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Abstract- m-Learning is broadly defined as the delivery of larning content to learners utilizing mobile computhg devices.
Kambourakis, Kontoni, and Sapounas (2004) defined &s, “The point at which mobile computing and e-Leaning intersect to produce
an anytime, anywhere learning experience” . The adntages of learning by proponents of online educatn, but until the advent of m-
Learning technologies it was not really an anytimeanyplace environment. The demand for a learner to & physically at a computer and
physically connected via some kind of cable to a tveork meant that learning locations were constraind. With constraints in place on
the available learning locations, time constraintexisted as well; someone taking classes using thewmputer at work might not have
access to that resource at midnight or on Sunday t@fnoon (Petrova, 2004). Mobile learning is exactlyhat; mobile; m-Learning as an
educational method is new and more flexible than mvious e-Learning applications (Georgiev, Georgieva& Trajkovski, 2006).
Learners can have the opportunity to review course materials or correspond with instructors or colleagwes while sitting in a restaurant
or waiting for a bus; they are not made immobile bythe restrictions of desktop computer technology éudill,2007) .this paper discusses

the following issues:

«  Defining m learning
¢ M learning technology
¢« M learning methods
¢ M learning usefulness

Keywords- m learning concept, learning technology, learning methods.

I. THE CONCEPT OF MOBILE LEARNING

Richter, Brown and Delport discussed this conctyay
said that Landline telephones and wired computees a
beginning to be replaced by wireless technolodgesmond
Keegan emphasized in his keynote address at thddWor
Conference on Mobile Learning 2005 in Cape Towrt tha
"The future is wireless. Never in the history oéthse of
technology in education has there been a technolbagt
was as available to citizens as mobile telephonge T
statistics are stunning: Ericsson and Nokia telthese are
1.5 billion of them in the world today for a wonbidpulation
of just over 6 billion. Nokia forecasts further esmlof 700
million in 2005. In China alone there are 358 raitlimobile
subscriptions and these are reported to grow by0DE0a
day" (p. 3). Seventy-seven percent of the worldjsutation
is within reach of a mobile phone network (Kukulska
Hulme & Traxler, 2005).

Richter, Brown and Delport argued that Educators
started experimenting with wireless and mobile tedbgies
from the turn of the millennium and the concepthasbile
learning began to emerge. There is currently diphba
rapid rate of development and application of wissl@and
mobile technologies in contemporary learning envinents
and learning paradigms. Apart from mobile phorwker
wireless and mobile computational devices suchap®ps,
palmtops, PDAs (Personal Digital Assistants) arfleta
also rapidly entered the market — some devicegoafse,
have exhibited more success than others for péaticu
markets. Kukulska-Hulme & Traxler (2005) providda@zen
detailed case studies that report on the expererde
pioneer educators who have experimented with mobile
technologies in universities and colleges and imoercial
training. They explore user experience with moldieices,
accessibility, pedagogical and institutional changad
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current technology. With regard to the potentialnadbile
learning in developing countries, Brown (2004) aguhat
Africa is leapfrogging from an unwired, (almost) mo
existent e-learning infrastructure, to a wireleskearning
infrastructure. There are already many mobile learn
activities and projects in Africa — from the useRiDAs in
assessment strategies (e.g. the clinical assessmient
medical students) and PDAs in wireless learning
environments (e.g. engineering students for cotiatimn
and coursework) to the use of the most basic maéxtng
functionality (SMS) for learning support (Brown, (G&).
Given the lack of technical infrastructure for edaing in
developing countries, there is a huge demand fobilmo
learning. Brown reports on a pilot project in acleer
training program that was launched already in 200t
1,725 students of the University of Pretoria in thofrica
(Brown, 2004). The profile of these students wafHlsws:

e 100 % full-time employees (teaching),

e 83,8 % between the ages of 31 and 50,
* 66,4 % female,

* 97,3 % non-white,

* 0,4 % with access to e-mail, and

* 99,4 % with a mobile phone.

