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Abstract 

The educational landscape is constantly changing and a variety of technolo-
gies and techniques are blurring the lines between traditional and non-
traditional learning. The demand for inexpensive, quality education has cre-
ated an ideal environment for technologies that are disrupting traditional 
formal learning. This change is no less substantial in low-income countries: 
individuals in developing countries have a great desire to educate themselves 
and improve their quality of life. Kenyans are adequately literate and accus-
tomed to mobile technology despite being a generally impoverished, poorly 
educated populace. In developing countries many studies regarding the use 
of mobile technology for learning have focused on feature phones and text 
messaging. Kenya therefore represents an optimal environment in which to 
perform research that investigates the use and feasibility of modern mobile 
and educational technologies and initiatives. The broad aim of this disserta-
tion is to explore how modern mobile devices can catalyze and enhance both 
informal and non-formal learning and lead to a greater validation and recog-
nition of non-traditional learning. In particular, this dissertation explores 
how technologies and concepts such as mobile web apps, Massive Open 
Online Courses (MOOCs), learning incentives, and mobile learning via 
smartphones specifically affect informal and non-formal learning in Kenya. 
The primary research question is how can learning efforts that utilize mobile 
learning, MOOCs, and learning incentives combine non-formal and infor-
mal learning to develop and contribute to a do-it-yourself (DIY) approach to 
learning in Kenya? 
 
The challenge of combining non-formal and informal learning in a develop-
ing country through such a DIY approach involves a few minor, separate 
problems. This dissertation starts by exploring the technical drawbacks and 
benefits of using mobile web applications versus native mobile applications.  
It examines the way smartphones given to impoverished individuals in Ken-
ya affect informal learning situations. It then explores the problem of how 
mobile-adapted non-formal MOOCs with incentives for recognition and 
validation affect non-formal learning outcomes. Finally, it explores current 
perceptions of the validation and accreditation of non-formal learning in 
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both developed and developing countries. The primary approach is through 
action research. The studies in this research use both quantitative and quali-
tative data collection to ascertain how using mobile and non-formal learning 
efforts with incentives can affect learning in Kenya. The first contribution of 
this dissertation is the finding that mobile web apps are currently better suit-
ed for data exchange than producing new content. The second contribution is 
the finding that a smartphone can promote and enhance informal learning in 
a developing country with little or no scaffolding or guidance. The third 
contribution is the finding that non-formal learning efforts in the form of a 
MOOC are shown to be a viable means of delivering non-formal learning in 
a developing country via a smartphone. The fourth contribution is the find-
ing that the use of incentives such as digital badges and certificates of com-
pletion provide a means by which to validate non-formal learning and con-
tribute to a DIY attitude towards learning creation, where individuals can 
independently complement or replace a traditional curriculum by combining 
informal, non-formal and formal learning.  
 
Keywords: ICT4D, mobile learning, M4D, informal learning, non-formal 
learning, MOOCs, digital incentives  
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Sammanfattning 

Utbildningsmiljön förändras ständigt och olika teknologier och tekniker 
suddar ut gränserna mellan traditionellt och icke-traditionellt lärande. Beho-
vet av utbildning som inte är för dyr, men ändå har hög kvalitet innebär att 
alternativa sätt för lärande alltmer konkurrerar med traditionell utbildning. 
Denna förändring är inte mindre påtaglig i utvecklingsländer, där enskilda 
individer är mycket motiverade att utbilda sig och förbättra sin livssituation. 
I Kenya är läskunnigheten förhållandevis hög och de flesta är vana vid mo-
bilteknologi, trots en befolkning som är extremt fattig och har låg formell 
utbildning. Många studier som tidigare gjorts i utvecklingsländer, gällande 
mobilteknologi använd i utbildningssyfte, har endast handlat om bruket av 
vanliga mobiltelefoner och enkla SMS-tjänster. Detta gör att Kenya är en väl 
lämpad miljö för forskning som undersöker användningen av, och möjlig-
heterna med, smarta mobil- och utbildningsteknologier för lärande.  
 
Avhandlingens övergripande syfte är att utforska hur moderna mobila enhet-
er kan främja och förbättra både informellt och icke-formellt lärande, samt 
leda till utökad validering och erkännande av icke-traditionell utbildning. 
Mer specifikt undersöks teknologier och tjänster som mobila webbappar, 
öppna kostnadsfria masskurser via Internet (MOOCs), incitament för lärande 
och hur mobilt lärande med hjälp av smartphones kan påverka informellt och 
icke-formellt lärande i Kenya. Den huvudsakliga forskningsfrågan är: Hur 
kan utbildningsinsatser som använder mobilt lärande, MOOCs, och incita-
ment för lärande kombinera icke-formellt och informellt lärande för att ut-
veckla och bidra till en gör-det-själv (DIY) inriktning till lärande i Kenya? 
 
Utmaningen, att kombinera icke-formellt och informellt lärande i ett ut-
vecklingsland genom DIY-inriktning, medför ett antal problemställningar. 
Inledningsvis undersöks tekniska för- och nackdelar med mobila webbappli-
kationer i jämförelse med mobila standardapplikationer. I en uppföljande 
delstudie undersöks hur kenyaner bosatta i slumområden använder 
smartphones i informella lärsituationer. Därefter studeras hur mobil-
anpassade icke-formella MOOCs med incitament för kunskapserkännande 
och validering påverkar icke-formella lärsituationers utfall. Avslutningsvis 
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genomförs en studie om studenters uppfattningar om validering och ackredi-
tering av icke-formellt lärande i både i-länder och utvecklingsländer.  
 
Den huvudsakliga forskningsmetoden är aktionsforskning. Avhandlingen 
består av enskilda studier som kompletterar varandra, där både kvantitativa 
och kvalitativa datainsamlingsmetoder används för att förstå hur mobila och 
icke-formella lärandeinsatser med incitament kan påverka lärande i Kenya. 
Avhandlingens första bidrag är att mobila webbappar just nu är bättre läm-
pade för datautbyte än för att producera nytt innehåll. Andra bidraget är att 
smartphones kan främja och förstärka informellt lärande i ett utvecklings-
land med lite eller inget stöd eller vägledning. Tredje bidraget är att icke-
formella lärandeinsatser i MOOC-format visar sig vara ett lämpligt sätt att 
leverera och tillhandahålla icke-formellt lärande i ett utvecklingsland med 
hjälp av en smartphone. Fjärde bidraget är att användning av digitala märken 
och certifikat utgör ett sätt att validera icke-formellt lärande och bidrar till en 
DIY attityd till lärande, där individer självständigt kan komplettera eller 
ersätta traditionellt lärande genom att kombinera informellt, icke-formellt 
och formellt lärande.  
 
Nyckelord: ICT4D, mobilt lärande, M4D, informellt lärande, icke-formellt 
lärande, MOOCs, digitala incitament 
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Introduction 

Traditional education is a feeble dinosaur marching towards extinction due 
to the disruption of formal courses and curriculum. Massive open online 
courses (MOOCs) are a key threat to traditional universities. Mobile devices 
are the future of learning. Whether these statements are true or not, they are 
not uncommon opinions that arise in discussions about educational efforts 
that use potentially disruptive technologies and concepts such as 
smartphones, MOOCs, and mobile learning. Some common shortcomings of 
traditional educational efforts include rigidity in time, space, and pedagogy, 
and high costs. In contrast, informal and non-formal educational efforts are 
generally free of cost and much more flexible. A key, crucial difference is 
that formal education offers credits and diplomas, whereas informal and 
non-formal educational efforts do not currently have a universally estab-
lished equivalent.  
 
This situation can be compared to the gold standard for a country’s currency. 
Gold once provided trust and faith in a currency, just as credit and diplomas 
provide trust and faith in traditional education. Eventually the gold standard 
was removed, but the faith in currency remained. Can the accreditation of 
traditional learning also be supplanted? New technologies and educational 
efforts are already changing perceptions and beliefs about traditional learn-
ing, and slowly eroding the standards of traditional, formal credit and di-
plomas. Globally, students follow massive non-formal courses to obtain 
knowledge for free, and receive digital badges and/or certificates of comple-
tion to substantiate their knowledge. Developing countries are not immune 
to the spread of these new learning technologies and concepts. Can students 
in developing countries now shape their own curriculums if these technolo-
gies provide the means to achieve the same results more flexibly and with 
fewer costs? Do students in developing countries perceive the possibilities of 
accreditation and recognition as reasonable and something worth investing 
in? This dissertation addresses these general questions of interest by explor-
ing the use of technology, mobile devices, and non-traditional learning ef-
forts in the developing country of Kenya.  
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Background 
The background of this dissertation consists of a number of different topics 
that warrant further explanation. Simply stated, the three key ingredients that 
frame the setting for this research are technology, learning, and developing 
countries. This particular research thus attempts to use technology to im-
prove learning in Kenya. The background and ensuing clarifications then 
become more complicated as the specifics of each of the key subjects that 
comprise this dissertation are elaborated upon. 

ICT4D 
This section illuminates the primary ingredient that comprises the back-
ground of this dissertation, which is the use of Information and Communica-
tion Technologies (ICT) in the context of a developing country. ICT4D is a 
research acronym most simply defined as the interaction between infor-
mation (I), communication (C), technology (T), and development studies (D) 
(Heeks, 2007). The use of ICT in developing countries is an established area 
of research. Information and Communication Technology for Development 
(ICT4D) is a research field that focuses both on research questions and prac-
tical issues in a developing society. ICT4D research entails developing, im-
plementing, and/or testing ICT in some form in order to achieve a specific 
development goal in a developing country. ICT can involve radio, TV, com-
puters, tablets, phones, etc. “These ICTs range from older technologies, such 
as the telegraph, telephone and radio, to the more recent technologies of the 
Internet, computers and mobile devices. In fact, the term ‘ICTs’ today can 
no longer only refer to physical technologies that enable communication but 
must now also encompass the software, apps and digital interfaces that com-
prise the vast area of online and social media.” (Kao, 2013, p. 363). Basical-
ly, it is any form of technology that is used to access and spread information.  
 
Two things took place in the 1990s that gave birth to the first incarnation of 
ICT4D, the Internet and the Millennium Development Goals (MDGs) 
(Heeks, 2008). The MDGs are goals outlined in the Millennium Report from 
the United Nations that aim: 1) to eradicate extreme poverty and hunger, 2) 
to achieve universal primary education, 3) to promote gender equality and 
empower women, 4) to reduce child mortality, 5) to improve maternal 
health, 6) to combat HIV/AIDS, malaria, and other diseases, 7) to ensure 
environmental sustainability, and finally 8) to develop a global partnership 
for development (United Nations, 2000). Clarke et al. (2013) describe the 
two boundaries of ICT4D efforts in developing countries in relationship to 
the MDGs. At the positive end of the spectrum, ICT4D efforts are seen as 
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key in order for developing countries to integrate themselves into the 
knowledge economy, especially in the areas of education, health and politi-
cal empowerment.  On the negative end of the spectrum, ICT4D efforts are 
considered unable to alleviate poverty due to the historical and structural 
dynamics that produce global inequalities. The digital technologies of the 
1990s supplied a new tool in search of a purpose; development goals were 
the new targets in search of a delivery mechanism. These two areas inter-
sected and gave rise to ICT4D in a burst of publications, bodies, events, 
programs, and project funding (Heeks, 2008).  
 
Traditional research builds upon theory and other research to move forward 
without a specific, secondary focus on how the research contributes to socie-
tal development. ICT4D research studies explicitly emphasize the imple-
mentation and use of various ICT tools to achieve societal development in 
low-income or developing countries. ICT4D builds upon the concepts of 
technology diffusion and convergence, where technology diffusion concerns 
the growth of Internet access from mobile devices instead of stationary de-
vices, and technological convergence means a proliferation of smart devices 
that put a computer in everyone’s hands (Heeks, 2012). These traits provide 
an arena in which to undertake research and to do something worthy involv-
ing social or economic development. Amartya Sen (1999) argues for a capa-
bility approach where the impact of ICT4D efforts should focus on how ICT 
affects the freedom and ability of individuals to increase their potential to 
function in society. Carmody (2012), however, comments that ICTs may 
actually worsen global divides stating that mobile phones may serve as tools 
for domination, exploitation, or popular empowerment. 
 
According to Kransberg’s (1986) first law, technology is inherently neither 
good nor bad; it depends on the uses to which it is put. This law succinctly 
elucidates the uncertainty of using ICT in the context of a developing coun-
try. Unwin (2009) also critically makes the assessment that ICTs are not 
cure-alls that will miraculously solve development problems by themselves. 
As Kao (2013, p. 364) clarifies “One of the dominant discourses within 
ICT4D is the focus on ICTs as technologies, particularly characterizing them 
as tools for development.” Kao (2013, p. 365) explains that the concept of 
ICT4D implies the “promise of a ‘quick fix’ to development issues, suggest-
ing that developing countries can use ICTs to bypass, or ‘leapfrog’ stages of 
development”. Leapfrogging is a method by which developing countries can 
advance their technological capabilities to achieve levels equivalent to those 
in the developed world (Kao, 2013).  
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As Raiti (2006) similarly clarifies, the research field of ICT4D seems more 
focused on leapfrogging societal issues and limitations, so theories are of 
less importance. Raiti (2006) admits that despite ICT4D not being a cure-all 
for societal ailments, there are well-documented success stories in a variety 
of areas, from helping rural framers to facilitating communication. In con-
trast, Heeks (2002) points out that many ICT4D projects in developing coun-
tries fail to achieve the expected benefits. The question of whether or not 
ICTs can contribute to poverty reduction and sustainable development in 
developing contexts remains unanswered (Clarke et al., 2013). Much of the 
discourse about ICT4D is optimistic, with a tendency towards heralding the 
arrival of new “silver bullets.” “Such undue faith in technology as the solu-
tion is destined to be disappointed because such optimistic faith fundamen-
tally fails to understand the nature of poverty.” (Clarke et al., 2013, p. 65). 
The key message from this discourse regarding the correlation between de-
velopment efforts and actual measurable effects is that there is little consen-
sus among researchers and the outcomes are difficult to measure. 
 
ICT4D is interdisciplinary by nature as it combines research fields and theo-
ries from numerous academic disciplines. Heeks (2007) even uses the term 
“development informatics” to refer to ICT4D, defining the term as less tech-
nocentric, and allowing for an equal focus on information, knowledge, and 
information systems, as well as on ICTs. Thapa and Sæbø (2014, p. 2) sup-
port this less technocentric view by stating that “a transition has taken place 
from a more technically oriented view toward a more socially oriented view, 
focusing on the influence that ICT may have on development.” Figure 1 
depicts the relationship between ICT4D and the connections to other aca-
demic disciplines. This dissertation concentrates on the areas of develop-
ment studies, development informatics and informatics in Figure 1 as they 
affect and relate to ICT4D. 
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Figure 1. Disciplinary foundations for ICT4D research theories (Heeks, 2007, 
p. 3) 

 
As ICT4D projects focus on both real-world problems and research issues, 
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focused on the e-learning sector of ICT4D. Typically, research and applica-
tions within the sphere of ICT4E focus on developing all levels of education 
in developing countries, from primary to tertiary. The research in this disser-
tation places itself firmly within the scope of ICT4D, but also in the subsec-
tor of ICT4E due to the focus on learning and education through the use of 
ICT.  

ICT4E 
ICT4E emphasizes ICT efforts in the sphere of education in developing 
countries. This means that ICT4E specifically focuses on how ICT can de-
velop all aspects of education and learning in a developing country. Educa-
tion is crucial to confronting global poverty (Clarke et al., 2013). This state-
ment provides the basis for the development of a separate, subordinate sec-
tion to ICT4D and even aligns well with the 2nd millennium goal of achiev-
ing universal primary education. Essentially, education is viewed as one of 
the keys to solving the woes of poverty in developing countries. Education 
improves a person’s ability to create income and even improves their indi-
vidual development, which leads to increasing self-esteem and a quality of 
life that enables engagement in the social and political worlds (Melin, 2002). 
Educational ICTs are becoming fast, reliable, available in remote areas, and 
affordable for everybody, particularly for underprivileged communities 
(Kim, 2009). “Undoubtedly, access to educational software and the supera-
bundance of information on the Internet enhance learning. However, infor-
mation itself is not neutral. Curriculums are designed to convey certain 
knowledge and search engines prioritize results” (Clarke et al., 2013, p. 60). 
Imtinan, Chang, and Issa (2012) note, however, that technology-based learn-
ing for developing countries is the ultimate solution to improving education-
al standards.  
 
The previous statements highlight the way general discourse regarding the 
benefits and drawbacks of ICT4E is varied and unresolved. Clarke et al. 
(2013) continue by stating that some advocates of ICT4E see it as a magic 
bullet that somehow bypasses the enormous costs of educational infrastruc-
ture by providing education directly to an individual child. “...the rationale 
for the use of ICT in education development is also fuelled by the rhetoric 
that almost every government around the world believes that technology and 
education are the keys to competitive advantage.” (Selinger, 2009, p. 214). 
Despite the inability to determine the exact magnitude of ICT’s impact on 
education in developing countries, the prevalence of developmental educa-
tional efforts and the use of mobile devices in developing countries have 
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contributed to the emergence of a subset of research fields. The two subcate-
gories to ICT4E are generally distinguished as mobile learning (also labeled 
mLearning) and mobiles for development (M4D). The two terms are not 
mutually exclusive and do overlap, however, in general, mobile learning 
focuses on the learning, and M4D on the effects of mobile learning, on de-
velopment. The next two sections clarify the concepts of mobile learning 
and M4D. 

Mobile Learning 
“Mobile learning is quintessentially interwoven with everyday life” (Traxler 
& Vosloo, 2014, p. 20). Mobile learning is also a way to learn independently 
any time and anywhere due to advances in mobile technologies (Ally, 2009; 
Kukulska-Hulme & Traxler, 2005). These simple statements stress the im-
portance of mobile learning. Traxler (2007) emphasizes the growing need 
for the realization of mobile learning in developing countries despite limited 
ICT resources and relatively unstable infrastructure as compared to techno-
logically advanced countries in the developed world. The mobile learning 
community demonstrates that mobile technologies can enrich, enhance, and 
challenge existing ideas of education, usually in ways that take it outside and 
away from the classroom, the lecture, the teacher, and the curriculum, spe-
cifically by developing the ideas of informal, collaborative, contingent, situ-
ated, contextual, and personalized learning (Traxler, 2011).  
 
Imtinan, Chang, and Issa (2012) provide data that shows a number of practi-
cal and conceptual implementations of mobile learning in developing coun-
tries including India, Kenya, Latin America, Africa, Indonesia, and Pakistan, 
across multiple educational disciplines such as medicine, business education, 
computer science, and game-based learning. “Mobile learning helps reach 
marginalized populations and improve education systems; it provides oppor-
tunities to expand educational access in ways not possible before; and it 
supports instruction, administration, and professional development.” 
(Traxler & Vosloo, 2014, p. 14). There has been a focus, for example, on 
how mobile learning can improve the quality of teachers and support them in 
their practice, and numerous research papers have revealed the enormous 
potential of mobile learning to support teacher development (Traxler & 
Vosloo, 2014). 
 
Despite the growth and success of mobile learning in the context of develop-
ing countries, both challenges and opportunities prevail. Key challenges for 
mobile learning in a developing country are a lack of research budget, lack 
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of advanced ICT resources in educational institutions, unreliable power sup-
ply, poor network connectivity and the higher costs of sophisticated mobile 
devices (Imtinan et al., 2012). The lack of a research budget for educational 
ICTs is one of the factors which impedes the mobile learning conceptualiza-
tions and implementations in developing countries (Imtinan et al., 2012). 
Positive factors that make the issue of mobile learning in developing coun-
tries an interesting research challenge are student motivation, the lower costs 
of telecom services, flexible work and study options for students, education-
al opportunities for indigenous communities, and government initiatives to 
upgrade learning-related ICTs (Imtinan et al., 2012). Finally, Deb (2011, p. 
39) articulately summarizes the potential of mobile devices on learning, by 
stating “mobile technology is a viable and affordable media through which 
distance learning could be imparted to billions of people in an efficient 
way.”  

