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E-learning and m-learning: Africa s Search for a
Suitable Concept in the Era of Cloud Computing?
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Abstract—This paper is an exploration of the conceptual
confusion between E-learning and M-learning particularly in Africa
Section | provides a background to the development of E-learning
and M-learning. Section Il focuses on the conceptua analysis as it
applies to Africa. It is with an investigative and expansive mind that
this paper is elaborated to respond to a profound question of the
suitability of the conceptsin a particular erain Africa Theaim of this
paper istherefore to shed light on which concept best suits the unique
situation of Africain the eraof cloud computing.
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l. INTRODUCTION

HERE is an Information and Communication Technologies

(ICT) revolution going on in the world at the moment.
This has spread to Africa and it is aso being applied in
facilitating learning in higher education. The two dominant
concepts in this field include E-learning and M-learning.
There is however a confusion in the appropriate conceptual
framework most suitable to Africa in the era of Cloud
computing. E-learning refers to using electronic applications
and processes to learn. E-learning applications and processes
include Web-based learning, computer-based learning, virtual
classrooms and digital collaboration. On the other side, the
term M-Learning, or "mobile learning’, has different
meanings for different communities. Although related to E-
learning, there are a lot of debates around the term and M-
learning is defined as a type of learning that occurs through
the use of portable electronic devices or wireless devices like
cell phones, Tablets, and laptop computers. Cloud computing,
new wave asit is called is gaining traction globally and Africa
is not left behind. The practice refers to data access and
storage services that do not require end-user knowledge of the
physical location and configuration of the system delivering a
particular service. This paper defines cloud computing as a
storage of content and services that will be wirdessy pushed
to the devices upon demand. With the excitement surrounding
the era of cloud computing in Africa and elsewhere globally,
the fast expansion of ICT has many points of contact with
Education and Training. As the potential for technology to
enhance learning grows, everything including Teaching and
learning environment grows with it. In the African continent,
among the prospects brought by the arrival of undersea cables
in Sub-Saharan Africa, the prospects of the smartphone
revolution in bringing mobile connectivity as well as the
gigantic prospect that E-learning provides for students,
contribute to the elevating of teaching and learning in the new
learning environment which is in line with technology
breakthroughs.
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Simone Brunozzi a technological evangelist for Amazon
and more specifically cloud computing, believes that Africais,
“on the verge of something just about to happen” and cloud
computing is making alot of that possible [1].

Itisin contradiction of this experience that the need arose to
find out, which one of the concepts born from learning or
Education suit the African context. It is aso time to see how
Education and training in Africais linked to the vision of an
education society overflowing with Technology.

. IS CLouD COMPUTING A NEW OR AN OLD AGE
FASHION?

Cloud computing is not a new technology at all; the concept
refers to a phase of delivering hosting business solutions as a
service over the internet. It isaso an internet based computing
that enables users to access and share information (be that
documents, video, software, etc.) from any computer,
anywhere in the world; and the term cloud is used as a
metaphor for the Internet. Is the concept new or old? To
answer this question, one has to look at the review of related
literature around the concept to find out.

Reference [2] argues that from the 1970s to the 1990s,
productivity grew threefold in sectors that invested heavily in
Information Technologies (IT) compared to those that did not.
Now with the new approach that is placing new demands on
expertise, IT is playing a centra role in aimost al future
planning of Education and training. Cloud computing has
developed from a catchphrase to an active infrastructure used
today by several organizations, and many technology experts
have different views about what it meansto the IT background
and what cloud computing can do for Education as well as to
any others businesses.

The term “cloud computing” according to many authors is
still a developing prototype everywhere not only in Africa
Reference [3] underscores the fact that the use of the Internet
and ICT to deliver educational resources is considered
mainstream in the 21st century, lectures and students will no
longer have to physicaly carry their documents and data
around with them. Instead they will be able to access them in
the “cloud” anywhere from any connected device. According
to [3], “this blending of traditional teaching and learning with
online applications and tools for collaborated learning via
internet is thus a fundamental concept of cloud computing”. It
is true, as | share the same view because the theories around
cloud are that: cloud is an internet based facility.