Riichter,et., al continued The majority of thesadsnts
lived in deep rural areas with little or no lan@litelecom
and internet infrastructure. This example showd tha-
way academic and administrative support via mobile
devices was the only way to reach this remote siude
population.

Over the past decade we have become familiar \Wih t
term 'e-learning’ and now the concept of 'molgkrhing’ is
emerging. What then, is the relation between the tw
notions? The all-inclusive umbrella term for mebd&ased
learning and teaching is distance education oradcst
learning, which is characterized by "the quasi-perent
separation of teacher and learner throughout thgtteof
the learning process" (Keegan, 1986, p. 49). Tharak
concern of distance teaching pedagogy is to britge
distance: "Because the distance to students wasded as
a deficit, and proximity as desirable and necesghgyfirst
pedagogic approaches specific to distance educatiord
immediately at finding ways by which the spatiastdnce
could be bridged, reduced or even eliminated" {RBe2001,
p. 18).

E- and mobile learning provide enormous opportasiti
for closing the gap between learners and teachertheo

teaching institution, to overcome the misconceptioi
distance learning as an isolated form of learning.

Mobile learning can be viewed as a subset of ailegr
E-learning is the macro concept that includes enkmd
mobile learning environments. In this regard thikofeing
simple definition by Quin (2000) is useful: "M-leaing is e-
learning through mobile computational devices" ().
Mobile learning devices are defined as handheldcds\and
can take the form of personal digital assistantsbifa
phones, smartphones, audio players (such as thde App
iPod), video and multimedia players, handheld caemsu
and even wearable devices. They should be connected
wirelessly, thus ensuring mobility and flexibilitfhey can
be stand-alone and possibly synchronized peridgical
intermittently connected to a network, or alwaysected
(Richter, Brown and Delport).

As mobile connectedness continues to sweep adness t
landscape, the value of deploying mobile technelegn the
service of learning and teaching seems to be beth s
evident and unavoidable. And why shouldn’t mobile
learning accept its place in the spotlight as thdutational
revolution du jour"? Using portable devices to supp
teaching and learning is not a new concept in etz
circles. Robby Robson notes that graphic calcusatgere a
revolutionary addition when they were first intregd to
the classroom a few decades ago but are now often a
requirement for statistics and business classelse?uBe of
PDA-based performance tools to support classroom
instruction and on-the-job training alike has beefll under
way for a number of years, particularly in the dlof
medicine and allied health, business, and joummalis
Currently, laptop computers used in higher edunatio
settings outnumber desktop and laboratory computers
campus, while notebook computers are ranked asntist
important hardware issue on campus today, followed
second place by—you guessed it—cellular
telephones(Wagner,2005)

Bryan Alexander’s descriptions of "m-learning” chefi
new relationships and behaviors among learners,
information, personal computing devices, and theldvat
large. The mobile learning landscape he envisioasd
recently as August 2004 was described primarilierms of
mobile laptops and handheld computers.4 until tadye
months of 2005, there would have been no strorgpreor
looking beyond notebook and handheld computers-east |
not in North America. However, with the expansidn3®
(third-generation) networks and the increasing latbdity
of "smartphones"—integrated communications devites
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combine telephony, computing, messaging, and
multimedia—users in Asia and Europe are finding thair
broadband connectivity and their computing needs loa
met through a single device. And increasingly, thatice is

a mobile telephone. U.S. mobile users are staringet
some tastes of what mobile multimedia looks likehwthe
growing adoption of GSM telephones with Multimedia
Messaging System (MMS) functionality. Advancemeints
embedding rich media players, such as the Web-iibitgi
Macromedia Flash, in handsets and computers hawve go
long way toward mitigating bandwidth limitations by
enabling rich, engaging presentation layers on dewi
variety of mobile devices, regardless of the form
(Wagner,2005).