M4D 
The term ‘Mobiles for Development’ (M4D) focuses more on how mobile 
devices can impact and affect development within the context of a develop-
ing country. Just as the term ‘ICT4E’ was a subset of ICT4D with a focus on 
education and not development, M4D can be viewed as a subset of mobile 
learning where the focus is on how mobile devices affect all aspects of de-
velopment, and not just learning. This research area is less established, how-
ever, and searching for the acronym ‘M4D’ can still provide dubious results, 
but the field is growing rapidly (Donner, 2010). The drastic increase in using 
mobile phones in various ICT4D efforts has led to the creation and estab-
lishment of a separate research area and research acronym, despite it being 
only 10 years old (Donner, 2010). Mobile telephony is described as the sin-
gle most transformative technology for development and the benefits in de-
veloping countries may be twice those in richer economies (Carmody, 2013; 
Etzo & Collender, 2010).  
 
In the first quarter of 2013, smartphone shipments worldwide surpassed 
feature phone (mobile phones that are between a basic mobile phone that can 
only place calls and text messages and a modern smartphone) shipments for 
the first time (IDC, 2013). For young people in urban areas, the mobile 
phone is an object of desire and ownership a symbol of success (Porter et al., 
2012). A study of smartphone adoption in Malaysia showed that the selling 
price was the most important factor affecting the purchase decision, but aes-
thetics were also important as a means to show status (Osman, Zawawi 
Talib, Sanusi, Yen, & Alwi, 2011). In other words mobile devices are desir-
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able and commonplace in the developing world. Mobile phones are relative-
ly affordable, portable, multi-functional, and easier to use than other techno-
logical tools (Etzo & Collender, 2010). Additionally, “mobile phones also 
enable users to transgress the limitations and boundaries of formal econo-
mies” (Wasserman, 2011, p. 154) and “one example of ICTs’ contribution to 
growth lies in the exponential spread of mobile phone technology, which has 
high penetration even in poor areas.” (Clarke et al., 2013, p. 58) 
 
The benefits of mobile phones in the context of a developing country can be 
roughly grouped into three categories: incremental (improving the speed and 
efficiency of existing practices), transformational (providing something 
new), and related to production (selling devices and related services) (Etzo 
& Collender, 2010). Examples of transformational benefits range from inno-
vative economic services such as M-Pesa, the mobile payment system, to 
health efforts that provide text message reminders and information about 
medicines and HIV (Etzo & Collender, 2010), or political efforts such as 
FrontlineSMS (Etzo & Collender, 2010; Kleine & Unwin, 2009), a free text 
messaging service for mass communication, and Ushahidi, a text messaging 
system for reporting violent acts  (Aker & Mbiti, 2010; Etzo & Collender, 
2010; Zuckerman, 2010). These critical mobile developmental efforts be-
came crucial and irreplaceable, leading to the effect that “access to mobile 
phones – once achieved – is a vital component of everyday life” (Porter et 
al., 2012, p. 158). 
 
Despite all the positive proclamations about the future of mobile devices in 
developing countries there persist a variety of challenges. Mobile telephony 
may contribute to widening the gap between the poor and the poorest, lead-
ing to the 4th world, a non-consuming and non-producing marginalized 
group (Etzo & Collender, 2010). ICTs are identified as a new way to create 
social separation between the rich and poor, with information as the key 
commodity, and some even argue that mobile phones in Africa are helping 
to create new social classes (Carmody, 2013). Cost and social effects are 
ever prevalent. “Cost and usability problems restrict many from benefiting 
from the full functionality of mobiles” (Etzo & Collender, 2010, p. 666). 
Mobile phones are not socially unbiased devices, instead they can worsen 
unequal gender or class relations (Etzo & Collender, 2010) and “too often, 
discourses around mobile phones make an interpretive leap from access 
figures to speculation about the impact of mobile phones on democracy and 
development” (Wasserman, 2011, p. 150). Quite simply, there is a tendency 
“to portray the mobile phone as an end, rather than a means to specific social 
improvements” (Burrell, 2010, p. 232). 
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Finally, there is speculation regarding future mobile devices and their subse-
quent impact. Ultra-low-cost computing (ULCC) such as Raspberry PIs 
might be an alternative to ICT efforts in developing countries due to their 
low cost, however Heeks and Robinson (2013) suggest that such devices 
require too much tinkering and computer knowledge, and that users want a 
something that delivers useful applications, like a smartphone. Innovations 
will also occur as bottom-up developments on mobiles converge with top-
down attempts to produce lower-cost PC-like terminal devices, ending with 
something like a BlackBerry-for-development (Heeks, 2008). A shift from 
mobile phones to mobile devices seems likely as technological advances 
promote the switch from computers and laptops to small, powerful, multi-
functional devices for information and communication needs (Kleine & 
Unwin, 2009). 

The Context of a Developing Country 
A key ingredient in the term ICT4D is development. As previously ex-
plained, the ‘D’ in ICT4D focuses on development studies in some form, in 
a developing country. It is necessary for this dissertation to justify the choice 
of Africa and subsequently Kenya as the logical and rational choice for the 
context of this research. Africa and Kenya have two primary domains useful 
to this dissertation – learning and the use of mobile devices. Learning in-
volves the general situation of learning and education, and mobile use deals 
with the adoption and proliferation of mobile devices in both Africa and 
Kenya. What characterizes the situation in Africa and Kenya regarding the 
aforementioned areas of ICT, learning, and mobile usage? Simply stated, the 
conditions in Africa and Kenya provide an ideal context for this research, 
with an environment that has key developmental issues, such as extreme 
poverty and poor education, combined with a populace that has an existing, 
high mobile phone use with a burgeoning smartphone market. 

a) Mobile use 
 
The majority of poor in the developing world now live in urban areas. The 
World Bank estimates that roughly 750 million people living in urban areas 
in the developing world live below the poverty line of $1.25–$2 USD per 
day (Baker, 2008). Heeks (2008) states that mobile telephony is the obvious 
choice for ICT efforts, as it has already reached more than half the African 
population. Mobile phones have had dramatic effects in agricultural, health, 
banking, politics, and information dissemination (Chavula, 2013) and more-
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over “Africa is the fastest growing region in the global telecommunications 
market” (Chavula, 2013, p. 5). “In response to increases in mobile phone 
coverage and adoption in Africa, mobile phone-based development projects 
have proliferated in a variety of sectors, including agriculture, health, educa-
tion, emergency response, and governance.” (Aker & Mbiti, 2010, p. 222). 
Internet use in Africa has so far failed to reach the “critical mass” required to 
have a significant impact on economic growth and it is thus imperative for 
African governments to continue to promote its growth (Chavula, 2013). 
 
In 2008 Mtenzi, Chachage, and Ngumbuke (2008) analyzed the extreme 
growth of mobile phone operators and subscribers in relation to improved 
customer services and quality in Tanzania. The study found that mobile data 
subscriptions will likely increase in the future, but that the current prices and 
quality of service are not yet conducive for increased use (Mtenzi et al., 
2008). More recently, mobile telephone manufacturers such as Samsung, 
Sony, Nokia, Huawei, and ZTE have offered low-cost smartphones to 
emerging markets such as Asia and they are willing to make heavy invest-
ments (Khan, 2013). The rapid adoption of Android smartphones sold for 
US$80 in Kenya highlights the importance of reducing prices (Adam, 
Butcher, Tusubira, & Sibthorpe, 2011).  
 
Although the current price of smartphones can be prohibitive to adoption, a 
similar situation previously existed regarding mobile adoption in Kenya, 
when Safaricom, a large service provider in Kenya, estimated 3 million sub-
scribers by 2020, but had 14 million subscribers by 2009, and their numbers 
are still climbing (Aker & Mbiti, 2010). This shows that poverty does not 
seem to be a truly limiting factor. According to statistics from October 2013, 
mobile penetration is at 77%, an increase of 2.3% from the previous quarter 
(Communications Commission of Kenya, 2013). Mobile data subscriptions 
increased 28% to stand at 12.4 million subscriptions, and mobile Internet 
dominates all Internet subscriptions with 99% of the market share 
(Communications Commission of Kenya, 2013). The potential for increased 
mobile use and adoption seems limitless and “Africa is truly a crucible for 
mobile phone innovation and entrepreneurship” (Etzo & Collender, 2010, p. 
659). 

b) Learning 
 
Kenya is a developing country that is poor and has very low graduation rates 
from formal schooling. It has a population of 43 million, and 46% of its 
citizens live below the poverty line (World Bank, 2013a). In 2003 primary 
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school fees were abolished and primary school enrollment increased drasti-
cally, but this increase mostly involved private primary schools (Bold, 
Kimenyi, Mwabu, & Sandefur, 2014). Although private and public primary 
school is free, secondary and tertiary schools require tuition fees, and thus, 
the poorest quintile attend school six years on average and the richest quin-
tile eight years (World Bank, 2013b).  Despite these unfavorable educational 
conditions, the adult literacy rate is 87% (UNICEF, 2013). Kenya is there-
fore a prime candidate and ideal setting in which to study the effects that 
learning initiatives and related technologies can have on education and 
learning outcomes. All this describes a suitable context in which to explore 
the learning of a populace that has little formal education, but is literate and 
has a comparatively high level of mobile and mobile data use. 
 
Non-formal educational (NFE) efforts in Africa have a long history, as a 
result of the millions of individuals who are excluded from formal learning 
due to poverty, disease, and conflict (Thompson, 2001). The concept of NFE 
has unfortunately developed negative connotations because the term ‘non-
formal’ is equated with a lack of formality and quality (Thompson, 2001). 
Thompson (2001) also found that a key characteristic of educational efforts 
in Africa was that there was a formal-non-formal nexus, a similarity of cur-
riculum between the formal and non-formal that provided a parity of esteem 
to the non-formal efforts, and official recognition of efforts by the govern-
ment or non-government providers. Despite the fact that all the case studies 
of NFE presented by Rogers (2005) and Thompson (2001) predate the 
growth and expansion of the Internet and mobile devices in Africa, the con-
clusions regarding the need for NFE with some form of accreditation seem 
reasonable and similar formal and non-formal curriculums warrants further 
research. 
 
Notwithstanding that the majority of the research efforts regarding Open 
Educational Resources (OERs) in Africa focus on teacher education and/or 
higher education, some findings are applicable to non-formal efforts such as 
MOOCs. Liyanagunawardena (2013) analyzed and discussed the viability of 
MOOCs in developing countries and concluded that access to digital tech-
nologies and a general lack of literacy in both computers and English, as 
well as cultural factors were key hindrances for using MOOCs. This study 
focused on existing general MOOCs available from developed countries, 
however, and not on MOOCs from developing countries that are given in the 
local language. Sapire and Reed (2011) concluded in their study of using a 
collaboratively developed OER for mathematics teacher education that the 
expert led design of collaborative materials had the potential to be of quality, 



 13 

cost-effective, and to provide multiple-use resources. Ngimwa and Wilson 
(2012) also found that the benefits of OERs in Sub-Saharan Africa were 
better teaching and learning outcomes, improved learner performance, and 
access to quality and cheap learning resources. They also found that the ob-
stacles for OER adoption in Sub-Saharan Africa were socio-cultural and 
economic issues, academic pride, lack of awareness, negative attitudes to-
wards OERs as a foreign initiative, lack of time/unwillingness to find time to 
participate, fear of loss of extra income, technology-related costs, and un-
supportive institutional and national policies. Finally, OER, when combined 
with open and flexible learning in developing countries, was found to con-
tribute to better access to education (Mulder, 2008).  
 
Blended learning, non-formal learning, and lifelong learning are also fre-
quent topics in research related to learning and education. Olcott, Jr. (2013) 
discussed and summarized the use of OERs for non-formal education, and 
explained the emerging issues for research, such as how OER could be ex-
panded for non-formal education in developing countries. Wilson (2008) 
noted that OER in developing countries tended to fit with the curriculum as a 
form of supplemental material. The need to explore the validation and 
recognition of learning can also be seen in the general trend in the develop-
ing world to use OER to meet the demand for qualifications at all levels, 
including secondary and tertiary. OERs are seen as a route to earning cre-
dentials and adding value to existing educational efforts (Umar, 
Kodhandarama, & Kanwar, 2013). Finally, Mulder (2008) noted a natural 
bridging between informal, non-formal and formal learning by OER and that 
the opportunities to widen and increase participation in higher education 
make OER a key tool for lifelong learning.  

Do-It-Yourself (DIY) 
To properly set the background for this dissertation, the term ‘DIY’ needs to 
be accurately defined. There are a number of different interpretations and 
definitions of DIY depending on the context, and it is thus important for the 
clarity of this dissertation to correctly define the term as it pertains to this 
research. A quick web search for ‘DIY’ produces a number of interesting 
and even disturbing uses. DIY can involve undertaking home improvement 
projects yourself, bands who produce themselves, and even to plastic sur-
gery performed on oneself. The interpretation and definition of DIY used in 
this dissertation, however, focuses on how an individual uses and takes ad-
vantage of existing resources and materials to transform and reconstruct 
something (Wolf & McQuitty, 2011). In the context of the aforementioned 
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topics of ICT4D, mobile learning, and Kenya, DIY is therefore used to refer 
to the inclination to use free and open learning resources to create your own 
learning and education without the direct control or guidance of external 
forces, such as teachers and institutions. In this interpretation learners go 
beyond the construction of a commodity to being both the designer and 
builder of said commodity (Wolf & McQuitty, 2011). Students who have a 
role in designing their own learning are intrinsically motivated to meet their 
own learning goals (Ladell-Thomas, 2012). Learners therefore both design 
and build their own learning on their own, or in other words, undertake DIY 
learning. 
 
Now that the backdrop of this dissertation has been established, the next 
section explains the foreground by defining the specific research context. 
The research context highlights the specific research problems and gaps in 
knowledge within the aforementioned areas of ICT4D, mobile learning, and 
Kenya. A visual representation of the concepts ICT4D, mobile learning and 
M4D in a Kenyan context is given in Figure 2. Figure 2 emphasizes how the 
key aspects of learning and development within ICT4D combine and focus 
on mobile devices in the specific context of Kenya. 
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Figure 2. A graphical summary of the use of the learning and development 
aspects of ICT4D on mobile devices in a Kenyan context 

 

Research Context 
The research context of this dissertation involves two primary settings. The 
first is the actual research context, which has already been partially present-
ed. Research in the areas of ICT4D, mobile learning, NFE, MOOCs, incen-
tives, etc. all provide suggestions for further research and insights into spe-
cific topics that need to be investigated. The second domain is the physical 
context, which consists of the research participants and their environment. 
The first section summarizes previous research based on the applicable cate-
gories, so as to elucidate the gaps in knowledge that motivate this research, 
and the second section justifies the choice of the participants in Nairobi, 
Kenya as reasonable participants to provide the data used to answer said 
gaps in knowledge. 
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Previous Research 
The primary areas of previous research on which this dissertation builds and 
to which it contributes are the aforementioned research areas of ICT4D, 
mobile learning and NFE, with MOOCs as the primary implementation in 
the context of a developing country. Other areas of focus are the use of 
smartphones instead of feature phones in an ICT4D context, and using in-
centives for NFE such as digital badges. There are even general calls for 
more research in an ICT4D and mobile learning context. For example, re-
search into mobile learning for developing countries is in its infancy, and 
further research is needed to explore the potential benefits of mobile learning 
for developing nations (Imtinan et al., 2012). Researchers may need to in-
vestigate ways by which to address the challenges that currently impede 
mobile learning implementation in developing countries (Imtinan et al., 
2012). Tedre et al. (2011) call for research that contributes to a broad and 
deep systemic view of educational technology in developing countries. De-
veloping countries are in need of mobile learning research, as the growth in 
mobile users and mobile technologies is significant (Imtinan et al., 2012). 
Etzo and Collender (2010) argue for more research and collaboration be-
tween different interests to improve the socio-economic potential of mobile 
telephony. Heeks (2008) lists three key factors for the next phase of  ICT4D 
(termed ICT4D 2.0), which are terminals, telecommunications, and power, 
and that the next phase of ICT4D research should be interdisciplinary and 
draw from the fields of computer science, information systems and devel-
opment studies (Heeks, 2008). 

a) NFE and MOOCs 
 
There are a few underlying ICTs that contribute to the functionality of mas-
sive online, non-formal education. These technologies require further inves-
tigation and research. For example, responsive design and mobile web apps 
provide the free and open web technologies on which to create and deliver 
non-formal education to a variety of devices. These technologies are used as 
disruptive technologies to supplant instead of enhance current educational 
practices and technologies (Flavin, 2012). The growth of MOOCs to deliver 
non-formal learning efforts and the underlying technologies are flourishing. 
This growth has even been referred to as an invasion that upsets and threat-
ens the traditional educational model (Krause, 2014). For example, in rough-
ly one year over 6.5 million students have enrolled in over 800 free MOOCs 
from over 200 different learning institutions (Gallagher & Garrett, 2013). 
MOOCs and mobile learning offer new avenues to reach anyone at any time. 
These concepts are seen as building blocks in an elaborate construction that 
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will eventually disrupt all levels of education, from primary to tertiary. Just 
as the printing press led to books, which allowed knowledge to be obtained 
outside face-to-face lectures, MOOCs extend the ability to participate in 
formal learning outside traditional educational environments (Gallagher & 
Garrett, 2013). Although, the use and growth of these concepts takes place 
primarily via formal learning from traditional institutions, they are also de-
veloping separately in the form of non-formal learning initiatives. 
 
Controversial views of the disruptive potential transformation that massive 
courses pose for formal and non-formal learning typically arise in discus-
sions of higher education in Western countries, especially countries that 
charge high tuition for traditional schooling. What are the effects and use of 
mobile learning, MOOCs and incentives in developing countries? Participa-
tion in MOOCs, according to a recent study involving 35,000 participants 
from Coursera courses, seems to primarily consist of individuals who al-
ready hold two- or four-year degrees (Emanuel, 2013). According to Eman-
uel (2013), 80% of these participants, from countries such as Brazil, Russia, 
India, China and South Africa, were from the wealthiest 6% of the popula-
tion. This questions the likelihood of the success of formal and non-formal 
learning initiatives such as MOOCs for the poor and uneducated in develop-
ing countries. Nor must it be forgotten that “the criticisms of MOOCs are 
numerous: too many students, low interactivity, poor retention rates” 
(Morris, 2013, p. 251).  
 
The educational climate in Africa is focused on institutionalized, formal 
learning, and the colonial period of 1960s Western education is highly 
prized (Abdi & Cleghorn, 2005). NFE efforts in Africa have a long history 
due to the millions of individuals who are excluded from formal learning 
due to poverty, disease, and conflict (Thompson, 2001). The definition of 
what constitutes NFE is uncertain and it varies from small-scale educational 
activities to large-scale national programs, from contextualized to standard-
ized, and from basic education to vocational and advanced continuing pro-
fessional development (Rogers, 2005). Rogers (2005) also criticized the 
mixing of the concepts ‘NFE’ and ‘lifelong learning’. The concept of NFE 
has unfortunately developed a negative connotation because it is equated 
with a lack of formality and quality (Thompson, 2001). 
 
One NFE study combining MOOCs and mobile access was undertaken in 
2011, entitled ‘MobiMOOC’, and was a six-week course about mLearning. 
This course was a non-formal MOOC that provided a certificate of participa-
tion for memorably active participation (de Waard et al., 2012). De Waard et 
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al. (2012) concluded that mobile learning, combined with the MOOC for-
mat, had great potential for informal and lifelong learning and allowed for 
knowledge creation regardless of space and context. De Waard (2012, p. 44) 
called for further research in the two areas of mobile learning and MOOCs, 
specifically calling for “more representation from developing nations” to 
“add depth to the dialogue”. De Waard et al. (2011) stated that more re-
search should be done to explore the realities, benefits, and challenges of 
MOOCs and mLearning, in order to map their contributing dynamics. As 
Boga and McGreal (2014, p. 2) state “combining MOOCs with mobile 
phones could be a very powerful way to educate large numbers of people in 
the developing world”.  
 
A comparable study by Grönlund and Islam (2010) used the existing mobile 
infrastructure of Bangladesh and a learning management system to imple-
ment student-centered learning. This study showed that an interactive, low-
cost text message system was an effective means to deliver education, alt-
hough some technical, organizational and social challenges were discovered. 
Finally, a recent and similar study explored the impact in the daily lives of 
among girls at a secondary school in Nairobi of using a mobile phone to 
support education and learning outside of school hours (Zelezny-Green, 
2014). This study by Zelezny-Green (2014) found that the girls used the 
mobile phones for social, instrumental, and educational purposes. 
 
