, 
development of leadership skills, better farm management practices, increased farm yields, 
empowerment, among others. They however encountered varying constraints like the breakdown of 
mobile phones, inability of some farmers to apply the knowledge gained due to lack of capital, cultural 
resistances, and intermittent networks. 

This age and era of climate change hits these smallholder farmers twice [3]. Most governments in 
developing countries cannot ably reach out to this majority, and yet, 70% of the world food production 
emanates from these smallholder farmers. Since these have access to mobile phones that can be 
used to increase their education and become empowered, development actors need to devise ways 
on how to exploit technologies people have. This will help farmers thrive and become resilient. Needful 
to note is the fact that most smallholder farmers engage in different livelihood activities. The common 
adage ‘do not put all your eggs in one basket’ makes majority venture in several of these livelihood 
activities. The current fallouts from uncertainties in marketing and seasonal challenges yet, there is no 
available insurance program in the country to support and insulate such farmers in case of any 
damage affects majority. This permits multi-engaging and multi-tasking a daily routine. And indeed, no 
single programme can address farmer livelihoods challenges. An eco-system approach - where 
different actors network to address different livelihood challenges can help to change lives of such 
communities.  

Most of the ICT programmes in developing regions are donor supported. Few governments in 
developing regions have taken the lead to establish these programmes, as majority are supported by 
donor aid agencies and civil society organisations. And because of this, most researches exploring 
impact of ICT towards learning have tended to focus on immediate impacts; thus, more research is 
justifiable to measure the long-term social impact of education ICT investments [20]. More so, Kozma 
and Vota [20] outline tremendous challenges that go along with the implementation of ICTs in 
developing countries like Uganda. For example, deploying the ICT infrastructure, developing relevant 
content, leveraging community inclusion to expand impact and sustainability are key challenges facing 
ICT projects; mobiles for development inclusive. 

Most of the projects deploying mobile content in Uganda suffer from digitising the mobile content given 
the lack of a national language that unifies all people in the country. Each project faces cost 
implications given the multi-lingual nature of Uganda. This affects impact and scalability, which in turn 
hinders sustainability as many projects rely on donor funding to have content translated in the over 80 
languages in the country. This is indeed a setback, especially when a country like Uganda’s adult 
population is illiterate. Supported by Kozma and Vota [20], ‘covering the total cost of ownership of 
ICTs’ is a serious challenge in developing countries’. A case in point is Grameen Foundation, an 
International NGO that came in the name of helping poor farmers access electronic content on mobile 
phones. However, the fully equipped smart phones are not accessible by the general public, be it 
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government, including me a researcher who became interested in the electronic agricultural content. It 
is only for farmers and communities who have partnered with Grameen. A deep inquiry on what 
explains this position, the National coordinator in the CKW project had this to say,  

‘We cannot just allow everyone to access our mobile content. We define and control who has access 
to it through our ICT system. We have on several attempts asked Government to partner with us and 
see how we can upscale the project to other districts, but we have met several resistances from 
government officials. Grameen has invested a lot in this ICT infrastructure; we cannot just let it swing 
in the public as this will kill our effective system’. 

Therefore, Grameen still has full control over the electronic content and they would rather close down 
the project in case government fails to fund the already running projects. All this is about the total cost 
incurred during the implementation of the ICT infrastructure; which stifles further development in the 
country. So, it is only those farmers in districts where Grameen is operating who benefit from the 
mobile content, which attempt again increases the digital divide, mobile technologies would have 
reduced. More research is needed to ascertain this position before conclusions are made! 

6 CONCLUSIONS 
Emerging technologies like mobile technologies are upfront in ensuring increased access to 
educational opportunities, especially in developing countries, where increase in mobile phones usage 
has been regarded as the fastest in technological history. It has been noted that mobile technologies 
play a supplementary role and not a replacement to the existing educational programs. Despite the 
high regard of mobile technological innovations in teaching and learning in the formal education, non-
formal learning environments can also benefit from these technologies. Mobile technologies like 
mobile phones are readily available to many (including farmers outside formal learning) and if well 
integrated, they can support learning for livelihoods. With this realisation to include the marginalised, 
like the case with communities in resource limited environments, mLearning integration becomes not 
only justifiable, but rather an ethical undertaking in increasing access to educational opportunities; as 
the case with smallholder farmers in resource limited environments in Uganda.  

Needful to note is that in such non-formal contexts, farmers engage in several activities in order to 
secure their livelihoods. It is typical for smallholder farmers not to specialise in a single enterprise 
given challenges like seasonal changes, lack of land, capital, necessary farm inputs, and lack of 
available insurance programs to support them in case of damage. Therefore, no single programme 
can address all livelihood challenges of these smallholder farmers. Government, private sector and 
civil society cannot manage alone. An ecosystems approach is needed where a consortium of the 
different development actors network to support such communities. The challenge therefore is for 
mLearning practitioners to explore ways on how to create new content, enhance intercreativity, and 
knowledge sharing among participants [6], responsive to the different enterprises.   Most available 
mobiles for development projects in developing regions are highly donor funded, which questions the 
sustainability of such projects as majority end up ‘limping’ when donor funds stop.  Although all 
farmers in the project attested to the increased learning afforded by mobile technologies, visible 
factors like social relations and networks among farming communities influenced the use of mobile 
phones for learning. Therefore, there is a need to further explore the role of such social networks in 
facilitating and strengthening smallholder farmers’ resilient capabilities while using mobile learning for 
livelihoods. 
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