Wagner also said The heightened interest in mobile
possibilities for teaching, learning, and reseaozm be
attributed to a number of factors: the continuixgansion
of broadband wireless networks; the explosion afgroand
capacity of the next generation of cellular telepdsy and
the fact that mobile telephones, a familiar toolr fo
communications, are already fully ingrained in
contemporary life as part of our social practice.other
words, unlike most other mobile devices used incatian,
devices such as PDAs or tablet computers, thererislittle
extra effort required to get people to adopt anel mebile
phones. Rather, people can be offered more thiagdot
with the mobile phones to which they are alreadschied
and with which they are already reasonably competen
(Wagner,2005).

Il. USEFULNESSOF M LEARNING

A question that is often posed in relation to tise of
new technology in education is whether the techmplo
enables new kinds of learning. Certainly the dgwelent of
e-learning is having an impact on teaching andniegr
practices, and it is reasonable to enquire whderdifce
wireless and mobile technologies can make.

Naismith et al. (2004) have demonstrated that reobil
technologies can relate to 6 different types ofraw, or
‘categories of activity’, namely behaviorist, canstivist,
situated, collaborative, informal/lifelong, and
support/coordination. The mobile aspect comes ¢oftine
in the following ways:

e For behaviorist-type activity, it is the quick fdeatk
or reinforcement element, facilitated by mobile
devices, that is most notable.

e For constructivist activity, mobile devices enable
immersive experiences such as those provided by
mobile investigations or games.

e For situated activity, learners can take a mobile
device out into an authentic context, or use itlevhi
moving around a context-aware environment in a
specially equipped location such as a museum.

* For collaborative learning, mobile devices provale
handy additional means of communication and a
portable means of electronic information sharing.

» For informal and lifelong learning, mobile devices
accompany users in their everyday experiences and
become a convenient source of information or means
of communication that assists with learning, or
records it on the go for future consultation.

e Support, or coordination of learning and resources,
can be improved by the availability of mobile
technologies at all times for monitoring attendaace
progress, checking schedules and dates, reviewing
and managing - activities that teachers and learner
engage in at numerous times during the
day(Hulme,2005).

Hulme added this suggests that the new technologies
enhance and extend teaching, learning and support
activities, and over time we may see them multiply.
Context-aware environments (where context-specific
information is made available or used by learnergheey
move around) and immersive activities are openipg u
possibilities for new kinds of learning experiencdhe
ongoing nature of mobile collaboration and lifeldagrning
are creating the potential for the emergence of aiudes
and new outcomes that are only just beginning to be
described or named.

Our review of literature and our investigations of
wireless and mobile learning also suggest to utsttiganew
technologies are particularly suited to certaindkinof
activities or outcomes. As learning design and seutesign
nowadays prioritize learning activities and outcemthis
alternative way of looking at things may be helpful
Wireless and mobile devices appear to be espedalted
to:

* Motivating

» Alerting

* Rapid response

» ‘Drip,drip’ learning - little and often
»  Skill building - little by little

» Self-evaluation and reflection
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e Collaboration on task - spontaneous and ongoing

« M-mentoring & m-moderating - as developments of
e-mentoring and e-moderating

e M-portfolios - electronic portfolios on mobile
devices

e Information gathering on the go

e Learning in context - using contextual data

e Connecting workplace learning with institutional
learning

* Recording experiences using multiple media - video,
audio, text, graphics

e Internet or resource access, almost anywhere and
anytime

« Widening participation

e Improving accessibility

e Personal learning management

«  Strengthening ownership of learning

Three keywords that seem to sum up the main benefit
are: portability, connectivity, convenience. Do gbe
possibilities and benefits imply wider changes in
pedagogical practices? We are still at a stage eviaay
changes in pedagogical practice are quite localifedhe
next section some observed impacts on teachingiten
and assessment are reviewed.