The aforementioned ICTs and educational efforts are disrupting the land-
scape of traditional formal learning, but also altering the conditions and val-
ue of informal and non-formal learning. It is estimated that roughly 70-90% 
of all human learning is informal learning (Latchem, 2014). Informal learn-
ing is unplanned, unstructured learning that takes place in daily activities. 
Livingstone (2001, p. 4) concisely defines informal learning as “any activity 
involving the pursuit of understanding, knowledge or skill which occurs 
without the presence of externally imposed curricular criteria.” Non-formal 
learning is gaining in use and significance. Werquin (2007) defines non-
formal learning as the intermediate position on the continuum of learning 
between formal and informal learning.  Non-formal learning is thus inten-
tional learning that takes place in a variety of environments and formats 
outside formal learning. Educational efforts that operate outside of tradition-
al environments also use variations of MOOCs to provide non-formal learn-
ing opportunities. A prominent, well-known example of a non-formal learn-
ing environment is the Khan Academy, which is a free, non-profit educa-
tional organization that covers the majority of subjects in secondary educa-
tion. The Khan Academy can even be considered a form of OER, which 
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represents a significant piece of the non-formal learning landscape. For ex-
ample, UNESCO has guidelines for developing OER materials to create and 
share a wider array of educational resources so as to accommodate a greater 
diversity of student needs and further pedagogical innovation for individual-
ized study coupled with collaborative learning (Daniel & Uvalić-Trumbić, 
2011). 

b) Smartphones and NFE Incentives 
 
As previously described, research in developing countries using mobile 
phones is too large a field to practically enumerate. There has been an abun-
dance of M4D efforts, as highlighted in the previous sections, but all of the-
se efforts have more or less used simpler mobile phones such as feature 
phones. A feature phone typically has basic multimedia and Internet capabil-
ities, in addition to the ability to place calls and send text messages. Some 
research calls for efforts that go beyond feature phones and text messaging. 
“An emerging trend is the development of mobile phone-based services and 
products that go beyond basic voice calls and text messaging.” (Aker & 
Mbiti, 2010, p. 220). Developers must now seek ways to add computing and 
Internet functionality (Heeks, 2008) and a smartphone provides such utility. 
 
Smartphones can be a tool, among others, to improve development and re-
duce poverty. Wright and Parchoma (2011) claim there is a lack of research 
on how mobile devices are used in professional practice and argue that an 
ethnographic approach is needed to explore the daily use of mobile phones 
that do not seek to control the use of mobile devices. The research literature 
of mobile technology use is dominated by the top-down approach of tech-
nologies and tools, and Engeström (2009) thus suggests a focus on diversely 
situated practices, investigating skateboarders, bird watchers and relief 
workers, to extend insights into the lives of learners. A typical finding of 
mobile technology research in developing countries is the positive impact of 
mobile phones. The device motivates and inspires learning and knowledge, 
however, there are economic and technical barriers, such as the cost of mo-
bile devices and Internet connectivity, as well as the lack of a functional 
technological infrastructure, to provide, for example broadband and ade-
quate bandwidth (Chang et al., 2012; Imtinan et al., 2012). Most of the re-
search took place before the expansion of smartphones, and thus, research 
into mobile learning in developing countries is in its infancy and further 
research is needed to address challenges (Imtinan et al., 2012). There is thus 
a demand for empirical data from in-depth studies of real-life experiences 
and informal learning with smartphones.  
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The use of incentives for achievement in non-formal educational efforts, 
such as digital badges, has not yet been researched in depth. Some recent 
studies have provided conflicting results that invite further research. For 
example, Denny (2013) found a positive, highly significant effect of badges 
on the quantity of learner contributions, without a corresponding reduction 
in quality, but Haaranen et al. (2014) found that learners were primarily 
indifferent towards badges, although no negative effect was observed. This 
uncertainty regarding the perceptions of badges in learning situations pro-
vides a rich research context for further exploration. Publishers such as Pear-
son (2013, p. 6) make strong claims such as “in the future the most valuable 
credentials will be issued and verified by recognized and respected organiza-
tions and education providers” and such claims, along with conflicting re-
search regarding the impact of digital badges on learning and education, 
warrant further inquiry. A study by Restivo and van de Rijt (2012) showed 
that Wikipedia editors who received a digital badge increased contributions 
by 60%, suggesting that informal rewards significantly impact individual 
effort. 
 
The second key domain of the research context is the physical context con-
sisting of the developing country and the research participants. This disserta-
tion intends to create and test solutions that may directly affect the practical 
problems of education in developing countries, not just academic solutions, 
as is common in ICT4D research efforts. As previously described, Kenya is 
an impoverished country with a relatively poorly educated populace, but is 
digitally mature, especially in mobile use, considering the circumstances. 
The specific physical research context for this dissertation is thus the inter-
section of these two characteristics: a need for inexpensive education for all 
and a viable means to deliver said education, which in this case is via a mo-
bile device. As Zelezny-Green (2014, p. 72) matter-of-factly states regarding 
mobile devices and Kenya, “Practitioners and policymakers responsible for 
ICT integration in education in Kenya should assume a more flexible stance 
on the use of mobile phones as tools for learning. Further research would be 
useful into the apps and mobile learning products available to girls and the 
uses they make of them”.  
 
The physical context for this research was primarily in and around Nairobi, 
Kenya. The principal research context was the urban center of Kenya be-
cause ICT conditions such as electricity, Internet, and Internet-connected 
devices are more favorable in urban areas compared to rural areas (Mutula & 
Mostert, 2010). The research originated with 30 semi-elite Kenyan runners 
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from the Kibera slum on the outskirts of Nairobi, and from Ngong town near 
Nairobi. These runners represented an impoverished, homogenous group 
that was highly motivated to learn. They were accustomed to mobile phones, 
but not smartphones, and they were highly motivated to improve their cur-
rent life situation. The research group, and thus context, was then expanded 
to include all Kenyans, as the focus expanded from informal to non-formal 
learning. The exact progression of the research context from that of a simple, 
homogenous group to a more complex, heterogeneous group is explained 
thoroughly in the research strategy section.  

Research Problem 
The previous research sections defined a problem area that includes mobile 
learning, smartphones, NFE, and Kenya as the investigated developing 
country. The actual research problem presenting a gap in knowledge lies at 
the intersection of the various concepts and research areas. Zawacki-Richter, 
Bäcker, and Vogt (2009) examined 695 articles in five prominent distance 
education journals and found that research in the field of distance education 
is dominated by studies of computer-based education and instructional de-
sign while issues such as cultural factors, leading and managing change and 
innovation, and quality are “dreadfully neglected”. Research into open and 
distance learning is overwhelmingly concerned with higher education de-
spite the fact that only 7% of the world’s population will ever have an op-
portunity to study for a traditional, formal degree (Latchem, 2014).  
 
This dissertation addresses the research problem and gap in knowledge in its 
broadest terms by exploring how ICT affects non-formal and informal learn-
ing in developing countries. A lack of research through educational studies 
that focus on cultural factors, change, and innovation outside higher learning 
provides a more specific problem area that needs further exploration. Alt-
hough the emergence and use of informal and non-formal learning is in-
creasing worldwide, primarily in the form of MOOCs, the use and study of 
how MOOCs can affect learning in developing countries is poorly explored 
(de Waard et al., 2012). This dissertation addresses the problem of how mo-
bile-enabled non-formal educational efforts with incentives affect learning 
outcomes and participant approaches to composing and combining formal 
and non-formal education. The findings of this research problem also have 
the potential to address the actual problems that are caused by a lack of ac-
cess to inexpensive, quality education, such as poverty, unemployment, and 
inequality. This research problem warrants exploration so as to gain results 
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for both academia and society. The research problem of this dissertation is 
shown as the intersection in the following figure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Figure 3. The boundaries of the research problem of this dissertation as the 
intersection of ICT4D, mobile learning, and non-formal learning with incen-
tives 
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The broad aim of this dissertation was to research the effects of ICT tools 
and concepts such as mobile learning, learning incentives, and MOOCs to 
determine how learning initiatives using a mixture of these techniques could 
accredit and validate informal and non-formal learning in a developing 
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to a DIY approach to learning and educational efforts.  The specific research 
question was thus how can the combination of mobile learning, learning 
incentives, and non-formal educational efforts used in a developing country 
affect informal and non-formal learning and contribute to a DIY approach 
to learning? In order to answer the research question a number of research 
objectives were conceived, based on previous research and the boundaries of 
the subjects that comprised the research problem area in the context of a 
developing country. Accordingly, this dissertation addressed the following 
specific research objectives that were developed: 
 

1. To explore the viability, benefits, and drawbacks of mobile web 
apps and native apps in the context of a developing country. 

2. To examine the use and effects of smartphones on informal learning 
among the poor in Kenya. 

3. To study the feasibility and effects of a non-formal learning effort in 
the form of a mobile-adapted MOOC in Kenya. 

4. To investigate the effects of MOOCs, mobile access, and digital in-
centives on non-formal learning and learning outcomes among the 
poor in Kenya. 

5. To study the use and outcomes of using OERs as non-formal 
MOOCs for blended and lifelong learning. 

6. To study how the use of non-formal learning efforts with incentives 
affects learners’ attitudes towards learning and education in devel-
oped and developing countries. 

 
These objectives provided the basis for designing the specific research in 
each of the papers that comprise this dissertation. Each paper addressed one 
or more of the objectives and built successively upon one another by gradu-
ally increasing the size and complexity of the target group, the poor in Ken-
ya, within the same general research context. The progression began with 
technical aspects of using mobile devices, then progressed from informal 
learning and finally to non-formal learning in Kenya. 
 

• Paper 1 explored the benefits and drawbacks of the technical under-
pinnings of mobile web apps in a small and well-defined community 
of users.  This paper focused on the first objective. I wrote 100% of 
Paper 1 and it was published in the peer-reviewed journal Interna-
tional Journal of Interactive Mobile Technologies (Level 1 on the 
Norwegian Register for Scientific Journals, Series and Publishers). 
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   Jobe, W. (2013). Native apps vs. mobile web apps. International  
    Journal of Interactive Mobile Technologies (iJIM), 7(4), pp. 27–
    32. doi:10.3991/ijim.v7i4.3226 

 
• Paper 2 examined informal learning, and the research participants 

used and tested the mobile web apps from Paper 1. This paper fo-
cused on the second objective. I wrote 50% of Paper 2 and was the 
second of the two authors. Paper 2 is accepted and will be published 
in the peer-reviewed journal International Journal of Education and 
Development Using ICT (Level 1 on the Norwegian Register for 
Scientific Journals, Series and Publishers) in December 2014. 

 
   Hansson, P.-O., & Jobe, W. (2014). Frontrunners in ICT - Kenyan 
    runners’ improvement in training, informal learning and econom-
    ic opportunities using smartphones. International Journal of  
    Education and Development Using ICT, 10(4). 

 
• Paper 3 explored non-formal learning efforts with incentives and 

originated from interviews with the research participants in Paper 2.  
This paper focused on the third and fourth objectives. I wrote 50% 
of Paper 3 and was the first of the two authors. Paper 3 was pub-
lished in the peer-reviewed journal The Electronic Journal of Infor-
mation Systems in Developing Countries (Level 1 on the Norwegian 
Register for Scientific Journals, Series and Publishers). 

 
   Jobe, W., & Hansson, P.-O. (2014). Putting a MOOC for human  
    rights in the hands of Kenyans: The Haki Zangu case for non- 
    formal learning. The Electronic Journal of Information Systems 
    in Developing Countries, 65(3), 1–17. 

 
• Paper 4 was based on a suggestion for future work from the findings 

in Paper 3. This paper focused on the fifth objective. I wrote 100% 
of Paper 4. Paper 4 won best paper at the 25th annual ICDE confer-
ence in the category Innovation and Best Practice. Paper 4 was sub-
sequently published in ICDE’s peer-reviewed journal Open Praxis. 

 
   Jobe, W. (2013). A Kenyan cloud school. Massive open online &  
    ongoing courses for blended and lifelong learning. Open Praxis, 
    5(4), 301–313. doi:10.5944/openpraxis.5.4.86 
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• Paper 5 focused on exploring how the findings from Paper 3 worked 
beyond the context of Kenya, and focused on the sixth objective. I 
wrote 100% of Paper 5. Paper 5 was published in the Frontiers in 
Education (FIE) Conference Proceedings. The FIE conference is at 
Level 1 on the Norwegian Register for Scientific Journals, Series 
and Publishers. 

 
   Jobe, W. (2014). No university credit, no problem? Exploring   
    recognition of non-formal learning. In 2014 Frontiers in Educa-
    tion Conference Proceedings (pp. 2420–2426). New Jersey,   
    USA: IEEE Computer Society. 
 
 

The next section entitled theoretical background presents and explains 
the different concepts and technologies that were used in the five differ-
ent research papers that comprise this dissertation. 
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Theoretical Background 

Information and Communication Technologies and 
Concepts 
This section presents and summarizes the various technologies and concepts 
that were used in the different research efforts that comprise this disserta-
tion. These are topics and technologies that were small, integral pieces that 
contributed to achieving the overall research aims and goals. Some of the 
topics are technical in nature and others are more in-depth explanations of 
concepts that were used to provide a better understanding of this research 
and its results in its entirety. 

Mobile and Native Apps 
Mobile web application can be either dedicated mobile web application or 
generic mobile web application. A dedicated mobile web application is de-
signed and developed to mimic the native applications of the host operating 
system as much as possible, but they execute in a web browser on the host 
platform. A generic mobile web application is another term for mobile ver-
sions of websites. There are a variety of ways to create and develop mobile 
versions technically, however the usual premise is that the desktop version 
of a website checks for mobile devices through the user-agent identifier from 
the web browser. Once a mobile device is detected, the user-agent is redi-
rected either to a dedicated mobile website created for that specific device or 
to a website that utilizes responsive web design techniques in order to pro-
vide the same content to a variety of devices. Dedicated mobile web apps 
and generic mobile web apps all depend on HTML5 and related technolo-
gies, along with mobile web browsers for rendering, in order to deliver web-
based applications on a mobile device. 
 
HTML5 is the latest standard and current candidate recommendation from 
the W3C, which is the official, non-profit organization that develops and 
maintains web standards. HTML5 is both the official recommendation from 
the W3C as well as a more informal term used to group the actual HTML5 
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standard together with the new JavaScript APIs and CSS3. Key goals of 
HTML5 are to create a standard with a feature set that can replace proprie-
tary technologies and bring HTML5 into the world of application develop-
ment. These technologies all therefore modernize the capabilities of these 
native web languages so that they offer all the necessary functionality to 
deliver contemporary web applications to a variety of devices.  
 
Native applications refer to applications that are specifically written and 
developed for a specific mobile operating system. The three leading mobile 
operating systems are Google’s Android, Apple’s iOS, and the Windows 
Phone. In order to create true, native applications, the Java programming 
language must be used for Android, the Objective C programming language 
for iOS, and the .NET framework for Windows Phone. Common, key char-
acteristics of native applications are that these applications have unhindered 
access to device hardware and support all user interfaces and interactions 
available in the respective mobile operating environment. 

Responsive Design 
Responsive web design is an important technology because it makes access 
to non-formal educational efforts from any device possible. This technology 
is critical for delivering web content to mobile devices. Responsive web 
design is the concept of using CSS (Cascading Style Sheets), which is a style 
sheet language for describing the presentation of web pages, and media que-
ries in order to determine the resolution of the device being used and adjust 
the delivery and presentation of the website content accordingly (Marcotte, 
2010). What responsive web design basically implies is that the use of de-
vice-specific apps or web applications becomes unnecessary because the 
content is simply manipulated according to the CSS directives provided in 
order to adapt the content for the screen size of each device. Responsive web 
design even expands/shrinks the content to use available space when the web 
browser window is resized, and it can also adapt the orientation of content to 
landscape or portrait depending upon how the device is held. This approach 
removes the need to develop separate native applications for the various 
mobile operating systems. 

MOOCs 
It is generally accepted that the first example of a MOOCs was the course 
‘Connectivism and Connective Knowledge’ given at the University of Mani-
toba in Canada by Dave Cormier in 2008 (Mackness, Mak Sui Fai, & Wil-
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liams, 2010; Weller & Anderson, 2013). This course had 24 participants 
enrolled for credit and more than 2000 non-formal participants. It was the 
snowball that gradually swelled into an avalanche of massive courses. Stan-
ford released three massive courses in the fall of 2011 that attracted hun-
dreds of thousands of students, and these courses generated two of the lead-
ing private MOOC providers: Coursera and Udacity (Cooper & Sahami, 
2013). The popularity of these courses peaked in 2012, which was crowned 
“The Year of the MOOC”. Modern MOOCs are now more loosely defined 
as free, non-credit, massive courses (Pappano, 2012).  
 
Despite these courses being open and free competitors to traditional online 
courses that charge a tuition and provide credit, many traditional institutions 
have created MOOC platforms such as edX from Harvard and MIT (Pap-
pano, 2012). The growth and popularity of these massive courses is enor-
mous, and they are highly disruptive for higher education (Weller & Ander-
son, 2013). Shirky (2012) predicts that MOOCs will be as equally disruptive 
to higher education as the MP3 music file format was to the music industry. 
Shirky (2012) explains this by positing that such massive and open courses 
expand the audience for education to individuals who deem traditional edu-
cational avenues inaccessible. Crucial issues with MOOCs are engagement 
and completion rates. Tens of thousands of students enroll in courses but 
few complete them. For example, a recent study shows that the average 
completion rate for MOOCs is 6.8% and for courses with active examination 
only 4.8% (Parr, 2013). 
 
MOOCs have evolved over time into three primary variations: xMOOCs, 
cMOOCs, and quasi-MOOCs. Traditional learning institutions typically use 
an xMOOC, where the teacher is the expert and the learner is the consumer. 
An xMOOC has a traditional view of knowledge based on the “hub and 
spoke” model, where the hub is the teacher and the spokes lead to the learn-
ers. These courses primarily consist of few external materials, and mirror 
traditional learning by using video lectures and quizzes (McGreal, Kinuthia, 
Marshall, & McNamara, 2013). A cMOOC is based on a connectivist peda-
gogical model, and the original courses offered by Siemens and Cormier 
were cMOOCs (King & Nanfito, 2013). cMOOCs are largely open and de-
centralized with limited structures. Learners are autonomous and view 
knowledge as generative with a focus on sharing and connecting with other 
participants through blogs, forums, and an LMS (McGreal et al., 2013). The 
quasi-MOOC is a third variation that provides web-based materials as open 
educational resources (OER). This MOOC type intends to support specific 
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learning tasks and provides little or no social interaction or grading, and a 
representative example is the Khan Academy (McGreal et al., 2013). 

Digital Badges 
A digital badge system is a nascent technology that is intended to recognize, 
validate, and/or accredit non-formal learning. One of the first and largest 
actors in this area was Mozilla with its Open Badges system (Surman, 2011). 
The concept of badges predates the Internet, as they are physical emblems 
used to signal rank and membership within a group to denote status, 
achievement, reputation or membership within a social class (Grant, 2014). 
In this new modern form, digital badges allow badge owners to digitally 
show and publicize an achieved knowledge or skill online. “Badges for 
learning are digital credentials that recognize a person’s skills and achieve-
ments.” (Grant, 2014, p. 28). Carey (2012) mentions the MacArthur founda-
tion, which states that badges are validated indicators of accomplishment, 
skill, quality, or interest.  
 
An actual digital badge is a file with metadata that is transparent and infor-
mation rich, in contrast to a traditional degree where the criteria and evi-
dence for how it was earned is lost over time (Grant, 2014). A digital badge 
system is more than just a simple list of merits like a CV or transcript; it is a 
way for students to build and display their own education using digital badg-
es as the building blocks. Carey (2012) reinforces this idea by stating that 
students build badges in an act of continuous learning. Open and digital 
badge systems are legitimate competitors to traditional accreditation systems 
in secondary and tertiary educational institutions, and quite possibly threats 
to their dominance.  
 
