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ABSTRACT

In many countries mobile phones are being bannech fr
schools amidst growing concerns regarding theippnapriate
use during school hours. However, the mobile phisrtee de-
facto most important networked knowledge exchaeghrtology
used in Africa and the most powerful universallgessible
computing device in the hands of Africans. Howwae change
the perception of the mobile phone as a disruptifleence in
schools to one where it can be used to pragmatisafpport the
learning process? MobilED (Mobile EDucation) is3ayear
international collaborative project aimed at cregitmeaningful
learning environments using mobile phone techne®gand
services. The MobilED project was initiated in 8oAfrica and
the first two pilots consisted of exploratory res#ainto the use
of mobile phones in an advantaged private schodliara poor
government school in Tshwane, South Africa. Thepgy
examines the viability of the mobile phone as aregy tool in
schools in Africa by using the MobilED project asase study.
It discusses the current anti-mobile phone sitmaiio many
schools in South Africa and suggests possible egjies to
harness the potential of the mobile phone in prativays as a
pedagogically-appropriate learning tool in schaoléfrica.
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1. INTRODUCTION

The United Nations Secretary General, Kofi Annam\dorld
Telecommunications Day, May 17, 2004, told the dofToday,
many people could not imagine daily life withoutetluse of
increasingly sophisticated information and commatian
technologies (ICTs), from television and radio tee tmobile
telephone and the Internet. Yet for millions of pkeoin the
world's poorest countries, there remains a digitide
excluding them from the benefits of ICTs” (Unitedathdns,
2004).

Although South Africa is a country where there poekets of
first world environments, it is still largely a dseping country
with the typical problems and issues experiencedsirth
contexts. It is an environment where affordabilagcessibility,
limited electricity supply and lack of infrastructuhas led to a
general lack of ICT-literacy amongst the majority people.
According to the School Register of Needs (Depantmef
Education, 2000) survey, of 27 148 schools, onlyp&&ent had
electricity, 55 percent had telephones, 30 peroadtcomputers,
and 16 percent had access to the Internet.
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However, the advent of the mobile phone is set dgeha
major role as a catalyst for the information soci well as the
narrowing of the digital divide in South Africa arlde rest of
Africa. According to the International Telecommtations
Union, Africa’s mobile cellular growth rate has hehe highest
of any region over the past 5 years, averagingedo0% year
on year. The total number of mobile phone subsrsibentinent-
wide at end 2004 was 76 million (ITU Report, 2006T.he
economic and social benefits of mobile phones wideat at all
levels of society and the penetration rate of neolphones is
significant, especially given the fact that accisssften shared
(Vodafone Policy series, 2005).

Even with all the positive aspects of the rapidgitim of the
mobile phone in developing countries, many of thegative
issues are receiving a lot of popular media coweriagSouth
Africa. Many schools in South Africa are eithenbang mobile
phones from school premises, or locking them awaying
school hours. A popular instant messaging sernkoewn as
“MXit” which enables text chatting via mobile phanhat a
fraction of the cost of normal SMS messages, Hamntthe youth
of the country by storm, with more than 3 millioseus, of which
45% are in the 14 — 18 year-old age-group (NewZD97).
Media reports state that this has led to inattenticclass and the
exposure of teens to sexual predators. In adyitmobile
phones are also being used to videotape violehtsigetween
children in schools and there are reports of childdistributing
pornography via their phones (Mail & Guardian Oa|ir2006).
This is reminiscent of the early days of the in&trim the 1990’s
and many of the debates currently happening in [Sdditica
about the mobile phone are similar to the debdtashappened
and are still happening in the developed world. e Tésues
exposed by MXit are identical to those of the papuocial
networking platform, MySpace — the main differeroeeng that
mobile phones are the device of choice in the thiodld versus
the ubiquitous networked computer in the first worl

Despite the controversy about the use of mobilenphdoy
children, the reality is that modern mobile phores very
powerful computing devices, with built-in advanceditimedia
facilities. In addition, if we have a closer look the whole
mobile phone infrastructure we will realize that @hctual device
can be seen as a terminal for using several comgpute a
network. When making a simple call or sending a Sit3sage
we use (1) the “computer” of the mobile phone, &&yver
computers of the operators and (3) the “computer”the
receiver's mobile phone. When mobile phones aregiezd as
terminals for using computers we open up a newpgets/e for
design and development of practices on how mobilenps
could be used in different human operations andces®es,
including formal learning. Additional important msiderations
for using mobile phones as potential learning toiislude
features such as limited or no dependence on pemhan
electricity supply, easy maintenance, easy to wskoaand text
interfaces, affordability and accessibility (Maste2005; Mutula,
2002; Stone, Lynch, & Poole, 2003).MobilED (Mobile