I1l.  MOBILE LEARNING TECHNOLOGIES

Peters (2007) asked is the promise of mobile
technologies as a trigger to generate learninguast
realistic? And is m-Learning any more likely to riease
interest in learning than any other form of delw®Articles
about the link between mobile technologies andniear
organizations appear to fall into three categories:

1. A database focus that

knowledge

2. A human systems focus that allows synchronous
communication and information sharing at the
worksite.

captures organizational

3. A learning development focus that suggests that
learning about new technologies generates a more
general drive for learning

The database focus has, to a large degree, bedwme t
accepted wisdom in organizations that use strudture
processes to collect, codify, and manage knowlekligdile
technologies have the potential to collect a greatege and
percentage of data, through recording of activity tbhe
device (and subsequent analysis of the patterasadss to
specific information or information sources) antbtigh the

reduction of paper-based records as electronicessst
replace paper in the field.

Peters thinks that the capacity of mobile technpltm
deliver synchronous communication and knowledgeisha
can provide benefits to human (or soft) systemgldhce of
these benefits has been reported by Ragus (2004wm),
found that m-Learning encouraged simultaneous pefso
development, such as networking and socializatoside
of normal working groups — an unexpected, and wesit
result of the m-Learning trials(peters,2007).

The ‘learning tools leads to learning culture’ ceptis
more tenuous and has received limited attentiothénm-
Learning literature. However, the industry part&ips in
Ragus’ (2004b) New Practices Project found that m-
Learning had generated new ideas for the incorjporaif
technology in the workplace, which indicates arhasiasm
for further learning introduced through the m-Leagn
experience.

Brodsky (2003) looks at drivers in learning orgarians
and concludes that the trend toward customer seliee
(such as automated options for telephone enquindes,
online payment or registration of service needd) mesult
in changes to the nature of customer service trgini
Brodsky suggests that the automation of routinestrations
means that the role of customer service or salaff st
changes, there is greater need to manage complex
transactions, with a higher level of knowledge and
interaction skills and that, as a result, trainfaghnologies
will become so intuitive that the technology wilb tonger
be the focus, instead the focus will be on how the
application serves the needs of the business §&@07).

IV. M-L EARNING METHODS

The size, shape, weight and portability of mob#eides
make them particularly effective for users withatdities.
The organizer functions usually included in moldkvices
are extremely useful for learners with learnindiciifities to
help them organize their lives and achieve some
independence. PDAs often also incorporate dictieraand
thesauruses, which provide handy reference tools fo
learners with dyslexia or other learning difficalti Tablet
PCs include text-to-speech and voice recognition as
standard tools, which are valuable for users wisaldlities
or learning difficulties. The devices can also ftaahed to
wheelchairs with the use of small brackets.

However, many of the other features are not so user
friendly. For instance, the small buttons can écdilt for
people with little manual dexterity to manipulatde stylus
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pens are often narrow and small, and require ateus® to
work correctly. You can purchase attachable keydeodor
PDAs, but these are also quite small, and optionswitch
or mouse access are limited. They can be also kitlea
flimsy. The small screen sizes of PDAs and molalesnot
ideal, as the display tends to be cramped, whicimieelpful
for people with dyslexia and other learning diffices. The
restricted functionality of the operating systemsedi by
PDAs also adds to the problems, as users with idigesb
need to be able to customize color, text size aot f
(Excellence gateway).

The reasons underpinning the use of mobile teclgyolo
in education have been explored by Kukulska-Hulme
(2005a), who identified the three main motivatiassbeing:
improving access, exploring the potential for chesgn
teaching and learning, and alignment with wider
institutional or business aims. Where the emphasien
changing teaching and learning, practitioners
researchers are interested in collaborative legrstudents’
appreciation of their own learning process, coulstion of
learning, and ways of helping learners to see gestib
differently than they would have done without thee wof
mobile devices. Just-in-time learning and suppast f
managing learning are also key interests. Theagvereness
that the new technologies may have a role in reduci
cultural and communication barriers, and that trerg
altering attitudes and patterns of study (Hulme7300