Reference [4] published an article titled: “Twenty-one
Experts define Cloud Computing”, and among the definitions
listed by the experts are the following- Damon Edwards states
that - “the —Cloud- concept is finaly wrapping people’s mind
around what is possible when you leverage web-scale
infrastructure(application and physical) in an on-demand
way”. But Paul Wallis argues that: “in order to discuss the
issue surrounding the cloud concept, | think it is important to
place it in historical context. Looking a the Cloud's
forerunners, and the problems they encountered, give us the
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reference points to guide us through the challeitgeseds to
overcome before it is adopted”.

For [5], the cloud computing industry representtai@e
ecosystem of many models, vendors and market nickes
ICT represents a high interest of many in the cami, it is
therefore inevitable that the functions of cloudmpating
would be applied towards education through itselservices
models. Reference [6] to whom the official definiti of the
term is attribute, define the term as follows: ‘lo@
Computing is a model for enabling ubiquitous, corigat, on
demand network access to a shared pool
computing resources(e.g., networks, servers,
applications, and services) that can rapidly pihovisand
release with minimal management effort or servicevider
interaction. This cloud model is composed of fivesential
characteristics, three service models, and fourogarent
applications.”

configurable
storag In debates on the challenges to competence of #doca

Education is now emerging from the chasm and ggettlaser
to the early majority stage. The slow majority stasing
technology unenthusiastically in some part of thetiment in
integrating ICT within the framework of Educationfild
while the last group is not starting anything &t Bhe African
context underlined here, is based on the enthusthamthe
paradigm shift of ICT use has impacted the continan
adopting new technology according to the era; mmeprs
new wave comes, new pressures are required.

A2 IS AFRICA UP TO THE CHALLENGE?

and training, the solution most often offered is grinciple of
lifelong learning, and ICT as a most important dgi@in
economic growth is exposing more developing coeasttio
trail strategies that open up their country to nehinternet,
and broadband penetration. On the African continamty

The concept of Cloud Computing is becoming repetabimobile technology has seen significant growth tfars and

among organizations that have fast and reliablesscto the
internet (which is perhaps the most crucial request for
cloud computing) as indicated by [3]. Africa is ribat far, as
mobility and wireless connectivity are part of theauty of
Cloud computing. | firmly believe that this protpsy
alteration offers the strong possibility of accaterg social
and economic development, even in this time of tkohi
resources in Africa.

Il THE AFRICAN CONCEPT

The author is aware that the African context sipective of
the field of research, may bring up several isdoeslebate ,
but the argument in this paper focuses on the multf
adoption and use of ICT in Education and Trainirdlevthere
are a number of push and pull dynamics which imfteelCT
use in and from Africa. It is true that ICT conteto shape
the continent’'s social structure, economy and dgmkent
intentions. This paper is in agreement with [6] wdescribed
the spread of the use of technology as followsstfcome
innovators, then the early adopters, the early nigjothe
slow majority and finally those who are opposed”.

It is in line with the adoption of technology thais paper
underscores the African context, despite some hemathat
show the problems that arise when ICT is marketeAifrica.
The reason is not because, the technology may he ane
appears new to Africans, but because the dynamisk pnd
pull mentioned later on, have economic and socials: The
paper must emphasize, among other things, theigadlit
factors that the continent is often subject to.lilre with
Moore's quote -“first come Innovators™ | don’t sewany
innovations in Africa when dealing with ICT; but & very
small and significant percentage, Africa is innoxat | see
Africa in the early category, the reason being,tBatause of
the remarkable outcomes accomplished or brought
innovators, Africa comes with vision of how to usehnology
and what benefits it may offer; but Moore’s Chasnbétween
the early adopters and the early majority.