The main advances in badges comes from industry and education reformers, 
rather than from conventional educational institutions (Young, 2012), how-
ever, prominent actors in the MOOC sphere such as the Khan Academy and 
edX are using or intend to use various implementations of digital badges 
(Young, 2012). As of May 2013 Mozilla’s Open Badge system will be inte-
grated into the Moodle LMS system. According to Pearson (2013) badges 
are rapidly becoming the currency that provides verified, specific infor-
mation from trusted sources about the skills, competencies and knowledge 
each individual possesses. Lastly, a potential drawback inherent in online 
learning environments is dishonesty, matters dealing with verifying the iden-
tity of a learner and ownership of work. Gikandi et al. (2011) state that dis-
honesty can be minimized by enhancing the validity and reliability of as-
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sessment methods. Abramovich et al. (2013) found that participatory badges 
increase motivation and that different types of badges can affect learning 
performance. 

Learning 
This section presents and summarizes different aspects and forms of learn-
ing. Each aspect of learning is extremely complex and a large topic in its 
own right so the topics are summarized as is pertinent for their use in this 
dissertation. Werquin (2010) describes learning as existing on a continuum, 
with formal and informal learning at the two ends. Coombs and Ahmed 
(1974) equate education with learning, regardless of where, how or when the 
learning occurs and define education as a continuing process with three 
modes that have considerable overlap and interaction. These three modes of 
learning are:  (1) informal education, (2) formal education, and (3) non-
formal education (Coombs & Ahmed, 1974). Another important aspect of 
learning is learning outcomes, which are what a learner is expected to know 
or be able to do after the completion of an educational effort (Werquin, 
2012). Two key dimensions of learning outcomes are that they occur in the 
form of knowledge, skills, and competencies, and they can result from for-
mal, non-formal, or informal learning (CEDEFOP, 2009). A key point re-
garding learning outcomes is that they are achieved learning objectives and 
not just planned learning objectives (Werquin, 2012). 

Formal Learning 
Formal education is “the highly institutionalized, chronologically graded and 
hierarchically structured “education system”, spanning lower primary school 
and the upper reaches of the university” (Coombs & Ahmed, 1974, p. 8). In 
other words, formal learning is strictly structured and organized learning 
from any official institution at any academic level. Werquin (2012) states 
that formal learning is intentional, and organized in terms of scheduling, 
financing, learning objectives, and structure. Traditional schooling charac-
teristically represents formal learning, and it often consists of the three levels 
of primary, secondary and tertiary education.  

Non-Formal Learning 
Werquin (2012) notes that non-formal learning has no exact definition be-
cause of its placement in the middle of the learning continuum, however 
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generally accepted, broad definitions are given here. Non-formal education 
(NFE) “is any organized, systematic, educational activity carried on outside 
the framework of the formal system to provide selected types of learning to 
particular subgroups in the population” (Coombs & Ahmed, 1974, p. 8). 
Non-formal learning can include any form of study group, vocational school, 
apprenticeship, youth club, community program, or similar lifelong learning 
effort. Formal and non-formal learning are sometimes similar in structure, 
pedagogical form, and method. Both forms of learning are guided and inten-
tional.  
 
A key difference is that non-formal learning does not necessarily recognize, 
validate or certify learning whereas formal learning typically does. An im-
portant point is that NFE is outside formal education (Brennan, 1997).  
Brennan (1997) also describes three types of non-formal learning: comple-
mentary, alternative and supplementary. Complementary NFE complements 
the formal system, alternative NFE provides alternative learning opportuni-
ties not available in formal environments, and supplemental NFE provides 
supplementary educational efforts when traditional formal learning is too 
slow to provide formal efforts (Brennan, 1997). This was the primary learn-
ing form that was explored and conceptualized in Papers 3, 4, and 5.  

Informal Learning 
Informal learning is at the opposite end of the learning continuum, and is 
“the lifelong process by which every person acquires and accumulates 
knowledge, skills, attitudes and insights from daily experiences and expo-
sure to the environment” (Coombs & Ahmed, 1974, p. 8). Informal learning 
is unorganized, unintentional, and often unsystematic, but it accounts for the 
largest portion of learning for even well-educated individuals (Coombs & 
Ahmed, 1974). Werquin (2012) states that informal learning must be defined 
as never intentional and without explicit learning objectives. In other words, 
informal learning is all the learning in a lifetime that is not formal or non-
formal. This was the primary learning form that was explored in the Front-
Runner project in Paper 2.  

Recognition, Validation, and Accreditation 
The key factors that differentiate formal and non-formal learning are recog-
nition, validation, and accreditation (RVA). Singh (2012) defines recogni-
tion, validation, and accreditation (RVA) of learning outcomes as a process 
that makes visible and values the knowledge, skills, and attitudes that indi-
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viduals have obtained in various contexts and means in different phases of 
their lives. Singh (2012) also states that the RVA of non-formal and infor-
mal learning is key to making lifelong learning a reality. Singh (2012) de-
fines these three concepts accordingly: 
 

• Recognition is a process of granting official status to learning out-
comes and/or competences, which can lead to the acknowledgement 
of their value in society. 

• Validation is the confirmation by an approved body that the learning 
outcomes or competences acquired by an individual have been as-
sessed against reference points or standards through pre-defined as-
sessment methodologies. 

• Accreditation is a process by which an approved body, on the basis 
of assessment of learning outcomes and/or competences according 
to different purposes and methods, awards qualifications (certifi-
cates, diplomas or titles), or grants equivalences, credit units or ex-
emptions, or issues documents such as portfolios of competences. 

 
The validation of non-formal and informal learning is becoming a key aspect 
to lifelong learning, regardless of the context where the learning originally 
took place (Colardyn & Bjornavold, 2004). Validation is a vital ingredient to 
ensure visibility and to indicate the appropriate value of the learning that 
took place (Colardyn & Bjornavold, 2004). Validation of non-formal and 
informal learning is often connected to formal education by providing a cer-
tificate or diploma, and it links the assessment of any form of learning to the 
validation proposed in formal educational systems (Colardyn & Bjornavold, 
2004). Werquin (2012) defines the concept of recognition of non-formal and 
informal learning outcomes (RNFILO) as a promising approach, and notes 
that the growing focus on learning outcomes, non-formal learning, and in-
formal learning is a strong incentive for external actors and stakeholders to 
become involved in the definition of standards. According to Mazoué 
(2012), due to the wikification of knowledge, the notion that only certain 
forms of officially sanctioned learning count is no longer accepted as a giv-
en, and colleges and universities must accept competition from badge sys-
tems for accreditation.  
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Research Strategy 

Research Approach 
The overarching approach of this dissertation was action research. Action 
research is applied research that is commonly used in social sciences such as 
education (Denscombe, 2010). Action research focuses on achieving change 
for a practical problem in a real-life setting. Denscombe (2010) lists the  
following four characteristics: 
 

• Practical nature – aimed at dealing with real-world problems and 
issues. 

• Change – is regarded as a key way of dealing with practical prob-
lems and discovering more about a phenomenon. 

• Cyclical process – initial findings generate possibilities for change 
that are applied and evaluated to foster further investigation. 

• Participation – people actively participate in the research process. 
 

These four characteristics aligned perfectly with the purpose of this disserta-
tion. The research was of a practical nature in that it focused on implement-
ing change in the way Kenyans participated in education and validated and 
recognized their learning. The design of this research, as explained in detail 
in the following section, was also cumulative and cyclical. The first studies 
that comprised this dissertation generated findings that subsequent studies 
expanded and built upon in further investigation. Finally, the researcher 
directly participated in the research by facilitating the creation, implementa-
tion, and evaluation of the various mobile applications and educational ef-
forts.  
 
Action research finds its problems from the perceptions of practitioners 
within specific, local contexts (Argyris & Schön, 1989). Action research 
builds explanations within this specific context and tests them with interven-
tion experiments, which are experiments that both test an assumption and 
affect desirable change in a given situation (Argyris & Schön, 1989). This 
explanation of action research correlates well with the research performed in 
this dissertation. The research found the problem area in the specific context 
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of Kenya and the intersection of mobile learning, ICT4D, and non-formal 
learning. The various papers that comprise this dissertation performed so-
called intervention experiments, such as the Haki Zangu course or the 
FrontRunner project, which both tested assumptions and attempted to bring 
about real change. Moreover, Thapa and Sæbø (2014) call for action-design 
research in ICT4D. 
 
This research approach even uses the type of action research entitled partici-
patory action research (PAR). In participatory action research (PAR), partic-
ipants actively contribute alongside the professional researcher throughout 
the research process from the design to the presentation of results and action 
implications (Whyte, 1991). PAR is applied research that diverges from 
conventional research, in which participants are treated as passive subjects 
(Whyte, 1991). PAR arises from the concepts of Kurt Lewin (1946, 1952), 
who conceived the English term ‘action research’, by describing the action 
research process as a cyclical process of planning, acting, observing, and 
evaluating the results of an action. McTaggart (1997) reinforces the im-
portance of this cyclical process describing it as self-reflective spirals that 
start small and expand by planning, acting, implementing, observing, reflect-
ing, re-planning, etc. Lewin (1946, 1952) realized that in real situations it 
was not possible to foresee every possible task that needed to be done.  
 
PAR also involves practitioners as both subjects and co-researchers, where 
participants make free and informed choices (Argyris & Schön, 1989). The-
se characteristics of PAR also correlate well with the various phases in the 
overall research. The FrontRunner Project truly emphasized the runners as 
co-researchers and not just participants. They chose the subject of the non-
formal course that was offered, for example, and constantly expanded their 
learning independently without guidance or coercion from the researchers. 
The entire process began without exactly knowing where it would end. 
When the FrontRunner project began it was not planned to create and offer 
non-formal learning efforts such as MOOCs. The subsequent changes and 
resulting efforts were part of the cyclical process of planning, acting, observ-
ing, and evaluating. In other words, actions and intervention experiments 
were made and then appropriate evaluations and applicable modifications 
were implemented. A final key aspect of PAR is the concept of participation, 
where research is conceptualized, practiced and implemented in the real-
world, which implies ownership in the production of knowledge and im-
provement of practice (McTaggart, 1997).  
 



 35 

The action research approach of this dissertation is also aptly described us-
ing the model of Vidgen and Braa (1997), which shows a triangle where the 
points represent the intended research outcomes of prediction, understand-
ing, and change. This approach is shown in the figure below, which shows 
the relationship between different methods and their proclivity to predict, 
change, and understand phenomena.  
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 4. Method location in relation to intended research outcomes (Vidgen & 
Braa, 1997, p. 527-528) 

This research focused both on changing the use of mobile devices for infor-
mal and non-formal learning in Kenya and on understanding how the chang-
es affected the participants. The arrows in Figure 4 show the process used to 
achieve the intended outcome. Intervention was used to approach change 
and interpretation to approach understanding. Thus, the appropriate ap-
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proach according to the model was the action case approach, and this re-
search effort focused on the side of the triangle in Figure 4 that extends be-
tween change and understanding. “In the context of ICT4D research in par-
ticular, the role of researchers should not be confined to understanding the 
problem, but should also involve trying to introduce changes as well.” 
(Thapa & Sæbø, 2014, p. 11). 

Research Design 
This research into informal and non-formal learning in a developing country 
was divided into three main stages. These three stages supported the cyclical 
characteristic of action research in that each stage had findings and results 
that were used to facilitate the following stage. These stages could be com-
pared to Whyte’s (1991) expanding spirals. The stages started from simple, 
homogenous constraints and increased in both complexity and diversity for 
each successive stage. This research design had two intended learning out-
comes: change and understanding. Various interventions in each phase were 
created and implemented to achieve change in how Kenyans used mobile 
devices for informal and non-formal learning. For example, the introduction 
of a smartphone addressed changes in informal learning and the implementa-
tion of a non-formal educational effort addressed changes in non-formal 
learning. The research was also intended to understand the changes in each 
phase in order to appropriately increase the complexity and heterogeneity of 
the subsequent interventions.  

Phase 1 
The first phase focused on the introduction and use of a smartphone in order 
to examine how such a mobile device could affect informal learning. This 
phase was inspired by the previous research that noted “more elaborated 
analyses that navigate a path between technical and social determinism are 
needed to provide a depiction of mobile phones in Africa that is rich, tex-
tured, and varied (Wasserman, 2011).” In other words, this phase intended to 
use ICT (in this case a smartphone) in the context of a developing country 
without any predetermined outcomes to obtain profound and diverse results. 
The smartphone was a seed that was planted in an informal context in Kenya 
to see what might grow. Specifically, this phase studied how a smartphone 
could change the participants’ informal learning and tried to understand the 
effects of this change. This phase started with a socio-material feasibility 
check with a well-defined and homogenous target population. This phase 
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also involved selecting the target group of participants in Kenya as well as 
equipping them with smartphones.  
 
The target population was 30 impoverished, Kenyan semi-elite runners. This 
group represented a uniform and highly motivated target group.  In particu-
lar, the runners were driven, curious, self-disciplined, ambitious and hard-
working. All these traits made them ideal research participants to test new 
technology. It was also important to have a homogenous, motivated, and 
reasonably responsible group, in order to reduce the risk of their selling the 
smartphone for a quick reward. If this research had randomly selected un-
known participants from the Kibera slum, the risks would have been too 
high. The runners basically reduced these risks, while still providing an im-
poverished and ICT illiterate group of participants. 
 
The first two papers researched informal learning and the performance of 
mobile web apps in this context. The empirical data for Paper 1 and Paper 2 
was gathered simultaneously during this phase. The runners were thus each 
equipped with an inexpensive smartphone, and its use was logged for over 
one year as described in Paper 2. In this phase of the research the complexity 
was small and the target group was small and uniform. The 30 individual 
runners tested the web and native applications described in Paper 1 in order 
to understand and address the possible technical limitations for subsequent 
phases. The participants’ informal learning with the smartphones was as-
sessed using interviews, workshops, and the analysis and summary of log 
data. Findings from this phase eventually revealed a need and desire for 
more traditional non-formal learning initiatives. The increased desire and 
motivation to learn created by the smartphone informally served as a bridge 
to non-formal learning efforts as well as a transition into the second phase. 
Therefore, Phase 2 increased the heterogeneity and complexity of the re-
search context to include any Kenyan citizen.  

Phase 2 
Phase 2 expanded on the burgeoning results of Phase 1. Phase 1 showed that 
the Kenyan runners began to understand and use the smartphone and their 
informal learning became focused on more structured non-formal and formal 
learning. The seed that was planted in Phase 1 had begun to grow in a par-
ticular direction without predetermined efforts on the part of the researchers. 
Phase 2 thus studied how non-formal learning efforts with incentives could 
change the way the participants viewed and participated in non-formal edu-
cational efforts. Paper 3 was the primary paper that resulted from Phase 2. 
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This phase increased complexity by studying non-formal mobile learning 
instead of just informal mobile learning (as in Phase1) and increased hetero-
geneity by including any Kenyan in the target group. This new context pro-
vided the appropriate environment to determine the viability and possible 
learning outcomes of non-formal learning initiatives of a mobile-adapted 
MOOC.  
 
Paper 3 presented findings that showed that MOOCs and incentives were a 
viable means to deliver non-formal learning efforts in a developing country. 
The complexity was increased again in Paper 4 by including aspects of for-
mal learning by addressing the application of non-formal learning efforts 
with incentives in secondary school education. Paper 4 presented the Kenyan 
Cloud School which was a conceptualization of how a non-formal MOOC 
with incentives could address poor graduation rates in Kenya and be used as 
both an OER and catalyst for blended and lifelong learning. The complexity 
was thus increased by also expanding on the scope of Paper 3 to address 
non-formal learning in all secondary education. The findings from Papers 3 
and 4 led to the last increase in complexity and diversity of the target group 
to once again further increase the potential for change and understanding 
from this action research. 

Phase 3 
In Phase 3 the complexity and heterogeneity increased again. Phase 2 
showed a proclivity for digital incentives in non-formal educational efforts 
in Kenya, but the results were not entirely conclusive. Phase 2 brought to 
light desires and tendencies for individually composing education, which 
spawned ideas regarding a DIY approach to learning. Thus, in Paper 5 these 
findings were expanded upon and the target group was extended outside 
Kenya to include a developed country (Sweden). This increase in complexity 
and diversity was intended to provide comparative results between the cul-
tures in order to better understand how participants perceived non-formal 
learning with incentives and a possible DIY approach to learning. The par-
ticipants in Kenya expressed a keen interest in digital badges, certificates 
and non-formal learning efforts in different subjects. It was thus intended 
that this third phase would provide an understanding of whether and how 
participants adopted a DIY attitude towards learning and education, even in 
a developed country. 
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The following figure graphically summarizes the three different phases and 
how the complexity of the problems and diversity of the sample group 
changed through the phases.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 

Figure 5. The progression of the complexity and target group of this research in 
three phases 

 

Data Collection and Fieldwork 
As this research was action research, where the researchers participated in 
the field with the participants, there were a number of trips to Kenya to con-
duct the actual research. In total there were five visits to Nairobi, Kenya and 
the surrounding areas of Kibera and Ngong Town. Kibera, Africa’s 2nd larg-
est slum, was the primary setting of the fieldwork as most of the runners 
lived there. Some of the runners lived about 15km north of Nairobi in Ngong 
Town. All the runners frequently trained there to avoid the unruly traffic and 
chronic pollution in Nairobi and to take advantage of the steep hills in the 
area for their training. The actual visits to Kenya took place between No-
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vember 2011 and February 2013, and the primary time period for fieldwork 
and data collection took place in 2012. The exact dates for the visits to the 
field were: 
 

• Visit 1 – 13th of November until the 23rd of November 2011 
• Visit 2 – 2nd of April until the 9th of April 2012 
• Visit 3 – 30th September until the 10th of October 2012 
• Visit 4 – 14th of November until the 21st of November 2012 
• Visit 5 – 8th of February until the 25th of February 2013 

 
Visit 1 initiated the entire research project and specifically started the Front-
Runner Project and Phase 1 in Figure 5. In Visit 1 the smartphones were 
purchased and set up with the tracking software, the runners were selected 
and signed the informed consents, Internet data bundle scratch cards were 
passed out, and the first workshops about phone use were held. The first 
interviews were also performed in groups and individually, in Visit 1. These 
interviews were used to explain the research and determine the current situa-
tion and expectations of the participants. After Visit 1 the participants started 
using the smartphones as they saw fit, but they were encouraged to use them 
as much as possible. In Visit 2 any hardware issues were addressed, addi-
tional interviews were performed with guidance from the preliminary log 
data, and the mobile web apps were tested. During the interviews in Visit 2 
the desire for more non-formal learning efforts emerged.  
 
Visit 3 consisted of continued group and individual interviews to study the 
participants’ use and informal learning in relation to the tracking log data. 
The design and development of the Haki Zangu effort in Phase 2 also began 
in Visit 3. Many meetings with KIE and KHRC took place in Visit 3 as well 
as in Visit 4 and the Haki Zangu course was deployed after Visit 4. Visit 4 
was used to address any hardware issues, perform follow-up interviews, and 
finalize the preparations for the Haki Zangu course. Visit 3 and 4 also in-
volved numerous meetings to prepare and finalize the Haki Zangu course in 
order to make audio recordings of all the course content, to make a video 
(https://www.youtube.com/watch?v=7gl_oAeet_I) to advertise the course, to 
finalize the course content with a Kenyan researcher, and organize the trans-
lation of the course content from English to Kiswahili. In Visit 5, the last 
interviews were performed. During this visit a small conference was held at 
the University of Nairobi entitled  “Uplifting the Poor”, in which the partici-
pants of this research participated in various capacities. After all of the visits 
to the field, the interviews and log data were compiled and analyzed, and the 
process of writing Papers 1-4 was focused on in earnest. Paper 5 was written 
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after the field visits and was primarily an extension of the results and find-
ings of Paper 3. Figure 6 is an attempt to graphically portray the relation-
ships over time between the three phases, five visits, and five research pa-
pers. 

 

 

Figure 6. A simple timeline for each of the field visits in each of the three dif-
ferent phases and how they relate to the five different papers. 

Research Methods 
This section presents and describes the research methods used in each of the 
individual research efforts that comprise the aforementioned phases. Alt-
hough the overarching research strategy was action research, each individual 
study used the method best suited to answering the specific research ques-
tion, or the principle of the correct key for the different locks.  

Mixed Methods 
Thapa and Sæbø (2014) call for more research that used both qualitative and 
quantitative research methodologies, where the qualitative methodologies 
can provide a broader understanding of issues such as the digital divide and 
sociocultural aspects and the quantitative methodologies can assign a rela-
tionship between ICT and development. Paper 1, 2, 3, and 5 used aspects of 
mixed methods. Although the primary research method for the entire disser-
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ventional research strategies by deliberately combining methods from differ-
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ent traditions with different fundamental assumptions (Denscombe, 2010). A 
mixed methods methodology consists of three primary aspects: the use of 
qualitative and quantitative approaches in the same research project, an ex-
plicit focus on the link between approaches (triangulation), and a pragmatic 
emphasis on practical approaches to research problems (Denscombe, 2010).  
 