EDucation) is a 3-year international collaboratigeoject
which attempts to link these features to the waypiteophones
are used in informal learning contexts and buildshe advances
made in the psychology of learning, which emphasdize
collective nature of human intellectual achieversartd the use
of the mother tongue in the learning process (Roickinonen,
2006).

The MobIlED project was initiated in South Africachthe
first two pilots consisted of exploratory reseancto the use of
mobile phones in an advantaged private school and poor
government school in Tshwane, South Africa. THetpiwere
undertaken in an increasingly hostile environmeotvards
mobile phones in schools.

The outputs for Year 1 (2006) were a set of learsicenarios
that have been successfully tested in schools apdottype
MobilED technology platform to support these scargar Year
2 (2007) is looking at how to build on the earlgsesses, whilst
expanding the platform and technologies. A bigufodor the
project is the challenge of making such an intetioen
sustainable in schools in South Africa (and Afriead moving
from a piloting to a mainstreaming approach.

2. RESEARCH FRAMEWORK

The approach of MobilED is to integrate researcbebdadeas
of using mobile technologies in teaching/learninghwactive
scenarios of real learning programs. The projectuites the
design, development and piloting of prototype agglons
where multimedia and language technologies (voitext,
images) will be used via the mobile phone as tootke learning
process.

The partnership consists of a collaboration betwéea

The strength of the multi-disciplinary nature oé thartnership
as well as deep roots in cognitive, learning ansigihesciences
lends a multi-pronged perspective to this initiativin order to
ensure cohesion and understanding between the retiffe
disciplines (which includes educators, educatiomsearchers,
educational psychologists, designers, software neegs and
electronic engineers) a research framework waslojesé and is
shown in Figure 1.

Each intervention needs to grounded in the localteod.
Central to the intervention is the design processch is fed by
both the appropriate pedagogical models and thengiat of the
technology itself. Since South Africa is a devéhgpcountry,
any intervention needs to take cognizance of theeldpmental
and societal outcomes. (Ford & Leinonen, 2006). ¥/e
employing theOutcome Mapping methodolodgs designed by
IDRC in consultation with Dr Barry Kibel of the Rfc Institute
for Research and Evaluation as an adaptation ofCieome
Engineering approach).

The research followed a mixed methods approachingalse of
both quantitative and qualitative methods in cditet and
dissemination of the generated data.

3. MoBiL ED APPROACH

The approach taken in the school pilots was todbait the
way mobile phones are used in informal learningtexts, by
applying some of the techniques to a formal sclkeoeironment.
In our everyday use of mobile phones, we call @mlieegues and
friends to seek information and reciprocally heyert in their
knowledge acquisition and problem-solving situasion
Simultaneously, we build up our social networks atréngthen
the links that are considered very important in eradheories of
learning (e.g. Senge 1990). In African traditiomallture
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Figurel: MobilED research framework

person because of other people’. In other wordsy ‘gre who
you are because of others’. Expressed variousl\Baso' in
Sotho and Tswana afdmbabtu’ in the Nguni languages, this
concept is about a strong sense of community wheople co-
exist in a mutual supportive life-style. This apgech of using
community-based knowledge systems is particulapglieable
in the African context.

MobilED thus seeks to create technology that suppor
existing social infrastructures and increases tbéemial of
current practices with mobile phones by introducingw
opportunities for knowledge sharing, community-ting and
shared creation of knowledge in the authentic cdriestudying
and learning. With this technology the participamgy be
encouraged to increase the value of their curreatctiges
through knowledge sharing and collaboration actmasdaries
of time and place. Freedom from the constraintgiroé and
place enable the timely use of technology wherév@wledge
acquisition and problem-solving are situational aushtextual
(Ford & Leinonen, 2006).

As South Africa is a developing country, the fociss
particularly on those schools that have limitedeascto learning
support and reference material (either using thermet or via
traditional paper-based libraries)and teaching resources
(teachers and text books). Although the projectaslimited to
these environments, this objective will always gmaority (van
den Bergh & Aucamp, 2007).