Africa is in the chasm of Moore because the riskas
taken with uncertain or non-functional technologpwever,
the real frame markets start with this category arahy new
inventions never cross this chasm. The African exinthat |
am arguing is the early adopters where the useCaf ih

the increasing coverage of and developments in lmobi
information and communication technology in the townt
establish the foundation of M- learning. Howevefriéa is
the world’s least connected continent and tremesddiort is
required from private and public sector to reverbs
authenticity, it must also be noted that cloud cotimg may
require more than just mobile penetration to aaberéxtend.
Reference [3], underlines that “while some cloudiises may
not require users to have fast internet connectionsse large
amounts of bandwidth to access web applicationk asdext
messages through Facebook or Gmail, others, such
downloading a streaming video file through YouTube
uploading large quantities of data to Amazon forage (S3)
or processing (EC2) do”. The reality on the gronmakes the
environment incredibly tough for Africa with thewer level
of internet access, as the goal of traditional adan has been
pressurized by the fast changing working life anotlective
practice. This presents a considerate confrontncktion and
training not only in Africa but everywhere globally
However, the challenge has been taken in Africaa assult
the digital civilization drives the continent to Ibee social
network’s fastest growing part of the globe. Claxnputing
is still in its early stages, but Africa like anther part of the
globe is already beginning to involve all partigge fact in
this case is: every user of a cellular phone iseggpcing
cloud computing and there is no doubt about it. e Era
matters in term of learning in Africa because ofe th
tremendous increase in the use of ICT in educatidhe last
decade. The interest and development in the sum of
institutions using mobile devices to support leagniand
teaching is worth noting. In fact, as [1] quoti@hinery Hesse
adds: the reason cloud computing matters to Afand the
reason it has made his gamut of business successhat it
layoids common power outages and overcomes limits to
bandwidth. The key role that ICT plays in transforgn
learning and teaching into anytime and anywherecaiilon
says [8], becomes a life-threatening success featitris
within this context that Africa must clarify its woept of
adoption in order to contribute to quality educati®cause of
the rich atmosphere that cloud computing is praxgdiOn the
other hand, express change and the increasingudiféis of
working life have raised the idea that organizatiahould

as
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also be viewed as learning and
communities argues [9]. The African context in Whi€T is
being used in learning and teaching environmentygieal of
those found elsewhere globally in the adoption asel of new
technology.

However, Africa is challenging itself with the peigm
shift of ICT use as an adopter of technology andudl
computing is already evolving technology in Africeore than
ever before. To be clear, cloud computing is aityel Africa
today and every level of the African society isitakpart.

V. E-LEARNING AND M-LEARNING: BACKGROUND AND
DEVELOPMENT

This paper refers to [10] where he states thattraution
in education and training at a distance can beacharized as
a move from D-Learning (distance learning) to E4inéag
(electronic learning) to M-Learning (mobile learg)n These
three stages of development correspond to theenfle on
society of the Industrial Revolution of the 18th 1®th
centuries, the Electronics Revolution of the 1980sl the
Wireless Revolution of the last years of the 20dmntary.
Reference [11] underlines that: “by nature the lsliiténg is a
form of existing D-learning and E-learning”. Histally the

distance education has more than one hundred yefars

experience and traditions. Its main characterisdes the
distance and time separation between lecture anigists.

D-Learning

E-learning

M-
Learning

Diagram. 1 The place of M-learning as part of B#é@#g and D-
learning

Reference [12] argues that E-learning is the maoraept
that includes online and mobile learning environtaerde
supports his argument with this definition: “M-learg is E-
learning through mobile computational devices:
Windows CE machines, even the digital cell
Reference [12] further joined [11] at some point liis
argument, as can be deduced from the following:usTM-

learning is a subset of E-learning. E-learninguituirn a subset

of distance learning, which is in turn a subsetflekible
learning”.

Moving from Diagram |, which portrays the place Mf
learning as part of E-learning and D-learning as [34], |

Ralm
phone

information prodycinmust agree with everyone at this stage but musb als

accentuate my argument with [12]'s approach on ilflex
learning , which is in fact the global approachEafucation
and training. The following diagram is from [12pthllustrate
the subnets of flexible learning as distinct deljvemodes, and
he underlines the fact that these delivery modesrapractice
very integrated or blended.

Flexible Learning

Contact Learning
(Residential. Face/face)

D-Learning

E-learning

Online M-learning

learning

Paper-Based
Distance Learning

Diagram. 2 The subsets of flexible learning

From the two diagrams, it is clear that M-learniisga
subset of E-learning and the two concepts deriven flistance
learning.