For example, in Paper 1 quantitative data from the use of the different appli-
cations were compared and contrasted with the qualitative data from inter-
views with the participants. As per Creswell (2003) this was a concurrent 
procedure of mixed methods where both qualitative and quantitative data 
were collected simultaneously to integrate the information in the interpreta-
tion of the results in order to provide a comprehensive analysis of the re-
search problem. This provided a means to corroborate the different results. 
In Paper 2 data collection consisted of interviews and workshops that pro-
vided quantitative data regarding the use of smartphones, and log data pro-
vided quantitative data about the use of smartphones. This combination pro-
vided hard log data to support or contradict the participants’ subjective 
views. In Paper 3 interviews were compared with log data from the Moodle 
platform. In Paper 5 survey results were compared with interview results to 
substantiate findings. The broad use of mixed methods in the papers provid-
ed a better understanding of issues and cultural aspects of the individual 
projects. 
 
The use of both qualitative and quantitative data collection allowed for im-
proved accuracy and reduced bias. The results of qualitative interviews and 
workshops were compared with quantitative questionnaires. This compari-
son provided corroboration of the findings in the form of methodological 
triangulation between methods. The interviews and workshops helped to 
provide a deeper depiction of various phenomena that later assisted in the 
design of quantitative research instruments such as questionnaires. The 
combination of quantitative and qualitative data, for example combining log 
data from smartphone use and answers from interviews, enhanced the re-
search findings by providing a more complete picture of the data. A final 
point that made a mixed method research strategy most appropriate was that 
the pragmatic approach was problem-driven with a focus on solving research 
as well as practical solutions to real-world problems. This pragmatic ap-
proach to solving actual problems aligned well with the overall method of 
action research and its goal to elicit change. This characteristic of a mixed 
methods strategy provided the necessary tools to both address the research 
problems as well as investigate and discover genuine solutions to the sub-
stantial, real-life problems of poverty and poor education in Kenya. 
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Design Science 
Paper 1 used the design science method to develop and test the two different 
mobile web applications against the native mobile applications. Design sci-
ence research designs and tests an IT artifact in order to test and/or solve an 
unsolved problem (Hevner, March, Park, & Ram, 2004). Design science 
methods directly aligned with the goals of Paper 1, which again were to test 
and evaluate whether the functionality of mobile web apps were equivalent 
to that of native apps and therefore realistically viable substitutions. Specifi-
cally, a mobile web app artifact instantiation, a term defined by Hevner et al. 
(2004), was created and evaluated against pre-existing native apps with 
equivalent functionality in an attempt to answer the question as to whether 
or not mobile web apps could replace native apps. This artifact instantiation 
was iteratively adjusted over time in consultation with the participants. The 
use of design science in conjunction with action research was justifiable. For 
example, design science research and action research are both quite similar 
(Järvinen, 2007) and complementary, and the extent of the differences and 
similarities is debated among researchers (Papas, O’Keefe, & Seltsikas, 
2012). Data collection in Paper 1 also consisted of a mix of qualitative inter-
views and quantitative log data. 

Educational Design Research 
Paper 3 used educational design research to design and implement the Haki 
Zangu course about human rights. Paper 4 discussed and proposed a design 
for using the MOOC concept to reproduce the content of the obligatory text-
books for study at the secondary level and make it available for free. The 
method used in this paper was thus concerned with design research methods. 
Wang and Hannafin (2005) compare and describe a variety of terminology 
dealing with design research such as design-based research (Designed-based 
Research Collective, 2003), design experiments (Collins, 1992), design re-
search (Edelson, 2002), and developmental research (Akker, 1999). A spe-
cific subcategory of general design research is educational design research. 
Wang and Hannafin (2005) categorize this type of design research as a flex-
ible method that aims to improve educational practices through iterative 
analysis, design, development, and implementation in real-world settings. 
This definition describes the approach used in the Kenyan Cloud School and 
Haki Zangu initiatives because these efforts took place in real-world settings 
and included the three stages of design, development, and implementation of 
the actual courses. The design was iterative and adjusted over time. Educa-
tional design research is the systematic study of designing, developing, and 
evaluating educational efforts as solutions to addressing complex problems 
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in educational practice (Akker, Gravemeijer, McKenney, & Nieveen, 2006). 
This definition further supports the use of a design research method because 
this effort addresses the complex task of designing MOOCs that contain the 
entire secondary school curriculum in Kenya or that provide knowledge 
about human rights in Kenya in such a way that they improve learning out-
comes. Similarly, Paper 5 used this same method to design and construct the 
open online course in HTML5 that offered a digital badge. 

Summary of the Research Methods 
As previously stated, the overarching research approach was action research, 
but the individual papers used different research methods and data collection 
methods in order to answer the specific research objectives and questions for 
each paper. Table 1 contains a summary of the aim, methodology, and types 
of data collection for all of the five papers. The shading in the table rows 
indicates in which of the phases that the research paper took place. The 
lightest shade is for the first phase, the next shade is for the second phase, 
and the darkest shade is for the third and final stage. 
Table 1 A summary of the aims, methodologies, and data collection methods 
for the five papers 

 Aim Methodology Data Collection 
Paper 1 To determine 

whether na-
tive mobile 
apps or mo-
bile web 
applications 
were better 
suited to 
create apps 
in a develop-
ing country 
context 

Design Science 
was used to de-
sign, implement 
and test the proto-
types. Mixed 
Methods were 
used to collect 
data on the per-
formance of the 
prototypes. 

Data collection con-
sisted of quantitative 
and qualitative meth-
ods. Tracking soft-
ware on the 
smartphones provided 
log data that were 
used to obtain quanti-
tative data about the 
use of the prototypes. 
Individual and group 
interviews were done 
to gather qualitative 
data about the proto-
types and assess the 
runners’ perceptions 
of the different proto-
types.  
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 Aim Methodology Data Collection 
Paper 2 To study 

how 
smartphones 
affect infor-
mal learning 
in a develop-
ing country 

Action Research, 
Mixed Methods 

Data collection con-
sisted of quantitative 
and qualitative meth-
ods. Tracking soft-
ware on the 
smartphones provided 
log data that were 
used to obtain quanti-
tative data about how 
the participants used 
the smartphones. Indi-
vidual and group in-
terviews were done to 
gather qualitative data 
to assess how the par-
ticipants used their 
smartphones.  

Paper 3 To study the 
effects of a 
mobile-
adapted, non-
formal 
course with 
digital incen-
tives on 
learning out-
comes in a 
developing 
country. 

Action Research.  
Educational de-
sign research was 
used to design 
and implement 
the non-formal 
course Haki 
Zangu. 

Data collection con-
sisted of quantitative 
data. The data were 
gathered by analyzing 
and summarizing log 
data from the Moodle 
platform and by sum-
marizing the respons-
es from the final eval-
uation survey com-
pleted by the partici-
pants. 
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Research Papers 
This section summarizes the key aspects in each of the five research papers. 
Each summary presents the research objectives and questions along with a 
short summary of the methods and the key findings. The complete published 
versions of each paper are located after the Appendix section. 

 Aim Methodology Data Collection 
Paper 4 To study 

how a 
MOOC with 
digital incen-
tives could 
be used as an 
OER to ad-
dress poor 
graduation 
rates at the 
secondary 
school level 

Educational de-
sign research 

Data were not collect-
ed in this paper, as it 
was a conceptual pa-
per that explained the 
concept of the Kenyan 
Cloud School. 

Paper 5 To further 
study the 
effects of 
mobile-
adapted 
MOOCs and 
digital incen-
tives on non-
formal learn-
ing in an 
expanded 
context 
(Kenya and 
Sweden). 

Educational de-
sign research was 
used to design 
and implement 
the non-formal 
course about 
HTML5. Mixed 
Methods 

Data collection con-
sisted of both qualita-
tive and quantitative 
methods. Data collec-
tion consisted of four 
different sources: a 
pre-course survey in 
the introduction sec-
tion, a post-course 
survey in the final 
evaluation section, 
interviews with partic-
ipants, and summary 
and analysis of log 
data in the course 
platform. 
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Paper 1 – Mobile Web Apps vs. Native Apps 
 
The first paper focused on determining the benefits and drawbacks of mobile 
web apps versus native apps. The extensive growth and expansion of 
smartphones and tablets and therewith the use of mobile web applications 
that utilize HTML5 and related technologies are frequently discussed and 
debated in media as possible replacements for native applications. The aim 
of this study was to explore the feasibility of replacing native applications 
with mobile web applications in the setting of a developing country. Two 
mobile web applications were developed. The first mobile web application 
tracked runs and the second mobile web application was a booking system 
for scheduling “slum runs”.  “Slum runs” were runs guided by local runners 
through the Kibera slum, Africa’s second largest slum outside Nairobi. The 
subjects who tested these apps were elite, semi-professional Kenyan runners 
primarily from the aforementioned slum of Kibera, outside Nairobi Kenya. 
The two mobile web apps are depicted in Figure 7. 

 

Figure 7. Examples of the mobile web app to track runs (left) and the mobile 
web app to book a slum run (right) 
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This research used a design science research method to create and test the 
mobile web applications. The use of the different apps was tracked and 
logged on the participants’ smartphones, and data collection was followed 
by analyzing the actual use of the various applications as well as interviews 
with the participants. After a 6-month test period the participants’ opinions 
and log results indicated that the mobile web application for tracking runs 
performed poorly compared to native applications due to poor GPS perfor-
mance. In contrast the mobile web application for booking slum runs per-
formed well. The conclusion of this study was that mobile web applications 
that required hardware interaction such as the use of GPS, GPU, or cameras, 
were not yet viable alternatives for native applications. Mobile applications 
that only required a native interface and an exchange of data, however, were 
suitable substitutes for native applications. The findings and research contri-
bution were that mobile web apps provided acceptable performance as long 
as the application primarily consumed content and was not dependent on 
accessing the mobile phone hardware. These findings showed that a 
smartphone was a viable means to acquire web content in a developing 
country context, and they established the technical foundation of the subse-
quent research papers. 

Paper 2 – The FrontRunner Project 
 
The second paper explored the use, adoption, and effects of smartphones in 
Kenya on a small, homogenous target group. The primary aim of this re-
search was to study how mobile technology shapes, changes, and develops 
informal learning outside the classroom and school environment. In this 
study 30 elite Kenyan runners were equipped with simple Android 
smartphones and free mobile Internet access for one year. This research 
project was called the FrontRunner Project, and it was a developmental in-
tervention that used an action research method. This research aimed to facili-
tate innovation and examine how the runners developed their training, in-
formal learning, and economic opportunities using a smartphone. Figure 8 
shows one of the participants in this study preparing to take a run with his 
smartphone on his arm (which was a way to hide the phone under clothing to 
prevent theft according to the runners). 
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Figure 8. One of the participants in the FrontRunner Project before a run with 
his smartphone 

 
Tracking software installed on the smartphones generated log files about 
how the participants used the devices on a daily basis. This log tracking data 
provided the quantitative data for this research intervention. Interviews and 
participatory observations gathered qualitative data to corroborate the results 
from the log data. The tracking took place for one year. Not all of the activi-
ty on all 30 smartphones was logged for the entire year, but the logged data 
showed immense activity and use by the participants. The runners used na-
tive applications and browsed the web frequently. Figures 9 and 10 highlight 
the use of applications and web browsing over time for the research period. 
This use was divided into distinct categories. 
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Figure 9. Runners smartphone web browsing for the research period divided 
into distinct categories 

 
Figure 9 shows that the web browser was used regularly during the research 
period. The fluctuations in use typically occurred due to lack of Internet data 
time. Websites that dealt with entertainment and news were consistently the 
most accessed web sites, in addition to the large portals of Google and Ya-
hoo. The number of different categories of websites provided evidence of 
the diversity of use. 
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Figure 10. Runners smartphone application use for the research period divided 
into distinct categories 

Figure 10 also shows that app use on the smartphones was regular and ex-
tensive. The most commonly used apps were the camera, contacts and 
launcher. Apps that were used for communication (email, Skype, etc.) and 
entertainment (videos, music, etc.) were also frequently used. 
 
Key findings were that the smartphone improved the runners’ training and 
race performance and created business opportunities. A smartphone with an 
Internet connection empowered marginalized groups and augmented infor-
mal learning opportunities. A smartphone was not a significant technological 
hurdle for impoverished or uneducated individuals. The participants were 
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able to learn with little or no guidance or scaffolding. The tracking log data 
indicated both a breadth and depth to individual learning. In accordance with 
the goals of an action research approach this participatory action research 
had a significant impact on the participants’ lives and the most common 
statement in the interviews was “it helps us a lot”. 

Paper 3 – The Haki Zangu Project 
 
The idea for this paper came from interviews in the fieldwork for Paper 2. In 
the interviews the participants were asked what subject they would like to 
study, if they could study a more formal course via the smartphone. The 
runners unanimously chose the subject of Human Rights. A non-formal 
course about human rights was therefore designed and launched. The course 
was free and open to anyone in Kenya, and offered both a digital badge and 
certificate from Stockholm University in Sweden upon completion. The 
course was called Haki Zangu (Kiswahili for “My Rights”), and the study 
explored how using incentives such as a digital badge and certificate of 
completion on the course affected learning outcomes. This paper used the 
course to research the feasibility of the MOOC concept as well as explore 
how incentives for recognition and validation, such as digital badges, affect-
ed learning outcomes. The research goal of this project was to explore the 
use and effects of non-formal education and incentives in the context of a 
developing country. The scope of the research participants was expanded to 
include any Kenyans, not just the runners. The practical aim of this project 
was to create, implement, and evaluate a platform about human rights that 
was available to any Kenyan for free, in order to increase knowledge and 
engagement.  
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Figure 11. Examples of the certificate of completion and digital badge offered 
upon completion of the Haki Zangu course 

Numerous meetings with the Kenyan agencies, the Kenya Human Rights 
Commission (KHRC) and the Kenya Institute of Education (KIE) were held 
to determine the appropriate human rights content and discuss the best tech-
nical platform to reach as many Kenyans as possible. Meaningful collabora-
tion with KIE never materialized, however, despite the numerous meetings 
and promises. The meetings with KHRC, with guidance based on their expe-
rience with ICT efforts in Kenya resulted in a number of design principles 
regarding the content and structure of the human rights course. The key de-
sign guidelines that were agreed upon and used to create the structure and 
content of the course were: 
 
(1) Access from any device 
(2) Focus on multimedia content such as videos/photos, not just text 
(3) Audio recordings of all textual content to mitigate poor literacy 
(4) Offer the course in English and Kiswahili 
(5) Focus on interaction using ethical dilemmas, forums, and personal 
experiences to stimulate discussions about human rights. 
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The Haki Zangu course consisted of 14 sections, in which relevant videos 
and photos, in addition to text, were implemented to address the second de-
sign guideline. In each of the sections there were short quizzes that assessed 
fact retention. Five mandatory forums, which were moderated by the re-
searchers, addressed the design guideline of interaction. In these forums the 
participants posted personal human rights experiences and discussed human 
rights dilemmas. This course offered ubiquitous access based on principles 
of responsive web design, and used audio recordings of the entire course 
content. The responsive web design addressed the first guideline and the 
audio recordings addressed the third guideline. Finally, the course was even-
tually offered in both English and Kiswahili to address the fourth guideline. 
 
After six months 160 participants had enrolled, and ten participants had 
completed the course and received certificates and digital badges. The par-
ticipants showed extensive enthusiasm and engagement with human rights 
issues, and they expressed the desire to learn more and spread knowledge of 
human rights further. The findings suggested that the availability of digital 
badges and certificates increased interest in participation and positively af-
fected learning outcomes. The use of the MOOC format with incentives 
proved successful when combined with the contextualization and accessibil-
ity of the course content. The technical platform proved adequate for dis-
seminating education for free in a developing country, and allowed for un-
encumbered access regardless of device. A key pre-existing and persistent 
challenge for future non-formal learning efforts in developing countries was 
the cost of Internet access. 
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Figure 12. Some research participants using their smartphones to access the 
Haki Zangu course 

 

Paper 4 – The Kenyan Cloud School Project 
 
The fourth paper presented and explored the concept of a Kenyan Cloud 
School. This paper built upon the platform used in Paper 3, but expanded the 
concept to use MOOCs combined with OER content to provide a form of 
blended learning primarily for secondary schools. Specifically, the Kenyan 
Cloud School concept was an attempt to digitize the entire curriculum of 
Kenyan secondary schools and make the content freely available in a MOOC 
via the same platform that offered the Haki Zangu non-formal effort in Paper 
3. This effort was envisioned as a means to utilize the MOOCs, mobile 
learning, and incentives such as digital badges to combat the problem of 
poor secondary school graduation rates in Kenya as well as to offer a quality 
resource for blended and lifelong learning. This MOOC was envisioned as a 
perpetual effort that offered all secondary school subjects in both English 
and Kiswahili. The KCS subjects would offer self-testing and peer assess-
ment to maximize scalability, and digital badges to show progress and com-
pletion so as to recognize and validate non-formal learning. The KCS would 
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use the Moodle LMS with responsive web design to increase ubiquitous 
access from any device. Access would be free and open, and the KCS was 
intended to be a contextualized open educational resource for formal sec-
ondary institutions to support blended learning and a free source of non-
formal education for lifelong learning.  
 
The Kenyan Cloud School concept was intended to have the following key 
characteristics: 
 

1. Contextualization 
a. Provide each subject in English and Kiswahili 
b. Strictly adhere to the existing approved secondary curricu-

lum in Kenya 
2. Learning 

a. Combine learning aspects from the different MOOC types 
(xMOOCs, cMOOCs, quasi-MOOCs) such as structured 
lectures, interaction, and open resources  

b. Provide the ability to be used as a formal, blended, or non-
formal (lifelong learning) learning resource 

c. Provide validation and recognition of learning with digital 
badges 

d. Provide a learning environment that supports collaboration, 
interaction, and socio-cultural learning 

3. Recognition and validation 
a. Provide the ability for participants to show progress and 

achievement in each subject by earning digital badges 
4. Mobile Learning 

a. Ensure that the content is easily accessible and useful re-
gardless of computing device type to promote ubiquitous 
access 

5. Use 
a. Free, unlimited access for any Kenyan citizen 
b. Support use as a resource for formal secondary education 

institutions 
c. Support use as a resource for lifelong learning 
 

The expected results were that the Kenyan Cloud School would be a mixture 
of the different MOOC types where the primary type was a quasi-MOOC, 
but traits from both xMOOCs and cMOOCs would be implemented in order 
to enhance the learning value. The Kenyan Cloud School would use: a) vid-
eo lectures, self-tests, and quizzes from xMOOCs, b) interaction and collab-
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oration such as forums and peer assessment from cMOOCs, and c) OER 
aspects from quasi-MOOCs. The goal was to not only duplicate the existing 
content in the official textbooks, but to enhance the content and hopefully 
create a community around the Kenyan Cloud School, so that both learners 
and instructors could use, update, and maintain the content to support formal 
learning, blended learning, as well as non-formal learning (lifelong learn-
ing).  
 
This MOOC version was envisioned as a Massive Open Online Ongoing 
Course (MOOOC) in that it was perpetual and had no planned termination 
date. The key expected result was to show that the Kenyan Cloud School 
implemented as a MOOC with digital badges was a viable and cost effective 
means to address both the practical social issues of poor graduation rates and 
costly paper textbooks, as well as the research issues of successfully utiliz-
ing OERs in developing countries to achieve lifelong learning. The expected 
outcomes were that this effort would reduce secondary school dropout rates, 
improve test scores, become a quality resource for blended learning, and 
validate and recognize lifelong learning in Kenya. 

Paper 5 – Project Exploring Non-formal Learning and Incentives 
in Kenya and Sweden 
 
Paper 5 built upon the platform in Paper 3 and expanded the use of digital 
badges in non-formal learning efforts as well as the context from strictly 
Kenya to both Kenya and Sweden. The concept behind this paper was to 
consider how participants from both Sweden and Kenya perceived digital 
badges and incentives on a MOOC course with a focus on how they valued 
non-formal education. This research attempted to explore and understand the 
participants’ perceptions and inclinations to individually create and assemble 
various learning efforts using both formal and non-formal resources.  
 