From a technology perspective, all tools and ptaifo
developed will be made available as Open Sourcew&re#



(OSS), in support of the collaborative, knowledbearig

philosophy of the project. Probably the most int@or benefit
of Open Source Software is that it stimulates tell IT sector
in a country, which is crucial in developing couesrto ensure
full participation in the information society. Fromhe social
angle, OSS is highly beneficial because it alloafiware to be
customised to local conditions by the communitiesmiselves
(Go OpenSource, 2006).

4. THE PLATFORM

It was decided to start with technology that isadity
available in the poorest communities of South Adriélthough
there is a very high level of mobile phone peng&main South
Africa, the phones only have very basic functiaga]RNCOS,
2006). This influenced the decision to base th&t fhase of the
project only on voice and text (SMS) capabilitiel noobile
phones.

The first learning scenario developed consisted pfototype
mobile audio-wikipedia. The MobilED audio-wikipedigilises
the basic texting capabilities of mobile phones andbles the
user to send a text message (SMS) with a search ter
Wikipedia. The server responds to the user-igtiajuery with a
return call where the article is read using a spesmthesizer.
The user can navigate through the article usingtione keypad
and may also add information by dictating contemérothe
phone. The voice file is then appended to the lartfor other
users to access. This gives a user in Africa withecess to a
traditional computer connected to the internetdpportunity to
use a very basic mobile phone to both access antilmate
information to the body of knowledge, thus becomadully-
fledged member of the information society.

Based on the scenarios developed, the technologgiafement
team built version 1 of the MobilEd platform. MéEd employs
three main technology platforms to achieve its g@alcamp,
2006):

¢ An SMS communication interface/gateway, such as
Kannel gttp://www.kannel.oryor Alamin
(http://www.alamin.ord/to send and receive SMS's,

e the Asterisk Open Source PBX
(http://www.asterisk.org/for audio telephony
communications, and

e aMediaWiki http://www.mediawiki.orgy server with
suitable content, such as en.wikipedia.org

A typical high-level use case of the system is jated in Figure
2, below.
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5. THE PILOTS

In the pilots the topic of investigation was HIVDS.
Various social aspects around AIDS were exploredl an
investigated by the learners in an effort to expland add to
our rich “African Philosophical Thinking” and to gmote
sensitivity across a range of social contexts,uce# and races
(Batchelor, 2007). The lessons were designed tpave of a
two-week learning event and were classroom-based.double
and a single lesson were used for the interventighich
involved 4 hours of contact time. Learning wasugreentred
and inquiry-based using the Jigsaw cooperative niegr
technique (Aronson et.al, 1978). The aim was f@hegroup of
learners to create an “audiocast” containing infation about
HIV/AIDS from their own perspective to their peers.

As part of the pilots, a MobilED “kit” was conceplised. It
consisted of a box containing:

e one mobile phone

* a set of speakers to amplify the audio receivedtivia

phone

e optional earphones

e electrical sockets for charging the phone

* instructions on how to use the MobilED service

All objects were colour-coded with stickers, andagld into a
corresponding container to make distribution ancticd easier.
The reason behind the compilation of the kit waat tim an
under-resourced environment, in a class of 30+n&ar the kit
could be used with ease during collaborative |egmévents
with easy assembly, charging and storage in a lgpckacility
for safekeeping (Batchelor, 2007).

5.1 Pilot 1

It was decided to run the first pilot in a privahool, where
learners are from an affluent community and arely ful
technology-literate, since there was a need to test first
version of the platform. The results would thefiuence the
design of a further, more advanced version of ta€grm (and
learning design) which would be piloted in a poor,
disadvantaged school.

The learners were very enthusiastic and suppouivéhe
concept throughout the pilot period. Research tipres were
grouped together in themes and included thoseerkla the
group interaction, access of information, textpeech voice,
reaction of the service, service settings and aadiings.

Some of the results of the pilot are listed beldvorfl &
Botha, 2007).

e It was not necessary to “teach” the learners housma
phone — it was an everyday skill that they hadaalye
mastered. Although these learners did not likeféioe
that the phones were shared in the group, the fise o
shared phones with speakers supported collaboration
towards the shared task and video data shows #eat p
learning and support took place.

e The boys tended to “dominate” the technology usage.

e Learners were uncertain about the synthesized voice
Feedback was that the voice was very difficult to
understand and that the speakers didn’t work vetj, w

e The learners were enthusiastic about the (lega)ais
mobile phones in the classroom and enjoyed the
audiocasting experience.