and

Hulme noted that the diversity of reasons for use o
mobile technologies in education makes it difficoltmake
any generalizations about requirements. Neverthetbere
are attempts to characterize these requiremermisiding in
relation to interface design and usability. Niel$¢2801) has
remarked that although general usability standaplsly
equally to e-learning, there are additional consitiens, for
example the need to keep content fresh in learmeirgls so
that they do not forget things whilst trying to anumodate
new concepts. User-centered system design andatiealu
have traditionally been driven by the concept ¢hak.' To
a certain extent, it is possible to list the kirmfsasks that
learners engage in. For example Rekkedal (2002) has
suggested that mobile learners in distance educated to
be able to perform tasks such as studying the eours
materials, making notes, writing assignments, a&togsa
forum, sending and receiving e-mail, and commuirigat
with a tutor. The process of learning, howevenasalways
easily broken down into tasks, and something Bkadying
course materials' is no more than a label thatealscgreat
complexity in how the materials might be studiega®and
Finn (2005) have commented on the difficulty of ktas

analysis in relation to mobile learning 'in theldiein the
course of their attempts to define the generic irequents
of users who typically operate out in the field g(g.
geologists, archaeologists, journalists, technii@olice). It
is also very challenging to design and evaluatdstdloat
support learners’ development and interactions witers
over time(Hulme,2007).

Conventional approaches to usability tend to betdith
to metrics relating to time taken to complete &tasfort,
throughput, flexibility and the user’s attitude.v@yen and
Nokelainen (2005) have attempted to go beyond liyis
combining technical usability criteria (such asemsibility,
consistency, reliability) with pedagogical usalilit
components such as learner control, learner agtivit
motivation and feedback. Kukulska-Hulme and Shield
(2004; Shield and Kukulska-Hulme, 2006) have algmad
that usability needs to be understood differenthew it is
being evaluated in the context of teaching andiegr and
that the concept of pedagogical usability can Hpfhkas a
means of focusing on the close relationship between
usability and pedagogical design. Exploring thisiaapt
raises the question of whether there are aspects of
pedagogical usability that are discipline-speciftbjs is
examined by Kukulska-Hulme and Shield (2004) imtieh
to the discipline of language learning. In websitbat
support language learning, usability might depermd o
whether the site uses the first or target languagd,on its
ability to support multimodal and intercultural
communication. The ways in which language experts
conceptualize user interfaces may also be spetifithe
culture and sub-cultures of their discipline. Thespects
can be hard to quantify and measure, but it do¢smean
that they are less important (Hulme,2007).

Hulme (2007) argued that Discipline-specific
perspectives can be identified in a number of neobil
learning projects. For example, in the accountimgjget
reported by Roberts, Beke, Janzen, et al. (20@83¢e8 size
on the personal digital assistant (PDA) was foumde an
important issue because of the particular needghef
discipline, namely data entry and spreadsheet rexpaints.
Polishook’s (2005) research into the possibilif@sstudent
music composition on PDAs showed that for some
individuals, the small, poorly lit low-resolutiocreens, tiny
dialogue boxes, and the need to connect extra yétesd in
the way of productive use for music
composition(Hulme,2007).

Educational activity can sometimes be better urideds
by system designers when it is seen as an exarhpléioh
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context' involving different people, the spacesytheeet in
and the physical artefacts they use (Dix et al.p420
Collaboration and co-construction of knowledge are
nowadays seen as being the defining characteristfcs
learning, in contrast to cognitive models that prasly
concentrated more on the individual learner withowich
consideration of their social and physical envirenm In
relation to mobile learning, Luckin, du Boulay, $imet al.
(2005) have defined a learning context as an 'ggolnf
resources' and have shown how technology can link
different resource elements within and across legrn
contexts (HIme,2007).

V. CONCLUSION

To further explore opportunities that mobile leami
affords, we have to build upon previous generatiofis
technological innovations, in order to benefit frotine
lessons learnt in distance education. The termadigm
shift' in education refers to the changes in teaghand
learning as a consequence of the tremendous impfact
technological advances (Peters, 2004): "A paradibift in
education might mean that in education certain nsode
patterns no longer exist, because new models attdripa
which differ from the old ones in a marked way have
substituted them. This means that, very often, vee reot
dealing with a transitory process in the field ofueation
under investigation but with a sudden, if not wéih abrupt
change" (p. 25)(Rhchter, Brown and Delport).
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