Subsequently, a MOOC course on the subject of HTML5/CSS that used the 
same platform as in Paper 3 was created. This course offered three separate 
badges that were awarded as participants progressed. The course was offered 
to anyone from Kenya and students from a web-programming course at the 
Department of Computer and System Sciences at Stockholm University. The 
basic structure consisted of 18 individual modules: an introduction, 15 sub-
ject modules, a final assignment, and a final evaluation. Each of the 15 sub-
ject modules contained the following: 
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• A lecture consisting of explanatory text, programming code and vid-
eos to explain the topic. 

• A quiz on the topic to check factual retention for the module. 
• A forum for discussion of the topic. 
• A number of links to a variety of external resources for further study 

of the topic.  
 
Progress through the course was chronological, thus the participants had to 
take part in the lecture and pass the quiz in each section in order to proceed 
to the next topic. In order to complete and pass the course, a participant had 
to participate in all the lectures, pass all the quizzes, and pass the final as-
signment. The 15 subject modules were divided into three subsections. The 
first subsection concerned the basics of web design and programming with 
HTML, the second subsection concerned the basics of CSS, and the final 
subsection presented and explained the new aspects of HTML5 together 
with CSS and JavaScript. The participants could therefore receive a total of 
three different digital badges, one for the two completed subsections, one for 
completing the entire course, and one certificate upon completion of all the 
course requirements. Examples of the badges and certificate are shown in 
Figure 13:  
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Figure 13. Examples of the three different digital badges and the certificate of 
completion used in the HTML5 course 

After 16 weeks of study this course had 84 registered participants, 16 from 
Kenya and 68 from Sweden. The research methods consisted of both qualita-
tive and quantitative data. Log data from the platform regarding participants’ 
activity and completions and a course survey provided quantitative data, and 
interviews with participants from Sweden and Kenya provided complemen-
tary qualitative data. After the first 16 weeks, the preliminary results were 
that 29 participants (four were Kenyans) had earned the HTML basics 
badge, 21 participants (three were Kenyan) had earned the CSS Basics 
badge, and 7 participants (1 Kenyan) had completed the entire course and 
earned the HTML5 & CSS Graduate badge.  
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The title of this paper was No University Credit, No Problem? This title 
questioned whether or not university students in Kenya and Sweden per-
ceived non-formal courses as acceptable equivalents and even replacements 
for traditional educational efforts. The results reported in this paper showed 
that in some respect, the lack of formal credit was not a problem because 
non-formal recognition was appreciated in both Sweden and Kenya, but 
more so in Kenya. All responding participants viewed non-formal recogni-
tion as a complement to traditional credit, and so the lack of formal credit 
was not a problem when it complemented formal credit. Finally, the re-
sponding participants also all foresaw a bright future for open courses and 
non-formal recognition, especially if such courses could be used in a DIY 
way to design and compose educational efforts. The results provided an 
indication that MOOCs as complements to traditional credit created a DIY 
attitude towards education and a “no credit, no problem” feeling. 

Paper Topic Summary 
 
The five papers that comprise this thesis covered a variety of research topics 
that can be found within the research problem intersect located in Figure 3, 
and addressed all six of the research objectives. In short, the papers began by 
studying informal learning and mobile web apps. The research progressed to 
non-formal learning, learning incentives, and MOOCs. All of the papers had 
Kenya as their primary context and most of the papers dealt with mobile 
learning in some form. The following table presents a short summary of the 
specific, primary topics addressed in each of the five papers that comprise 
the main themes in this dissertation. 
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Table 2 A summary of the primary topics addressed in each of the five separate 
papers. 

 Paper 1 Paper 2 Paper 3 Paper 4 Paper 5 
Mobile 
Web Apps 

X X X X  

MOOCs   X X X 
Learning 
Incentives 

  X X X 

Non-
formal 
Learning 

  X X X 

Mobile 
Learning 

X X X X  

Blended 
Learning 

   X X 

Informal 
Learning 

X X X   

 

Ethical Considerations 
Obviously, the intervention of academics from Europe into the daily lives of 
impoverished Kenyans presented a variety of ethical issues. The first and 
most obvious was that we could not guarantee that our presence and inter-
vention with action research did not unnecessarily influence the participants 
and the subsequent results. This phenomenon was summarized eloquently by 
Angrosino (2007, p. 30) who noted that “There is an ancient joke among 
anthropologists to the effect that the typical Navajo family consists of a 
mother, a father, three children, and an anthropologist”. It was possible that 
our mere presence and engagement in the research projects inflated 
smartphone use and course participation.  
 
Crowe (2014) highlights the lack of critical engagement of privacy implica-
tions of mobile telephony in a developing country context. Basically, Crowe 
(2014) calls for greater discourse and awareness regarding the privacy and 
protection of user data in M4D efforts. Specifically, Crowe (2014) elabo-
rates that M4D efforts should adopt a privacy-respecting approach to devel-
opment within the general framework of a rights-based approach, and lists 
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the “values and user rights” from the New America Foundation report 
(Hussain, 2013) as guidelines to ensure privacy and rights. 
 
Table 3 Values and user rights in an ICT4D context (Hussain, 2013, p. 14) 

Values and User Rights 
Knowledge and Transparency Agency and Control 

 
• Users should know how mo-

bile ICT4D data collection 
systems operate. 

• Users should know how and 
with whom personal infor-
mation might be shared. 

• Users should know when 
new information is collected 
and/or shared. 

 

 
• Users should have to consent 

to data collection and sharing 
before any information is col-
lected. 

• Users should have the ability 
to access, audit, and amend 
their personal data. 

• Users should have the ability 
to hold data collectors respon-
sible for gross negligence, 
misuse, and/or harm resulting 
from data collection/sharing 
outside of the scope of the pro-
ject. 

 
 
 
The Frontrunner Project in Paper 2 presented a number of ethical issues that 
affected the participants’ values and rights because the project involved the 
tracking and logging of all of the participants’ smartphone use. The re-
searchers specifically explained who would have access to the log data and 
why. Where the data were stored (servers in Germany) and the frequency of 
data collection (immediately in real-time) was explained. A letter of in-
formed consent (see the appendix) was used to further inform participants in 
detail about the data logging and tracking. However, the ethical risk was 
always present. This informed consent letter addressed the first point in Ta-
ble 3 regarding agency and control. A large number of private conversations 
and telephone use was made available to the researchers. The participants 
placed great trust in the discretion of the researchers.  
 
A greater and more general issue with logging and tracking the smartphones 
was that the Kenyan runners were generally skeptical and hesitant about 
being monitored, resulting from a general distrust towards authorities and 
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governmental agencies. The researchers thus focused on reassuring the par-
ticipants that the logged data would in no way be shared with any Kenyan 
agencies or other governmental entities. It was vital for the participants to 
trust the researchers, so that they would in turn use the smartphones unen-
cumbered.  
 
A second ethical issue that somewhat proved that the participants did use the 
smartphones freely was that certain individuals in the study frequently used 
pornographic websites and apps. Issues such as the use of pornography arose 
and had to be addressed during the study. The Haki Zangu human rights 
course in Paper 3 sometimes generated strong and provocative language and 
opinions in the forums. Topics such as homosexuality and corruption, for 
example, were very polarized. The discussions sometimes became so heated 
and antagonistic that the researchers were forced to moderate and in some 
cases censure certain subjects and individual forum posts.  
 
Finally, there was the issue of providing an expensive technological device 
to a select few individuals in a developing country. Why exclude some and 
include others? Were the participants exposed to greater risks by walking 
(and running) around the dangerous slum areas in and around Nairobi with a 
comparatively expensive smartphone? The researchers constantly reminded 
the participants about the risks involved and advised them on how to hide 
the phone and not “show it off”. As a means to minimize the risk of theft, 
the runners frequently used an armband to hold the smartphone and hide it 
under their clothing. Luckily, only one smartphone went missing during the 
project, and it was simply lost. The researchers addressed ethical issues re-
garding gender by making it obligatory that women also made up a sizeable 
portion of the research participants. 
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Summary of Findings 

This section summarizes the results and findings of the papers that constitute 
this dissertation. The results of this dissertation were cumulative in that the 
findings of each of the phases presented in the research strategy section pro-
vided incremental results with which the later phases started. Paper 1 
showed that the performance of mobile web applications was adequate to 
support applications that did not heavily rely on the device hardware and 
instead primarily needed a mobile interface and means of data exchange 
between the mobile client and a server. Paper 2 found that smartphones 
could catalyze and enhance informal learning with little or no scaffolding or 
guidance. Paper 3 found that mobile-friendly MOOCs represented a viable 
platform to deliver non-formal learning. Participants in non-formal MOOCs 
perceived digital badges and certificates of completion as promising ways to 
recognize and validate non-formal learning. Paper 4 presented the concept of 
using non-formal MOOCs as a digital supplement to textbooks in secondary 
school. Paper 5 found that non-formal recognition such as digital badges and 
certificates is appreciated in both Sweden and Kenya, but more so in Kenya. 

Paper 1 
Paper 1 obtained results for two different mobile web apps: a mobile web 
app for tracking runs and mobile web app for booking “slum runs”. The 
smartphone tracking log data showed that the runners used the run-tracking 
mobile web app a total of 313 times, which was roughly 10 times per runner. 
The results showed that the GPS location functionality jumped a few hun-
dred meters in different directions and therewith added distance to the run 
without having actually started the run. However, the runners stated that 
after this initial error, the tracking generally took place correctly and was 
more or less equivalent to the native run-tracking apps. Tests made in Eu-
rope by the researchers using the same mobile web app and hardware reaf-
firmed these results. During subsequent interviews the runners expressed the 
same general sentiment, which was that they had tested the mobile web app 
as instructed, but the GPS location data were always incorrect.  
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The runners eventually quit using the mobile web app due to the constant 
miscalculation of the distance. They switched instead to using the two native 
run-tracking apps, MyTracks and RunKeeper, which were preinstalled be-
fore they received their smartphones. The tracking log data showed that the 
runners used MyTracks a total of 2,517 times and RunKeeper a total of 
2,397 times. These numbers broken down per runner meant that each runner 
used MyTracks 86 times and RunKeeper 82 times. When asked in inter-
views why they chose the native apps instead of the mobile web app, the 
runners stated that the native apps were more accurate and faster. During 
subsequent interviews with the runners, they explained that it was necessary 
to use the native apps because they tracked the distance better. The runners 
also stated that the mobile web app was usually slower and more sluggish 
than the native apps and took longer to locate the GPS signal. 
 
The mobile web app for booking a “slum run” provided information about 
“slum runs” and the runners, and allowed users to book “slum runs”. Ac-
cording to the tracking log data, the mobile web app for booking “slum 
runs” was accessed over 300 times by the runners. It was only used, howev-
er, to book five “slum runs” during the research time period. Access by us-
ers, who were not runners in this research group, was not recorded. During 
interviews the runners stated that many more “slum runs” were booked face-
to-face, and the runners instructed prospective runners to www.slumrun.com 
to use the mobile web app. Since the mobile web app also provided general 
and specific information about “slum runs”, the Kibera slum, and the runners 
themselves, the mobile web app was used more often for information gather-
ing than simply for booking “slum runs”. During interviews, all the runners 
agreed that the mobile web app for booking “slum runs” functioned ade-
quately, and they all felt that the ability to provide an URL to the booking 
system made it very easy to advertise and make information available about 
“slum runs”. The runners also stated that the fact that the mobile web app 
worked on a variety of devices, even older feature phones and desktops, 
made the mobile web app even more useful. Lastly, the runners had no direct 
complaints or issues with the functionality or performance of the mobile web 
app for booking “slum runs”. 

Paper 2  
Results from Paper 2 indicated that smartphones could support informal 
learning and had an important role to play in informal settings. Many of the 
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runners lacked computer skills and the telephone tracking log data supported 
this fact because the fourth most commonly used application on the 
smartphone was the settings application. This fact alludes to the participants’ 
need to frequently access the settings on the phone to determine how some 
aspect of the telephone functioned. In no time, all the runners had an e-mail 
and Facebook account, different apps for training, took and shared pictures, 
listened to music, and browsed the Internet. The runners developed skills on 
how to use the smartphone and established areas for further exploration. 
They exchanged ideas with each other about different applications, which 
ranged from games and other leisure applications to technical and educa-
tional applications. The telephone tracking log data showed a great diversity 
in different websites and applications. The participants, for example, surfed 
to over 1,800 unique URLs (website addresses) and used 182 unique appli-
cations during the course of the study. The most frequented websites were 
Yahoo, Google, and Facebook. The most frequently used applications were 
the contacts, telephone dialer and application launcher. A list of the 10 most 
frequented websites and used applications along with total use statistics can 
be seen in Table 4 below.  
Table 4 A list of the ten most visited web sites and most used applications 

Top 10 most visited sites 
(1,800 unique sites visited in 
total) 

Number 
of 
unique 
visits 

Top 10 most used 
phone applica-
tions (182 differ-
ent apps used in 
total) 

Number 
of dis-
tinct us-
es 

Yahoo sites 28,483 Contacts 73,560 
Google sites 19,803 Phone dialer 72,764 
Facebook 11,634 Application 

launcher 
69,483 

www.safaricom.com (Tele-
phone company) 

2,598 Phone settings 18,164 

YouTube 2,456 Web browser 16,219 
www.standardmedia.co.ke 
(News site) 

2,246 MMS 16,192  

Twitter 1,731 Photo Gallery 8,739 
www.netlog.com (Dating site) 1,708 Music player 6,918 
Wikipedia 1,282 Facebook 5,663 
www.nation.co.ke (News site) 1,279 Google search 5,161 
Total number of visits for all 
sites 

180,728 Total number of 
distinct uses of all 
applications 

346,831 
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Other common tasks and skills that the runners developed were, for exam-
ple, searching for races in foreign countries, getting inspiration online from 
other Kenyan runners, watching races on YouTube, finding advice to pre-
vent injuries, finding health related issues (such as diet and exercise), read-
ing news, and watching videos. The runners proclaimed early (interviews in 
the initial phase of the project) that their main interest was running and that 
they were not interested in political issues, “We don’t follow politics”. Nev-
ertheless, we could see that the runners gradually showed an increased inter-
est in their surrounding world. The telephone tracking log data (see Table 4 
above), for example, showed that the runners frequented many news sites 
from their smartphones with the website www.standardmedia.co.ke being 
the sixth most visited web site overall with over 1,600 individual visits. The 
runners primarily followed headline and sports news mostly within East 
Africa, but also worldwide. Before, during, and after training sessions the 
runners not only discussed the latest news, which they of course even did 
before, but now they did so with increased knowledge and accuracy of cur-
rent events.  
 
The smartphone also provided some basic tools for creating business oppor-
tunities, which could create a chance for a better life. Some of the runners 
used the camera in the smartphone to do business. By taking pictures in cer-
emonial contexts or other solemn occasions, they were able to print the pic-
tures and sell them to the guests. The majority of the runners also started 
doing business through their running. They organized “Slum runs” as ex-
plained in the findings of Paper 1, where tourists could safely run with elite 
Kenyan runners through local slums. These runs generated income for the 
runners and even enhanced language skills and knowledge of their surround-
ings because they stopped frequently to explain local points of interest. The 
runners, tourists, and even local inhabitants learned from each other through 
dialogue while interacting in their native surroundings and sharing aspects of 
each other’s culture. 
 
The runners were interviewed about their learning and when they used their 
mobile devices. According to them, learning happened all the time, and their 
“in-between time” was used unintentionally. By filling the space between 
ordinary activities like training, eating, and meetings, the smartphone af-
forded opportunities to be informed and stay connected. They were connect-
ed with family and friends as well as the Inter-net around the clock. The 
runners updated their statuses, and increased their communication with oth-
ers. Their communication was mostly by phone and chat in the local com-
munity. They also assisted each other with technical and language problems, 
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and shared advice on new applications. The runners communicated with the 
outside world mostly by Facebook and email and some even used Twitter. 
The smartphone became a part of their daily activities and was always with 
them. 

Paper 3 
The results from Paper 3 dealt with participation in the Haki Zangu human 
rights course. Six months after the course started, the log data of the course 
such as number of participants, examinations, and course activity were ex-
tracted from the course logs in Moodle. After six months 160 Kenyans had 
enrolled in the course. Ten participants had completed the course, received a 
certificate of completion, and claimed their digital badges. Additionally, four 
more had handed in the final assignment. The activity in the course was 
substantial and Figure 14 below shows the total sum of all forms of activity 
(views/posts/updates) for each section during the first six months.  
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Figure 14. All course activity in the different course modules after six months 
of participation 

Activity in the mandatory forums was especially noteworthy. All the forums 
had lively and extensive discussions by numerous participants, and 73 
unique participants were active in the Introduce Yourself forum, 35 in the 
Human Rights Card Game and Human Rights Experience forums, and 22 in 
each of the dilemma forums (the Island and the Hamburger). Figure 15 
shows activity for all forms of active participation, such as forum posts and 
updates. 
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Figure 15. All activity in the mandatory forums in the Haki Zangu course 

Figures 14 and 15 provide concrete log data that participation among the 160 
participants was substantial. The active participation in the course in general 
and the forums in particular showed that interaction among the participants 
was lively and diverse. Content analysis of the different forum entries, for 
example, revealed that participants’ frequently critiqued answers to the di-
lemmas and suggested alternative solutions. Activity was at times so fervent 
that the researchers needed to occasionally moderate the forums to keep the 
discussions on track and limit extreme opinions and overly dominant partic-
ipants. The participants frequently cited in the various forums that the fo-
rums and the exchange of ideas and views were the most important aspects 
of the course. The participants’ opinions and activities implied that the struc-
ture and content of the course was beneficial and fulfilled the goal of em-
powering Kenyans about human rights. The opinions of those who did not 
complete the course, however, are unknown. These results suggested that a 
non-formal education given in the form of a MOOC was a viable and prom-
ising approach to deliver education in a developing country. 
 
In addition to the log data, the participants specifically expressed their opin-
ions about the course format, incentives, and mobile access in the voluntary 
course evaluation. Nineteen participants voluntarily completed the course 
evaluation. Among the respondents 70% were under the age of 30, 20% 
were women, and 75% of the respondents had a college or university educa-
tion. Regarding ubiquitous access, 75% used a desktop computer to com-
plete the course, and the remainder used a smartphone (15%) and tablet 
(5%). However, these numbers only reflect the use of the survey respond-
ents. All of the runners used smartphones so the use of mobile devices was 
much higher, but difficult to precisely measure.  Concerning the viability of 
the platform, only one respondent reported any technical difficulties, and 
that issue dealt with creating an acceptable password. The respondents stated 
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that on average they spent a little over 30 hours working on the course. Re-
garding incentives, 70% stated that the course certificate positively affected 
their decision to follow the course, and 52% stated that the digital badge 
positively affected their decision. Regarding the lack of cost, 73% of the 
respondents stated that the fact that the course was free affected their deci-
sion to follow the course as well. Concerning course content and engage-
ment, the dilemmas were most often cited as the most interesting and im-
portant part of the course and many specifically mentioned interactivity, the 
sharing of ideas and experiences, and discussions in general as key to learn-
ing. The participants found it inspirational to hear other peoples’ real life 
experiences, in which many fellow Kenyans tried to adhere to and promote 
Human Rights. Finally, the greatest support for the viability of the platform 
and the success of the course came from the final question. 100% of the 
respondents stated that the course would be useful in their daily life, and that 
they would like the opportunity to study other courses in different subjects 
such as computer studies, health issues (AIDS/HIV, maternity care, etc.), 
environmental issues, and gender equality using the same format. 