¢« An unexpected consequence of the first pilot wa th
because of the positive experience from all invd)\tee
school requested another pilot. Although this was
planned as part of the original intervention, aditoinal
pilot (Pilot 1A) was run. In this pilot learnerent on a
trip to a theme park as part of a science lesson on
energy. All interactions between the teachers and
learners were via SMS. Some content was “seeded” o
a wiki and the MobilED platform was expanded to
include information retrieval via SMS as well. The

learners used their own mobile phones and there was

spontaneous sharing of mobile phone capabilitiesh(s
as photos, audio and video).

5.2 Pilot 2

Pilot 2 was run at a local government school. THaeners

FM radio capabilities, and before long they hacetim

to the local radio station. They also discoverkd t
games on the phones.

Since many mobile phones are shared in their @jltur
they did not have a problem with sharing the mobile
phone during the lesson and enjoyed the collah@rati
aspects of the tasks.

It was interesting to note that the boys did nandate
the technology as in the previous pilot — there a@sal
use by both sexes.

They were also less critical of the artificial v@iwhich
had been improved in the interim).

They said in interviews that they preferred usimglish

as their language of choice for learning. They see
English as the “academic” language and the gatdway
opportunities later in life. It was interestingniote that
interactions between participants were in their dom

were from very poor backgrounds and most traveli@og

distances from outlying rural areas on a daily b#siget school.
Most learners did not own their own mobile phoned anany
had never used a mobile phone. Although the sadttiddhave a
computer lab, the computers had been stolen andetiteers
were not at all ICT-literate. The learners do speak English
as a home language, but are educated in English@ade 6.

The learners were given a longer period of timtatoiliarize
themselves with the mobile phones and they wer gileen a
printout of a typical Wikipedia article. Sincerydew articles
exist on Wikipedia in their home languages (Sep8eéiswana,
isiZulu), the lesson was given in English.

The experience for the learners during this pil@svonce
more very positive.

languages, but most produced audiocasts in English.
They were excited that their contributions could

potentially reach a huge audience worldwide. Iswa
obvious, though, that using English as the languzfge

instruction was a major problem for some of the
learners, as evidenced by the written responsesrt@

of our questionnaires, which were in poor and bmoke
English.

6. FROM PILOT TO IMPLEMENTATION

Although it is still early in the piloting phasen® of the
deliverables of the project is to develop potentiastainability
and business models for full implementation of MBDI in
schools in South Africa. The need to support legrrwith

In scripting and practising ithe appropriate ICTs in Africa is urgent — in our emviment we

audiocastings, a lot of indigenous song was used t@annot afford to only undertake academic researt#arning

contextualize their script. Their castings congdina lot of
excitement, and some were very emotional in theordings.
The heightened emotions can be relayed to the tapic
HIV/AIDS and their own personal experience of thisease
(Batchelor, 2006).

Some results were as follows (Ford & Botha 2007):

e The teachers and learners wholeheartedly supptreed

from such pilots needs to be applied into real orl
environments. Over the next year, specific focilshe placed
on a model for the “massification” of this techngjo This
model has to take cognizance of the current anbileghone
situation in schools. Some of the questions reggrdhobile
phones as learning tools are addressed below.

Is the mobile phone a viable learning tool? Ighé screen too
small to be useful?

concept. Learners were motivated and energized and The pilots clearly showed that mobile phones cdddused
clearly enjoyed the learning process. Whereashé t constructively during the teaching and learningcpss in a
private school, teachers were conscious of thetivega formal school environment. The barrier of entryswary low -
aspects of mobile phones in schools and were a&itio the |earners themselves were very open to usingetiemology
in their approach, in the government school teaherand the teachers could focus on facilitating theering process,
wholeheartedly supported the MobilED concept. Thisrather than having to grapple with new, unfamiteshnologies

can be attributed to the fact that most learnershan

private school already had access to mobile phands
that there had already been some misuse of theseeph
in the school environment.
teachers had not yet experienced problems sincesste

In the government sthoo

(as is the case with traditional computers). Thath learners
and teachers felt empowered and confident in usiegphones
as learning tools.