My understanding is that, the origin of the two cepts is
from learning; that is when the traditional classmbased
education or learning was evolving with the usel®@T in
transforming the learning and teaching environmamnb
anytime and anywhere education, argues [8]. Theems go
far beyond this, as the future of learning is dyitarengaging
and interactive and includes technologies; in faitte
traditional education’s transformation in the cldacanytime,
anywhere with any mobile devices.

While the future of education system was questiqngal
to the last decade, experience and expertise in the
development and delivery of learning using ICT have
flourished. E-learning has finally given birth to-learning in
the cloud, which is why | join [10], in supportirtge future
learning: from E-learning to M-learning. The impaaft the
two concepts is to fully transform the traditiore&ssroom-
based education from face to face to anywhere aytinae
education. From what is mentioned earlier in thépgr and

Athe different diagrams, it is without any doubttti&learning

is the fruition of E-learning, which concludes tladsent
constituent of an E-learning solution.

VI. E-LEARNING AND M-LEARNING: DIFFERENCES

E-Learning is a subset of Distance Learning -- N&obi
Learning is a Subset of E-Learning. Basically, afethe
differences is in the technologies that are usednany cases,
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M-learning is used to support E-learning, for extamwhen
learners may not have quick access to non-movaikenical
devices such as desktop computers, [13]. M-legrigrused
for learning that can be provided and sustainedptetely by
mobile technology and has less restrictions in
transformation of traditional education while E#eiag can
be limited to mobility.

TABLE |
E-LEARNING VSM-LEARNING

E-Learning M-learning

Lecture in Classroom or
Internet Lab

Learning anywhere, anytime

E-mail to Email Instantaneous messaging

Private Location No geographic Boundaries

No travel time with wireless
internet connectivity

Travel time to reach the
internet site

Reference [14], observes that: sources disagreleeostatus
of laptop and notebook computers as mobile devigdsle
they are capable of working without plugging intgp@wer
source and can utilize wireless networks, theynatedevices
that people can carry everywhere and quickly aceesany
time due to their size, configuration, and the tirequired to
boot up and shut down. This paper supports [14giterating
this fact and argues that M-learning is any adtithiat allows

individuals to be more productive when consumingshould add devices utilized.

interacting with, or creating information, mediatéatough a
compact digital portable device that the individaalries on a
regular basis, has reliable connectivity, andifite. pocket or
purse. [12] argues that E-learning environmentsheadivided

into networked and stand-alone environments and tha

networked environments in turn can be divided iotdine
(wired) and mobile (wireless) environments.

From a definition point of view, [14] underlinesetfact that
there is much debate as to whether M-learning és rtbxt
progressive step from E-learning or if it is simply advanced
tool that integrates with E-learning. For [14], éither case,

the

The move is taking place while the adoption is been
measured through accessibility, quality, metrietemtion and
relative cost in the cloud.

2417
Consistent
progressive
Formal,
informal,
automatic and
anytime
Keep M-learning
in the cloud
Higher
retention,
Mid-Range personalized
decreasing Learning

Fig. 1 M-learning in the Cloud

Two elements establish the differences betweentwoe
concepts despite their intersection; the devicethadetwork.
[14] states that: “with both E-learning and M-léamdefined,
it is possible to see similarities between the fwocesses”.
Most obviously, learning is a key component of bititd goal
of the application, regardless of the technolodlzed, and |
Network infrastruetur
difference, is to engender the acquisition of kremge by a
learner.

VII. How DOESE-LEARNING AND M-LEARNING SUIT

AFRICA?

From what is explained early on in this paper ahd t
differences underlined between the two dominantepts, it
is time to draw a line in agreement with some and
disagreement with others when talking about e-legrand
m-learning in the African context especially in #ra of cloud
computing. Africa is a different history when itrnes to ICT

M-learning is a new and unique component of digtand/Se in Education and training; each concept oftdpé has a

learning. Reference [8], defines E-learning asariéng

supported by digital electronic tools and mediaid aM-

learning as “E-learning using mobile devices andelsss
transmission. | have defined E-learning elsewhese aa
transmission of learning and service content thhougT

facilities in order to improve knowledge acquisiticand
delivery [15]. Further, [16] defines M-learning fatlows “M-

learning is the use of mobile technology to aidhia learning,
reference or exploration of information useful toiadividual

at that moment or in a specific use context.” Rafee [14]
defined M-learning as any E-learning applicatioriveeed

on-demand via mobile digital device.