Paper 4 
Paper 4 presented the concept of a Kenyan Cloud School and did not have 
any direct results. The Kenyan Cloud School was envisioned to have the 
following key characteristics: 
 

1. Contextualization 
a. Provide each subject in English and Kiswahili 
b. Strictly adhere to the existing approved secondary curricu-

lum in Kenya 
2. Learning 

a. Combine learning aspects from the different MOOC types 
(xMOOCs, cMOOCs, quasi-MOOCs) such as structured 
lectures, interaction, and open resources  

b. Provide the ability to be used as a formal, blended, or non-
formal (lifelong learning) learning resource 

c. Provide validation and recognition of learning with digital 
badges 

d. Provide a learning environment that supports collaboration, 
interaction, and socio-cultural learning 

3. Recognition and validation 
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a. Provide the ability for participants to show progress and 
achievement in each subject by earning digital badges 

4. Mobile Learning 
a. Ensure that the content is easily accessible and useful re-

gardless of computing device type to promote ubiquitous 
access 

5. Use 
a. Free, unlimited access for any Kenyan citizen 
b. Support use as a resource for formal secondary education 

institutions 
c. Support use as a resource for lifelong learning 
 

The expected results were that the Kenyan Cloud School would be a mixture 
of the different MOOC types where the primary type was a quasi-MOOC, 
but traits from both xMOOCs and cMOOCs would be implemented in order 
to enhance the learning value. The Kenyan Cloud School would use: a) vid-
eo lectures, self-tests, and quizzes from xMOOCs, b) interaction and collab-
oration such as forums and peer assessment from cMOOCs, and c) OER 
aspects from quasi-MOOCs. The goal was to not only duplicate the existing 
content in the official textbooks, but even enhance the content and hopefully 
create a community around the Kenyan Cloud School, so that both learners 
and instructors could use, update, and maintain the content to support for-
mal, blended learning, and non-formal learning (lifelong learning). This 
MOOC version was envisioned as a Massive Open Online Ongoing Course 
(MOOOC) in that it was perpetual and had no planned termination date. The 
key expected result was to show that the Kenyan Cloud School implemented 
as a MOOC with digital badges was a viable and cost effective means to 
address the issues of poor graduation rates, costly paper textbooks, and re-
search of successfully utilizing OERs in developing countries to achieve 
lifelong learning. The expected outcomes were that this effort would reduce 
secondary school dropout rates, improve test scores, become a quality re-
source for blended learning, and validate and recognize lifelong learning in 
Kenya. 
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Paper 5 
The results from Paper 5 dealt with the participation in the non-formal 
course about HTML5 and CSS. After 16 weeks of participation, the data 
from the surveys, Moodle logs and interviews were summarized and ana-
lyzed. The results were divided into a course participation section that sum-
marized course participation and log data and a course evaluation section 
that summarized the results from the pre-course and post-course survey as 
well as the opinions from the interviews.  

Course Participation 
After 16 weeks of participation, there were 84 registered participants: 16 
Kenyans and 68 Swedes. Activity in the course was high for an open course 
with 71 participants actively completing at least one of the 15 subject mod-
ules. This number implies that at least 71 of the 84 registered participants 
were actively taking part in the course in some way. This general activity in 
the course over the first 16 weeks is represented graphically by the views 
and posts in all the modules of the course in the diagram below. Figure 16 
shows that activity was highest during the first eight weeks of the course, 
then it stabilized to a more modest level of activity. 

 

Figure 16. Course participation in the HTML5 course after 16 weeks 
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29 participants (four were Kenyans) earned the HTML basics badge, 21 
participants (three were Kenyan) earned the CSS Basics badge, and seven 
participants (1 Kenyan) completed the entire course and earned the HTML5 
& CSS Graduate badge. These numbers indicated that after 16 weeks, 40% 
of the 71 active participants completed the first third of the course as signi-
fied by achieving the first badge for HTML basics. Approximately 72 % of 
those who achieved the first badge continued and achieved the second badge 
for CSS basics, thus completing over half the course. This means that in 
total, 30% or roughly one third of the active participants had already suc-
cessfully completed half the course after 16 weeks. 

Course Evaluation 
The course contained a pre-course and post-course evaluation. After 16 
weeks, 61 participants completed the pre-course survey. The pre-course 
survey had the following results: 
 

• 8% had previously participated in open courses 
• 84% had high or very high expectations for this course 
• 42% believed that a digital badge would not be as good as university 

credit, but 17% thought it was better and the remainder perceived no 
difference 

• 85% thought that the quality or knowledge gathered in the course 
would be better or equal to a traditional University course 

 
As previously stated, after 16 weeks seven participants had completed the 
course, six Swedes and one Kenyan. The number of responses for the final 
course evaluation was thus limited, but still some interesting and valuable 
insights were made. All the respondents were very satisfied with the course 
and felt that the digital badges and certificate could be useful in the future 
for their careers and with employers, although they were unsure as to how or 
to what extent. The respondents would also like to study more open courses 
and they all considered open courses as a complement to traditional educa-
tional offerings. No respondent viewed open courses as a substitute for es-
tablished, formal courses. Finally, all the respondents stated that they would 
readily create an individualized degree consisting of open, non-formal and 
formal university courses as long as recognition came from an accredited, 
well-known institution. 
  
In addition to the surveys, a total of four interviews were made; two inter-
views with Swedes and two with Kenyans. The first Swedish respondent did 
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not view open courses as acceptable replacements for traditional education. 
This person viewed open courses as “teasers” or a way for universities to 
market their courses. This person thought that badges might be more ac-
ceptable in the future, and that it was essential that a badge was connected to 
a university “brand name” where famous traditional institutions such as 
Harvard, MIT, etc. were most attractive. Finally, this person was very posi-
tive towards a DIY attitude of creating an education as long as you received 
a title and diploma. This person stated that education was like mass-
produced shoes that caused blisters, i.e. traditional education in a standard 
size and format can constrain and cause issues for the learner.  
 
The second Swedish respondent also thought that digital badges could be a 
complementary form of recognition. Once again this respondent agreed that 
it was important that a university was behind the badge to ensure quality. 
This respondent was unsure as to how employers viewed badges and certifi-
cates and how they could determine what a badge actually meant. Finally, 
this person similarly thought that combining open courses and traditional 
courses could be successful in the future because traditional education had 
obligatory courses for which he/she did not understand why they were part 
of the education. The two Kenyan respondents had very similar views. They 
both highly valued badges and certificates and felt that they would be useful 
when applying for employment. They were also very optimistic towards 
MOOCs in general and wished to study more. They also found it very im-
portant that digital badges were connected to a well-known university, just 
as the Swedish respondents had stated. Finally, they viewed open courses as 
a complement to traditional education and highly appreciated the opportuni-
ty and ability to individually create education. 
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Summary of Aims and Findings of Papers 
Table 5 provides a concise summary of the aim and key findings from each 
of the five papers. The shading in the table rows indicates in which of the 
aforementioned phases that the research paper took place. The lightest shade 
is for the first phase, the next shade is for the second phase, and the darkest 
shade is for the third and final stage. 
 
Table 5 Summary of the aims and findings from the publications that comprise 
this dissertation 

 Aim Findings 
Paper 1 To determine whether 

native mobile apps or 
mobile web applications 
were better suited to cre-
ate apps in a developing 
country context 

This study found that the perfor-
mance of mobile web applications 
is sufficient to support applica-
tions that acquire content. How-
ever, mobile web applications do 
not perform as well when hard-
ware integration is essential. 

Paper 2 To study how 
smartphones affect in-
formal learning in a de-
veloping country 

This study found that 
smartphones could increase and 
enhance informal learning with 
little or no scaffolding. Informal, 
mobile learning was also shown 
to provide a conduit to more for-
mal learning. 

Paper 3 To study the effects of a 
mobile-adapted, non-
formal course with digital 
incentives on learning 
outcomes in a developing 
country. 

This study found that a MOOC 
was a promising and viable way 
to deliver non-formal learning in 
a developing country. This study 
also showed that participants 
highly valued and appreciated 
such non-formal educational ef-
forts and digital incentives. 

Paper 4 To study how a MOOC 
with digital incentives 
could be used as an OER 
to address poor gradua-

This paper presented a design 
concept for how a Kenyan Cloud 
School could be realized as a 
MOOC that contained and offered 
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Research Contributions 
The above findings from the papers that comprise this dissertation provided 
results for the following research contributions. The first paper found that 
mobile web apps could replace native mobile applications when the imple-
mentation focuses on data exchange and does not require tight integration 
with mobile hardware such as the GPS. This research contributed to the dis-
cussion regarding which type of mobile application paradigm is optimal. The 
second paper found that a smartphone could promote and enhance informal 
learning in a developing country with little or no scaffolding or guidance. 
This research also reaffirmed Koole’s (2009) model and showed that infor-
mal, mobile learning could provide a conduit to more formal learning. The 
third research contribution came from the third paper and showed that a 
mobile-adapted MOOC was a viable platform to provide non-formal educa-
tional efforts in a developing country via a smartphone. Findings from the 
third and fifth papers also showed that students in developing countries per-
ceived digital badges and certificates of completion as adequate forms of 
accreditation for non-formal educational efforts.  
 
These findings extended research concerning how massive courses can be 
recognized and accredited in developing countries (de Waard et al., 2012) in 
order to blur the distinction between non-formal and formal educational 
efforts. The fifth paper specifically found that non-formal recognition such 

tion rates at the second-
ary school level 

the content of secondary school 
textbooks for free. 

Paper 5 To further study the ef-
fects of mobile-adapted 
MOOCs and digital in-
centives on non-formal 
learning in an expanded 
context (Kenya and Swe-
den). 

This paper found that non-formal 
recognition such as digital badges 
and certificates is appreciated in 
both Sweden and Kenya, but 
more so in Kenya. Non-formal 
recognition was viewed as a com-
plement to traditional credit, not a 
replacement. Finally, this paper 
found that MOOCs as comple-
ments to traditional credit create a 
DIY attitude towards learning and 
a “no credit, no problem” inclina-
tion. 
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as digital badges and certificates was appreciated in both Sweden and Ken-
ya, but more so in Kenya. Non-formal recognition was viewed as a comple-
ment to traditional credit, not a replacement. Finally, the 5th paper found that 
MOOCs as complements to traditional credit created a DIY attitude towards 
learning and a “no credit, no problem” attitude. A combination of these re-
search contributions led to the contribution that the fusion of massive cours-
es, digital incentives and mobile learning can cultivate a DIY attitude to 
merge informal, non-formal, and formal educational efforts.  
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Discussion 

There are two primary aspects of this dissertation that warrant discussion. 
The first are the contributions and findings and how they relate to previous 
research in the field of ICT4D. The second are the practical implications of 
this research currently and that it can continue to have in Kenya and possibly 
other developing countries.  

ICT4D Research 
In general, how has this research contributed to ICT4D research? Specifical-
ly, how can the combination of mobile learning, incentives, and non-formal 
education such as MOOCs used in a developing country affect learning and 
contribute to a DIY approach to learning? Each individual paper tackled 
aspects of this question and provided partial answers. In order to derive 
some answers to the research question one must synthesize the results into a 
whole to try and determine how the different findings affect and build upon 
one another. An attempt to graphically show where a DIY approach to learn-
ing can materialize is shown in the next figure. 
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Figure 17. The potential for DIY learning within the intersection of mobile 
learning, non-formal MOOCs with incentives, and ICT4D 

 
Figure 17 shows the envisioned intersection where individuals in developing 
countries use mobile devices to access MOOCs with incentives. The “DIY 
Learning” section delineates a space where there is a potential for learners to 
achieve this DIY attitude and approach towards learning. The findings from 
the publications of this dissertation showed that Kenyans could use a mobile 
device to participate, complete, and recognize their non-formal learning. 
Obviously, not everyone used a mobile device and not everyone completed 
the courses, therefore, the “DIY Learning” portion of the intersection only 
represents a small portion of the entire juncture. 
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A key to realizing the potential of DIY learning is the recognition and vali-
dation of non-formal educational efforts. In this research the participants 
overwhelmingly valued digital badges and certificates of completion. From 
their perspective such recognition and accreditation of learning outcomes 
was sufficient. A key remaining unknown factor is how traditional learning 
institutions and potential employers view and value digital incentives from 
non-formal educational efforts. The growth of MOOCs is pushing this ques-
tion to the forefront of the debate and a key finding of this research is that a 
connection with the provider of the digital incentive to a formal learning 
institution, in this case Stockholm University, was key for the learners. Is 
this connection sufficient for employers as well?  
 
Werquin (2007, 2010) presents key characteristics for validating informal 
and non-formal learning with a focus on standardizing qualifications for 
learning outcomes, so that they are comparable with formal education, and 
on establishing nationally and internationally accepted quality frameworks 
for non-formal recognition. Such changes would provide the tools needed 
for employers to more easily accept digital badges and certificates and com-
pare such credentials with traditional, formal education. This in turn would 
create a favorable environment for learners to pick and choose courses from 
both formal and non-formal sources in order to compose their own, optimal 
education. Such an international quality framework and accreditation system 
for non-formal education using badges and certificates would minimize the 
risk for learners who do it themselves. Such changes would also provide the 
necessary tools to validate and accredit informal and non-formal learning. 
 
The idea of DIY learning is thus dependent on changes in the way external 
consumers value non-formal education. The DIY learning approach as pre-
sented in this dissertation coincides with the thoughts of Bass (2012) con-
cerning the “post-course” era of education. This DIY approach to learning 
implies a shift from traditional instruction to individual learning. The learner 
is no longer constrained by the formal structures and learning objectives of 
formal education. This change moves from a preordained curriculum of fi-
nite courses to an exploratory curriculum of infinite courses. Educational 
efforts such as this research can truly help achieve a blended learning envi-
ronment in developing countries.  
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Finally, this potential change to a DIY approach to learning can directly 
affect society in Kenya or similar developing countries. A DIY approach 
enlarges the choice of educational opportunities to reach new members of 
society who do not have the prerequisite formal education credentials or 
financial resources to pursue traditional educational avenues. Such a shift to 
any citizen choosing educational efforts from only finite, traditional courses 
to almost limitless combinations of formal and non-formal learning efforts 
can increase education levels and graduation rates. Increased education and 
graduation rates can eventually impact the rampant levels of unemployment 
and poverty common in developing countries. 
 
Another key theme in this dissertation across the five research articles is 
how smartphones, mobile and non-formal learning, and digital incentives 
can support learners to merge informal, non-formal and even formal learn-
ing. Smartphones and non-formal learning efforts with incentives can pro-
vide a way to seamlessly merge these disparate learning varieties. The 
FrontRunner Project began by developing the participants’ informal learn-
ing. The smartphone then became a gateway to non-formal learning efforts 
such as the Haki Zangu and HTML5 courses. Thus, the smartphone acted as 
a tool and catalyst that had the potential to merge informal and non-formal 
learning. This same device could even merge formal learning with informal 
and non-formal learning, however, this merger would once again be depend-
ent on how traditional institutions and employers value and accredit non-
formal learning validations such as digital badges and certificates of comple-
tion. 
 
Of course challenges and limitations still exist that threaten the large-scale 
adoption and use of validating informal and non-formal learning with 
MOOCs, digital incentives, and DIY learning. Findings from this research 
reaffirmed the preexisting problems of Internet access and access to electric-
ity. This research pointed out the importance of adapting the content of 
MOOCs with, for example, translations of content in native vernaculars. 
Boga and McGreal (2014) corroborate these findings as they present access 
to digital technologies and language and culture as key challenges for im-
plementing MOOCs in Africa.  
 
These two remaining challenges can be categorized as accessibility and con-
textualization. In order to truly realize the potential for DIY education and 
formalizing informal and non-formal learning in a developing country con-
text, the content must be accessible and contextualized. A key unknown 
factor in accessibility is when inexpensive smartphones and mobile Internet 
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access will truly trickle down to the majority of the impoverished individu-
als in a developing country. The availability of cheap devices and Internet 
access is increasing, but not yet enough to obtain widespread use. Regard-
less, Boga and McGreal (2014) emphasize that MOOCs must be delivered 
using familiar technology such as mobile phones.  
 
Another limitation of the findings of this research is that it involved a small 
sample of individuals from Kenya, and thus these findings cannot be gener-
alized (see the section on transferability below for a more detailed explana-
tion) to reflect the opinions of all Kenyans or citizens from other developing 
countries. However, the findings still provide valuable insights and an in-
creased understanding of how mobile learning and non-formal education 
with digital incentives can shape and alter the way individuals partake of 
education. The key to realizing widespread trends and effects is to increase 
the scope and depth of research efforts involving mobile-adapted non-formal 
MOOCs and digital incentives to provide a more acceptable sample group 
and size to generalize these findings. “Instead of dismissing the carnival of 
text chats, social networking, music downloads, gossip, etc. as having no 
revolutionary potential, mobile phones challenge us to pay attention to how 
these popular uses transgress the realm of the private into the realm of the 
public.” (Wasserman, 2011, p. 151). 
 
An additional interesting aspect of the findings in this dissertation worth 
discussion is the combination and use of MOOCs with digital incentives and 
OERs. Non-formal MOOCs have the potential to “coursify” OER materials 
by creating a community of learners and instructors around OER materials. 
The integration of MOOCs and OERs can blur the boundaries as to what is a 
course, and what is simply free course content. The mixing of MOOCs and 
OERs provides instructors with the flexibility to adapt curricula to meet the 
unique needs of their learners (Boga & McGreal, 2014). MOOCs also offer 
the ability to recognize and validate informal learning, so that the use of 
OER materials can be formalized into learning outcomes and thus used by 
learners to complement and supplement their education, once again in a DIY 
spirit. This community can extend across educational levels and geograph-
ical boundaries. Boga and McGreal (2014) envision a globally-networked 
learning environment (GNLE) as a delivery model in the developing world. 
Findings in this dissertation indicate that the combination of MOOCs and 
OERS is a realistic way to realize UNESCO’s Open Educational Resources 
(OER) goals for developing countries and the United Nation’s millennium 
goals. Once again this provides an opportunity to invoke change and solve 
real problems, not just address research problems. 
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Ownership is also a key issue. Ownership of a device breeds independence, 
which in turn promotes the idea of a DIY approach to learning. The partici-
pants owned their smartphones and could use them, as they deemed neces-
sary, to learn and embark upon a DIY approach. Did the fact that the partici-
pants in the first phase of the research owned their devices affect the results? 
Would a public laptop in a telecenter or cyber café have had the same impact 
on informal or non-formal learning? In this dissertation ownership was in-
strumental to allow the users to properly adopt and embrace the devices for 
informal and non-formal learning.  
 
Two more common, central issues in ICT4D that are applicable to the re-
search in this dissertation are scalability and sustainability. Using a mobile-
adapted MOOC to deliver non-formal education is extremely scalable. This 
is one of the reasons for the sudden and extensive popularity and success of 
MOOCs in general. Scaling up this research for other courses and countries 
is therefore not an issue. However, the issue of scalability is the same for 
MOOCs and that involves the teacher-side of the MOOC. Who is going to 
grade all the exams and assignments if locally offered, mobile MOOCs pro-
liferated throughout the developed world? Sustainability intersects with this 
issue. In order for such educational efforts to be sustainable who will create 
and maintain the courses and content? Are DIY education and efforts with 
verifiable non-formal learning scalable and sustainable in Kenya or other 
developing countries? More research is needed along with strong support 
and backing from local governments and agencies.  
 
The Haki Zangu course in Paper 3 and the HTML5 course in Paper 5 have 
become interesting examples of how to achieve sustainability. Two Kenyan 
graduates of the original English version of the Haki Zangu course translated 
the entire content to Kiswahili. These graduates now maintain and grade 
both the English and Kiswahili versions for free. The courses are hosted on 
servers in Sweden, but the plan is to keep them going indefinitely as long as 
Kenyans can sustain it. The HTML5 course is hosted in Sweden as well and 
graded by Swedish researchers when they have the time. Maybe a key to the 
sustainability of non-formal educational efforts in developing countries is to 
find local “educational go-getters”, who maintain the efforts and grow them 
locally. The same principles for sustainability could be applied to the Ken-
yan Cloud School once it is begun. 
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Finally, what will be the role of a smartphone on learning and education in a 
developing country? Are smartphones feasible in an ICT4D educational 
context? The impractical answer is yes and no. The majority of previous 
ICT4D efforts have used feature phones and text messaging. Much of the 
previous research had technical limitations, but reached a majority of the 
rural and urban populations of developing countries. This research was in-
novative in that it only used smartphones to study informal and non-formal 
learning. The technical possibilities were drastically better than feature 
phones, but the efforts were not accessible to those without smartphones.  
 
Therefore, a negative answer stems from the fact that there are currently too 
few Kenyans who own smartphones with Internet connectivity, and the de-
vices are still too expensive. An affirmative answer stems from the potential 
that smartphones represent. Ownership of a smartphone provides unlimited 
educational possibilities. A smartphone puts the whole world and all its 
knowledge in a person’s pocket. This research showed that Kenyans easily 
mastered smartphones and incorporated them into their daily lives. They also 
showed a propensity to learn through them and appreciated non-traditional 
validation of their learning with digital badges and certificates. The final 
answer then lies in the discussion as to whether research should strictly fo-
cus on maximizing results with the technology that reaches the most inhabit-
ants or instead focus on exploring future possibilities with the most capable 
ICT. There is no clear answer. 