The pilots showed that there is a need to change th

majority of learners did not have personal mobile perceptions of using mobile phones in schools.yEfmuld not
phones. be seen asnly mini-computers, and used in a similar fashion as
The teachers needed a lot of support to develop thg traditional computer. The focus should be onsthength of

lesson plans, and depended a lot on the work dotiei
previous pilot.
« Many of the learners spontaneously used the tofshtb

the device as a communication medium (whether usixt
based or voice-based capabilities) to support iegnparadigms
such as social constructivism and problem- and irgehased

out information about other topics that they werelearning. Our results did show that there is adneeprovide

currently studying. This was evidenced by the selvyg
data recorded.

e Although the learners were not ICT-literate andyfew
had access to mobile phones, they took a very sihuat
to familiarize themselves with the technology.

some support to teachers with regard to employirabil®
phones in learning situations. One of the methindghich this
could be done is to extend the MobilED kit to irddu
pedagogical guidebooks with descriptions of leagnavents,

For some reusable physical "learning objects" (e.girated paper

example, they discovered that the mobile phones hadheets) that will help teachers and learners imgtgnmobile



learning events, and a DVD with video footage ofreple

projects. The MobilED kit could be part of the solis

facilities, just like blackboards, overhead projest computers,
etc. When a teacher wants to implement a mobilenileg

project it will be easy to take the MobilED kit tee classroom
and when the project is over to return it to a se@nvironment
(such as the teacher’s room or school library).

Since a mobile phone is a portable device and eanded
anywhere, anytime — the teacher does not needk® har
learners to the technology (as per the computeriadel), but
is able to take the technology to the learner alsb opens up
the possibility of using the technology on fielgptr and out of
typical classroom environments. In the developeatidva
“socially and educationally responsible definitigof mobile
learning) must view the learner as the one beingile@nd not
his/her devices” (Laouris & Eteokleous, 2005). sThs a
distinct advantage of employing mobile learning the
developing world - however, issues such as acdégsiand
affordability are still the main drivers. If we septe “mobile
learning” into “mobile” and “learning”, the “leam@” aspect is
the most important concept in the developing world.

What about cost implications?

Since the mobile phones used in the first pilotsewsasic
models and only needed to support the ability tdsen SMS,
the cost factor for the handset was small. Howeher network
costs (sending an SMS and providing the contentavghone
call) could become prohibitive if the service waveébe provided
widely in South Africa and Africa. It seems obviothat some
kind of support would be needed from the mobilewoek
operators in the various countries where MobilEDuldobe
implemented. One possibility is to give schoolgefror
discounted rates for the educational use of mophenes.
There is already a special e-rate specified inSbeth African
Schools Act, 1996 (Act No. 84 of 1996). This eera@fives
schools Internet access at a 50 percent discahdre may be a
possibility of including mobile learning in the dafion of the
e-rate.

Other technologies which can cut costs include ¥dwer-
IP solutions and other GPRS-supported serviced) siscthe
instant messaging service, MXit. In South Afrite tcost of
mobile data services is much cheaper than voicktS-Sand
MMS-related services and the situation is similar ather
African countries.

All these options will be investigated in detailepthe next 2
years.

How do we reverse the current negative public awinbn
mobile phones in schools?

There is no question that currently there is afdunder the
table” use of mobile phones in classrooms and they are
distracting influences. This came out very strgrigl many of
the interviews held while we were collecting data MobilED.
However, our approach is to educate teachers, dearand
parents with examples of the positive use of moplilenes in a
learning environment. We have therefore embarked series
of interviews with the media where we are descghime pilots
and are giving examples of how mobile phones cbeldsed in
pragmatic, positive and meaningful ways to suppdttcation.

One of the first mobile learning projects, M-leai(funded
by the European Commission, the project partnedstha UK
Learning and Skills Council), which started in 20®das
instrumental in exploring the concept of mobile rigéag.

Before that time they found that few people coudreenvisage
the potential of mobile devices for learning (Ateyv2005). In

M-learning they did experience excessive use oficasvfor

non-project activities and when this occurred tteyporarily

blocked phones and issued warnings that resultéchpnoved

behaviour. In the MobilED project there were nmikar cases
(other than the phones being used to access o#laenimg

material). Learners were each given a fixed amaodfi@tirtime

and they were expected to complete the assignmigminvthat

restriction.

M-learning also only had one reported case of inapate
use of a device to access a pornographic websitéhah stage
the access to these sites, but recently the toetessary to
restrict website access have become availablewalte2005).
It is therefore possible to control such a mobigarhing
environment, if a school finds this necessary.