Through all interpretations, mobile learning, tedmM-
learning”, is on intensity as a new technique dhig@ access
to learning. As additional mobile devices go cori@ral,
such as Amazon’s Kindle e-book reader, tablets @thers,
consumers will become comfortable to reading cdntena
mobile device.

place in varying degrees but both present simigaritvhen it
comes to the purpose. Several factors must be limerto
draw the line, external factors such as competitimarket
trends and government policy imperatives; and iakfactors
such as student’s preferences, staff capabilitiesd
pedagogical approaches. Both concepts are argtralgyto a
greater or less extent in the African context, the debate
remains significant.

It is true that E-learning suits Africa to the extevhere the
opportunity of the African society to receive thenkfits of
world renowned educational resources, delivered the
desktop computer was at minimal cost, conveniestlg in a
flexible package that suits individual specific dee The
liberalization of higher education by African unisiies
marketed through the lunch of E-learning programas w
observed in previous years. When it comes to Mndieay
several advocates including myself confirm thabett suits
Africa to the extent where the mobile technologyimed at
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re-structuring the continent and every part is ined,
regardless of location and society’s class. Howeagvocates
of technologies adoption emphasize the opportumnitid
access afforded by M-learning in Africa than argotee
against it, as well as E-learning.

Gronthof
Network

Resources . FEEES
wireless
or people \
A
Servit\:e
Suppliers

Large
numher nf
buyersand
users acrress
the continent g

Explosionof
Powerful

Africa M-
learning
Adeption

mobile
device

. }

Content | \‘-\ .

Suppliers \ Technology
Growth of Suppliefs
New Learning /"

Contzntand

1
applications.

’

PO

N

Fig. 2 African M-learning adoption

Looking deeper in activity and actors that hav
characterized E-learning in Africa over severalrgeas [17]
argues, most of the resources, publicity and emdoest has
gone into the big, statics installations, the tedtbgies that
can be produced by large organizations working tteageon
behalf of “people”. The installations include deskt
computers, virtual environments, computer suiteggractive
whiteboards, etc. He carried on by stating: Resssjrc
publicity and endorsement have less often gone small,
mobile technologies actually owned by the “peopl€his
paper agrees with John Traxler who underline thaitsivthe
two concepts of technology might be seen as congi¢amy,
the preferences and behavior of policy maker, vesydmost
corporates, and many donors has favoured the bitheat
expense of the small. The technology is no longenea by
organizations but by people in the era of cloud poting in
Africa; everyone is going mobile and wireless. Bugability
of concept rests on the fact that technology isrg important
factor of extensive social change in Africa.

VIII. COMPARATIVE ANALYSIS OF CONCEPTS

It is a very difficult task when dealing with comptive
analysis. Hence; the focus here is to look at thistence of
particular concepts within the topic, although thencepts
may be implicit as well as explicit. In looking ahe
technology component of the issue, there are tveoklgt
contrasting technologies at work in Africa as [Bryues. E-
learning on the one hand, concentrated in metrzpolreas

2517-9411
No:5, 2012

with adequate infrastructure and M-learning ondtieer hand
with user’s choice of devices.

Research has shown that, while an online instractias
many advantages, an E-learning course may not Vark
everyone, especially in Africa. The arguments agjaiB-
learning in Africa often focus on the anxiety calidgy the
nature and quality of technology, lack of well-buiternet
infrastructure and slow bandwidth. John Traxleruagy that
“ministries, institutions and organizations in Afai routinely
attempt to deliver E-learning using large scaleticsta
installations: technologies that require or involvetworked
desktop PCs in clean, secure buildings with rediafbiains
electricity, software licenses and technician supgpénother
reality on the ground is that many institutionsAifiica were
built without provision for Internet and local Arédetwork
(LAN) wiring. Less than two per cent of the popidatin
many African countries has online access. To datany
buildings are still being erected without thesdlities. Hence,
most E-learning takes place in computer laboragotiecture
hall, libraries and others structures especiallystucted for
this purpose.