ICT4D for Real Impact and Change 
The previous section discussed the likely impacts, contributions, and risks 
this research creates within ICT4D regarding mobile devices and learning. 
However, as previously stated, ICT4D research is a double-edged sword, 
where one edge addresses research and the other attempts to address actual 
change. The method of action research embodies and implies close contact 
and engagement with the research participants to bring about understanding 
and change, as explained in the research section. This research therefore 
actually succeeded in changing something in the participants’ lives.   
 
Specifically, the FrontRunner and Haki Zangu research projects had a dis-
tinct impact on the daily lives and future prospects of the participants in and 
around Nairobi. The FrontRunner Project directly affected and helped the 30 
runners in the project and the Haki Zangu course impacted at least 200 Ken-
yans. In short, 230 Kenyans were directly impacted in a positive way by this 
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research. It could be speculated that their friends and families were implicit-
ly affected by the presence and use of the smartphones and courses (as inter-
views frequently insinuated), and thus it could be argued that this research 
positively affected hundreds of Kenyans in and around Nairobi. The actual 
effects for this larger group is difficult to express in hard numbers, however 
the specific positive effects on the runners and the most active participants in 
the Haki Zangu and FrontRunner projects are much easier to illuminate. 
 
Two of the female runners made contact with race managers through the 
smartphone and eventually moved to Mexico and Denmark. They are cur-
rently living and running successfully in these countries. One male runner 
now has a sponsor contract with Adidas and has won numerous 10km and 
half marathon races in Kenya, Sweden, and Denmark.  Seven of the other 
male runners have won races in Kenya. All of these runners directly contrib-
uted to the smartphone and the related research as a vital dynamic. Two of 
the first graduates of the Haki Zangu project translated the English version 
of the course into Kiswahili for free. They also became local human rights 
advocates and printed and distributed flyers in Nairobi shopping malls and at 
Nairobi University. They also actively recruited others to follow the course. 
The fact that the English and Kiswahili versions of the Haki Zangu human 
rights course are still running and ongoing mean that the real impacts and 
effects of this course are not finished. These courses are still continuing to 
spread knowledge about human rights for free, and having an impact. These 
palpable effects on peoples’ lives in Kenya might seem meager, but for them 
it means everything. Obviously, there still exist millions in poverty, but 
hopefully this research can bring attention to the potential that smartphones 
and non-formal educational efforts have in developing countries.  

Criticisms and Limitations 
A key aspect of scientific research is the need to be impartial and present 
both sides of an argument. Many of the findings and results presented 
throughout this dissertation highlight the positive results and focus on the 
benefits of the findings and contributions. However, there are two sides to 
every coin, and this dissertation has some limitations and criticisms that 
warrant discussion. Obviously, the results and findings of the papers in this 
dissertation have been emphasized to focus on the research contributions, 
however, it is equally important to question the findings and results and dis-
cuss the trustworthiness of the contributions. The trustworthiness of qualita-
tive research is often questioned by positivists because the concepts of valid-
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ity and reliability are not properly addressed (Shenton, 2004). Guba (1981) 
has provided alternative terminology to create some separation from the 
positivist paradigm by conceptualizing four criteria to measure the trustwor-
thiness of  a qualitative research study, such as this dissertation. Guba’s 
(1981) four concepts and their comparable classical, positivistic measures 
are:  

• Credibility to address internal validity 
• Transferability to address validity/generalizability 
• Dependability to address reliability 
• Confirmability to address to objectivity 

Credibility 
Credibility is the qualitative equivalent of internal validity, which ensures 
that a study measures or tests what is actually intended. A key to ensuring 
credibility is to use a well-established and proven research method (Shenton, 
2004). Other key efforts to ensure credibility are the development of famili-
arity with the participating culture, triangulation, iterative questioning, and a 
thick description of the phenomenon. The action research method used in 
this study was well established. Triangulation was used in three of the re-
search papers. A thick description (Geertz, 1977) involves explaining the 
context and the behavior of the participants. This research attempted to ex-
plain the poverty, education, and situation of the participants in Kenya. The 
visits and workshops took place iteratively and the results and questions 
were constantly refined to focus on measuring what was intended, which 
was the participants’ informal and non-formal learning with the 
smartphones. Thus, the credibility can be deemed as acceptable. 

Transferability 
Transferability is related to the concept of validity or the generalizability of 
results. In positivism, this external validity deals with the extent to which 
one study can be applied to other situations (Shenton, 2004).  The idea is 
that research on a small sample can be generalized to a larger population. 
The transferability of this dissertation can be questioned because the Front-
Runner Project consisted of only 30 participants, the Haki Zangu course of 
roughly 160 participants, and the HTML5 course in Paper 5 of about 90 
participants. Can the findings and contributions of these research articles be 
expanded and “transferred” to other developing countries? Shenton (2004) 
discusses the difficulty with transferability of results, and suggests that 
providing detailed background data to establish the context for a study and 
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detailed descriptions of phenomenon so that comparisons can be made are 
good ways to improve transferability. This dissertation provides a detailed 
background to the related research concepts and physical context in the 
background section. Shenton (2004) notes that a key way to test transferabil-
ity is to broaden the context and test in different, yet similar environments. 
This was partially done by extending the sample group to include Swedes in 
Paper 5. Finally, presentations of this study to citizens from other develop-
ing countries has frequently ended with inquiries as to how the FrontRunner, 
Haki Zangu, and Kenyan Cloud School projects could be implemented in 
their countries. This frequent interest and belief in the contributions from 
external parties provides reasonable confidence that the contributions are 
transferable to other developing countries. 

Dependability 
Dependability addresses the concept of reliability, which is the concept that 
if this research were repeated in the same context with the same methods and 
participants similar results would be obtained. Shenton (2004) states that 
using overlapping methods and providing in-depth descriptions of methods 
to allow a study to be repeated are ways to improve dependability. This re-
search used overlapping methods, but lacked an in-depth description of the 
methods. The cyclical nature of action research and the adjustments, chang-
es, and decisions made throughout the entire research process make it un-
likely that the same results would be obtained. Indeed, it was also necessary 
to be aware of the cultural context in which communication occurred and 
recognize that the practical application of ICTs for development might not 
follow cultural patterns and behaviors observed in the experience of devel-
oped countries (Kao, 2013). Thus, the dependability of this study can be 
reasonably questioned.  

Confirmability 
Confirmability is the qualitative equivalent of objectivity. The key in this 
case is to ensure that the findings are the result of the participants’ and not 
the researchers’ characteristics and preferences (Shenton, 2004). However, 
real objectivity is difficult and researcher bias is inevitable (Patton, 1990). 
Some measures to increase confirmability are triangulation to reduce the 
effect of researcher bias, admission of a researcher’s beliefs and assump-
tions, and recognizing the shortcomings of the methods used in a study 
(Shenton, 2004). Triangulation was used and the research method (PAR) 
could have influenced and prejudiced the research. The researchers initiated 
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and guided an intervention study and worked closely with the participants 
during the research period. The participants’ awareness of tracking their 
smartphones may have impacted the findings. Finally, the participants’ mo-
tivation may have increased by using a new, modern tool, and their curiosity 
and satisfaction impacted learning (the so called Hawthorne effect). Using a 
long-term study and collecting multiple sources of data with multiple meth-
ods might have reduced this effect.  
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Conclusion 

This dissertation traverses a maze of informal and non-formal learning in 
Kenya using a smartphone as a guiding light. The research shows that the 
proliferation and growth of mobile learning via inexpensive smartphones has 
great potential to enhance informal learning and serve as a conduit to non-
formal learning. These low-cost devices put a computer in the hand of eve-
ryone and bring parity to developing countries by putting factual information 
just a web search away. The pre-existing issues of access to electricity and 
cheap Internet access still exist, but the situation is improving. Efforts such 
as Wikimedia’s Wikipedia Zero and Kiwix are examples of how an organi-
zation can make quality information available for free. Wikipedia Zero is a 
cooperation between Internet Service Providers (ISPs) and Wikipedia in 
Eastern Africa where the ISPs allow access to Wikipedia for free. Kiwix is a 
Wikimedia program that allows users to download and view Wikipedia con-
tent offline. By eliminating or reducing the costs of Internet access the use 
and growth of smartphones may finally reach their true potential for change 
in developing countries.  
 
Successful learning and education is invaluable social capital that can be 
accrued with the help of mobile devices as well as informal and non-formal 
learning efforts. This research also explored the use and benefits of non-
formal learning efforts that used digital incentives to recognize and validate 
learning. The MOOC concept proved to be a viable means to package and 
deliver such non-formal learning efforts. Using non-formal incentives such 
as digital badges and certificates of education provide a way for impover-
ished individuals in developing countries to recognize and show earned 
skills and knowledge at little or no cost. These digital incentives provide a 
means for common citizens, who lack the necessary educational prerequi-
sites or financial resources for formal education, to improve their situation 
and substantiate their achievements. Although this research showed that 
participants in Kenya placed value on, and had faith in digital accreditation, 
future work should explore the perception and acceptance of non-formal 
learning accreditation by employers. 
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The potential success of MOOCs and the digital accreditation of achieve-
ments create a unique situation for people in developing countries to develop 
a DIY approach to learning. People in developing countries can study only 
local, contextualized MOOCs or those offered in Western countries and/or 
combine MOOCs with their formal education. The potential to validate non-
formal learning and blur the boundaries between formal and non-formal 
education as well as formal and lifelong learning increases drastically. Pro-
spective learners can mix and match from various formal and non-formal 
educational sources to create the education of their choice. Portions of strict, 
structured formal educations can now be complemented or replaced. The 
danger in this DIY approach is that traditional formal institutions and em-
ployers may not yet be willing to fully accept educational records that con-
tain a mixture of formal and non-formal educational efforts. 
 
In conclusion, this research presents new opportunities for developing coun-
tries. The intersection of mobile learning, MOOCs, digital incentives, and 
ever-increasingly inexpensive devices provides a realm to make learning and 
education more accessible to excluded subpopulations such as the very poor. 
These concepts and tools provided an environment, in which the obstacles of 
money and formal merits were surmountable. This environment promoted a 
DIY approach to learning where the learner could take control of the direc-
tion and duration of their learning and its outcomes. Lastly, the combination 
of increased mobile learning, digital accreditation, and a DIY approach to-
wards learning and education provides a means for people in developing 
countries to validate non-formal education by replacing and complementing 
formal learning. This phenomenon has the potential to further disrupt the 
traditional educational landscape by providing an additional tool to chal-
lenge the dominant rule that traditional education holds over the accredita-
tion of skills and knowledge.  Successful learning does not need a formal-
ized place and time; it needs a proper attitude.  A smartphone provides a tool 
so that anyone with the right attitude can do-it-themselves. The widespread 
adoption and use of non-formal MOOCs with digital incentives can also 
bring about true change in developing countries by increasing education 
levels and thus increasing employability and eventually reducing poverty.  
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Future Work 
 
This research is but the tip of the iceberg. There is still a great deal of re-
search to be done regarding using smartphones for informal and non-formal 
educational efforts in an ICT4D context. There are three primary directions 
in which this research can proceed. The first is to continue to explore the 
effects of smartphones on informal learning in an ICT4D context. The se-
cond direction is to continue to generally explore how non-formal learning 
efforts, with MOOCs at the forefront, can be used in an ICT4D context. 
Finally, the third direction is to explore how non-formal educational efforts 
with incentives can be validated to merge informal and non-formal learning 
with more traditional, formal educational efforts.  
 
The first direction involves reproducing aspects of the FrontRunner study 
from Paper 2. The goals for this effort should be to address the pre-existing 
and persevering aspects of sustainability and scalability. Due to the costs of, 
and access to, the Internet and the cost of smartphones, the Frontrunner Pro-
ject could not be replicated exactly, however, there are now exciting and 
promising projects from, for example Facebook and Google, that can pro-
vide a better infrastructure to study the effects of smartphones on the infor-
mal learning, use, and adoption of modern mobile technology by the poor. 
The Google Loon and Android One projects each address the issue of Inter-
net access and inexpensive smartphone respectively. The Google Loon pro-
ject is attempting to make Internet access available in hard to reach areas via 
hot air balloon, and the Android One initiative is selling adequately powerful 
smartphones at inexpensive price points. Facebook is even doing something 
similar with Internet.org, which is an app that allows users in developing 
countries to access basic services for free via the Internet. Thus, a new study 
could be launched in Kenya or another developing country to explore how 
informal and non-formal learning among impoverished individuals is affect-
ed by using new, more modern smartphones with cheaper means to access 
the Internet. 
 
The second direction in which the research in this dissertation can proceed is 
to further study non-formal educational efforts. Both the Haki Zangu project 
and HTML5 course from Papers 3 and 5 respectively are ongoing projects. 
Both the Human Rights and HTML5 courses are ongoing. Further research 
could be undertaken to see how the studies are progressing. Another possi-
bility with regard to non-formal learning efforts in developing countries is to 
test the platform and concept of using mobile-adapted MOOCs on 
smartphones to offer different subjects in other developing countries. It 
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would even be possible to contextualize the Haki Zangu course and offer it 
in other countries. The potential to continue research in the area of non-
formal learning efforts with incentives in other developing countries is wide 
open for creative and innovative initiatives. 
 
The third direction is to explore how non-formal educational efforts with 
incentives can be validated to merge informal and non-formal learning with 
more traditional learning. The most obvious way to continue the research in 
this direction is to continue to implement and expand the Kenyan Cloud 
School concept. This concept could be easily scaled to other African coun-
tries or even all of Africa. The project could even be scaled for any devel-
oped country in another region. Imagine local primary and secondary school 
educational content available for free via smartphones in local languages. It 
sounds too good to be true. Future work could test how cooperation with 
Wikimedia to provide quality free content, along with native badges from 
Wikimedia, could be a sustainable way to create cloud schools in various 
developing countries. Future work should even test how the aforementioned 
Wikipedia Zero and Kiwix can address the key issue of accessibility to such 
non-formal educational efforts. 
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Appendix 

Informed Consent 
The following text is the informed consent letter used in the FrontRunner 
project. 
 
 
 
 

F r o n t R u n n e r  P r o j e c t  
Prepared by:  Per-Olof Hansson and William Jobe 
Date: 2011-11-01 
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Informed Consent Form for the FrontRunner Pro-

ject 
 

Per-Olof Hansson and William Jobe 
Linköpings University and Stockholm University 
FrontRunner Project 
 
This Informed Consent Form has two parts:  

• Information Sheet (to share information about the study with 
you)  

• Certificate of Consent (for signatures if you choose to partici-
pate)  

 
You will be given a copy of the full Informed Consent Form  

 
Part I: Information Sheet  
 
Introduction  
We are two researchers, Per-Olof Hansson (Linköpings University) and 
William Jobe (Stockholm University), who intend to perform research with 
Kenyan runners using smartphones. We wish to invite you to be a part of 
this research project and these documents contain all the information about 
the project. If you do not understand any portion of this document please 
feel free to ask us for an explanation. If you have questions now or later do 
not hesitate to ask us. There is no pressure to consent now and you can take 
your time thinking about it. 
 
Participant Selection  
You have been chosen for this study because you are a good runner and 
because you can be expected to use the smartphone apps and have use of 
both the smartphone apps and the smartphone itself. 
 
Voluntary Participation  
Your participation in this study is entirely voluntary. You may choose to 
participate or not. Choosing not to participate will have no negative conse-
quences. 
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Purpose of the research  
All of you are currently runners. The goal of this research project is to ex-
plore how the use of smartphone apps (small computer programs that run on 
the phone) and smartphones in general can create opportunities to learn 
about technology and other things. Another goal is to explore how well dif-
ferent types of smartphone apps perform. 
 
Type of Research Intervention 
This research will involve you using a smartphone and specific smartphone 
apps. Furthermore, you will actively participate in the research project and 
that includes attendance at every workshop and seminar hosted by the pro-
ject leader. There will be a maximum of 12 sessions. Interviews and ques-
tionnaires will be used at some of these sessions. There will even be sessions 
where interviews are videotaped and video and audio capture, in general, 
will be used frequently during the course of the research project. 
 
Procedures  
A. This research program will require you to use a smartphone while run-
ning. You will use a variety of different apps. The particular smartphone to 
be used in this study is a Huawei Ideos smartphone. The serial number of the 
smartphone you will be using is _____________________________ and the 
telephone number to your smartphone is ________________________. 
 
B. This research project will use interviews and questionnaires throughout 
the study. We will ask you questions about your opinion of the smartphone 
and smartphone applications. We will even ask you why you used certain 
programs and why you did not use others? Furthermore, everything you do 
with the smartphone will be recorded for research purposes. We will install a 
program on the smartphone that records, for example, the number of SMS 
and voice calls made, the use of different apps, the location of the 
smartphone, etc. Finally, we will gather and study all information about your 
runs. However, this information will never be shared or given to any third 
parties. It will strictly be used for research purposes. 
 
Duration  
This research project will start on the 14th of November 2011 and be fin-
ished no later than March 2013.  
 
Risks  
The risks with this study for the individual involve the potential to run too 
often and the risk that personal data stored on the smartphone might uninten-
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tionally be exposed to third parties. Therefore it is not allowed to run in 
quantities that exceed your normal training. Furthermore, we as researchers 
take all the security cautions we can to ensure that no personal information is 
exposed and of course we promise that no personal data will be shared to 
external parties in any way. Another risk is damage to the equipment, in 
other words damage to the smartphone. You are personally responsible for 
the care of the smartphone given to you. Furthermore, if the smartphone is 
lost, stolen, damaged, etc. then you are personally responsible to pay for a 
replacement. This research project will not replace the smartphone. 
 
Benefits  
The benefits of this study are that you will hopefully be able to improve your 
knowledge about society and technology and even earn some money while 
running. Furthermore, you will hopefully learn a great deal about technolo-
gy, the use of technology, as well as learn about your surrounding area and 
history because of this research. 
 
Confidentiality  
The raw research data will only be available to those in the research group. 
This data will in no way be shared or made public. In published works (for 
example, research articles) the data of individual users will be made anony-
mous in all cases when used. 
 
Sharing the Results  
The data collected in this research project will be shared in research confer-
ences, workshops, and publications. Upon request, your individual data will 
be made available to you. 
 
Reimbursements 
There are no reimbursements associated with this research project. However, 
once the research project is concluded, you may keep the smartphone that 
you have used. The only requirement is that you remain in the project the 
entire time until the research project ends. 
 
Right to Refuse or Withdraw  
As previously stated, you can withdraw from this research at any time. The 
only requirement for withdrawal from the project is that you inform the re-
search leaders  a month in advance either orally or in written form. 
 
Who to Contact 
Group leaders: Isaac Macharia (Ngong group) or William Morwabe (Kibera 
group). 



 120 

 
Part II: Certificate of Consent  
 
I have read the foregoing information, or it has been read to me. I have 
had the opportunity to ask questions about it and any questions I have 
been asked have been answered to my satisfaction. I consent voluntarily 
to be a participant in this study  
 
 
Print Name of Participant__________________     

Signature of Participant ___________________ 

Date ___________________________ 

 Day/month/year    

 
If illiterate 1 
 

I have witnessed the accurate reading of the consent form to the poten-
tial participant, and the individual has had the opportunity to ask ques-
tions. I confirm that the individual has given consent freely.  
 

Print name of witness____________       Thumb print of participant 

Signature of witness    _____________ 

Date ________________________ 
                Day/month/year 
    

Statement by the researcher/person taking consent 
 
I have accurately read out the information sheet to the potential 
participant, and to the best of my ability made sure that the par-
ticipant understands. 
 
I confirm that the participant was given an opportunity to ask questions 
about the study, and all the questions asked by the participant have 
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been answered correctly and to the best of my ability. I confirm that the 
individual has not been coerced into giving consent, and the consent has 
been given freely and voluntarily.  
   
A copy of this ICF has been provided to the participant. 
Print Name of Researcher/person taking the con-

sent________________________     

Signature of Researcher /person taking the con-

sent__________________________ 

Date ___________________________    
                 Day/month/year 
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