With E-learning, African society does not addréss tural
communities’ issues at all. Fixed or land phones @aon-
existent or next to impossible to get working irclsuemote
and rural communities. If for some advocates M#deds is a
second phase or ultimate of E-learning or a diffemncept
on its own, there is no doubt that M-learning suifsica in
this era of cloud computing. This move from E-léagito M-
learning is to alternate the restriction from sfiegblace to
anywhere, anytime with any mobile device within the
coverage area.

e Why M-learning not E-learning for Africa in the edd
cloud computing? As mobility and wireless connattiare
part of the beauty of cloud computing, millions Africans
choose, buy and use their own personal mobile dsvand
some advocates argue that M-learning is E-learthag uses
mobile devices and wireless transmission. As maetio
earlier in this paper, the mobile phone networks the
continent are the most bouncing and groundbreakinthe
world. The diversity, power and functionality ofede mobile
systems and devices continue to increase and iy negpects
surpass conventional desktop technologies, asdigjes. If
African governments can get the mobile service iolens to
embark on meaningful corporate venture such as ngaki
mobile-phone connectivity to provide proper nationa
coverage and not just to the urban areas where #ney
assured of their sales, - the continent as a wtmléd benefit
a lot from M-learning. As the future of Africa imlecation and
training arena lies in the collective determinatidkfrican
society should embrace M-learning as a partner
development because it is time to critically analyzhat the
African countries are investing in and what edwoal sense
it will make in the future development of society.

Reference [18] underscores the fact that M-learrtiag
spread like wildfire across the planet primarilyedto the
launch of dozens of successful M-learning valueeddskervice
(VAS) products sold directly to consumers by telaso
network operators, device makers, and content gippl
According to [18], M-learning VAS represents a ngge of
M-learning product-a fusion of package content sexdices.
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There is clearly as conceptual confusion and, thapton
of a new concept maybe the answer. M-learning haw/mgy
visibly and significantly in higher education gldlyaand the
African soil is moving from small scale to largerora
sustained and blended deployment in the cloudhigdra of
Cloud computing in Africa, [17] underlines that, bile
learning is allowing Africans to no longer engagethw
information and in discussion at the expense of liégain
dedicated or special premises like universitieslleges,
schools;
technologies. As per the cloud’s definition in tpiper, | can
now say that mobile learning is what should be takeo
account because the use of mobile devices by dea@@s in
the continent in higher education and trainingwtichem to
engender and produce content and service as wéll store
and consume them at a later stage on demand of need

I must join [18] in underlining an important fadtat not
only are rural teachers and privileges sectorsgoenovided
with professional development, procedural

to the demand. This paper joins the list of thodsanof
advocates who believe that M-learning is what Adrimust
consider to enable flexible learning with mobiledanireless
technologies in the continent.

IX. CONCLUSION
The era of cloud computing has already startedldy p
very important role in education and training inridé. It
should be noted that the explosion of telecommtioican the

business centres and cybercafé with mobikst decade that characterized the era of cloudating, has
addressed many concerns in the learning and tenchin

platform where rural communities are accentuated.

Cloud computing era in Africa potentially broughtet
reward of placing institutions at the forefront médagogical
practice. It addresses student requirements faibfléy and
ubiquity with M-learning, that is, “anywhere, anyi, and
any mobile device” student engagement.

It is without any doubt that the place of M-leamiim

supportd a Africa in this era should not be underestimatece Alfrican‘s

decision support; but consumers and students aneg besuitable concept is a genuineness that is growinfgrim and

provided with a range of educational content, idilg game-
based learning content. [18] confirms the fact thiae
programs have been enthusiastically received byskees.

My observations in this paper begin to providevasrs to
questions about “which concept should be taken atiwount
by Africa to better describe the environment in ebhicloud
computing has impacted” and “what are the pricsitizawn
by the African society to address the national saaghe issues
of education and training”? Africa is soon to jahe global
phenomenon of mobile ‘smart’ devices surpassingdiline
internet connections due to decreasing costs oftphunes

stature. M-learning in the era of cloud computiras lbecome
the learning and teaching platform of choice iniédras the
continent is a hungry mobile technology communiityis for
sure true that Africa is on the move.
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