We have also found that the schools themselvetharbest
champions for mobile learning. Cornwall Hill Calks the
private school in which MobilED’s Pilot 1 was untiéen, has
embraced the idea and is involved with various hairt own
mobile learning pilots.

What about health and safety issues for childrengusnobile
phones?

There are concerns with regard to the safety ofdam
carrying mobile phones. One potential solution ldobe to
store the phones at schools in a secure facilityis would not
be the ideal situation, since it would hinder tise of the phone
in out-of-school learning environments (such aqgisi as a
tool to support homework).

The health issues regarding mobile phones arestilsquite
controversial. M-learning (Attewell, 2005) repottst the UK
National Radiation Protection Board’s (NRPB) indegent
Advisory Group on Non-lonising Radiation (AGNIR)axrined
recent experimental and epidemiological evidenceafiverse
health effects caused by exposure to radiofrequefiRly)
transmissions, including those associated with fedblephone
handsets and base stations. AGNIR has concludedhtbee is
no biological evidence for mutation or tumour cdissaby RF
exposure, and epidemiological studies overall db support
causal associations between exposures to RF andsthef
cancer, in particular from mobile phone use. AGNtRnd a
number of studies that suggested possible effentsbr@in
function at RF exposure levels comparable with ¢hérem
mobile phone handset use. However, AGNIR regardez
overall evidence as inconclusive (Attewell, 2005).

—

How could a school institutionalize mobile phonsslearning
tools?

After the pilots, Cornwall Hill decided to champitime use of
mobile phones in their school and started devetppirstrategy
for institutionalizing the phones. Additional worleeds to be
done, but some of the results are discussed below.

Because mobile phone use is difficult to monitor an
classroom setting, the appropriate use of thesriments can be
encouraged through values-based principles, insibathnaging
it on a rules-based system. Values must be cledefjned,
understood, communicated and practiced.
responsibility and accountability can be stipulatedd its
acceptance is to be encouraged amongst all stalessolWell-
established communication channels can also enswe
informed participant behaviour.

Individual



Developing a clear strategy for the formal use loése
instruments to facilitate learning is paramounttte success of [3]
adoption. This strategy can be divided into thoifferent
phases. The first phase focuses on creating awssearaongst

Aucamp, F. (2006). MobilED Platform Documentation:
Meraka Institute, CSIR, South Africa.

the various stakeholders in a school setting. Tdas be
achieved by creating an atmosphere of informedosityi by
running pilots and publishing the results in a loaad global
context. The second phase consists of an adjustraedt
developing phase where competencies are identfiedpolicies
drafted. It is crucial at this stage to offer sogigo those who

want to come on board to keep the momentum and iggow [5]

interest going. The final phase involves the idgimg of
mentors to coach and form ongoing relationshipsh viitose

already involved in the initiative. Their role ig have a clear

understanding of organizational context and to gideice on
how to move forward.

The crucial factor in determining successful impdeation of
new strategies is to create cause champions ipreess. It is

the role of the champion to demystify the mobilstinments and [7]

to create an environment in which it can be vievesd just
another tool in the toolbox of the educator to hélpm in their
efforts to facilitate lifelong learning.

7. CONCLUSION

It is our contention that the mobile phone couldtie de-
facto ICT learning tool in Africa. Although theteave been
negative experiences with regard to mobile phonemgb
misused in schools, we believe the vast potentiamobile
phones integrated into the learning process oubegetbis, as
demonstrated by the first two pilots of MobilED.atRer than
banning the device in schools (and sending it “vgbeind”),
we suggest that schools embrace the technologis altway of
reaching today’s generation in a medium in whichytlieel
comfortable. Schools and parents need to be awhrhe
pitfalls of the digital world and the onus is oreth to support
and prepare learners to be digital citizens. $kg(2005) puts
the issue quite succinctly:

“Educators have slid into the 21st century — andoithe
digital age — still doing a great many things the way. It's
time for education leaders to raise their heads\abthe daily

grind and observe the new landscape that's emerging

Recognizing and analyzing its characteristics Wwidllp define
the education leadership with which we should bevjoling our
students, both now and in the coming decades. Times
changed. So, too, have the students, the toolsftencequisite
skills and knowledge. Let's take a look at sontb@features of
our 21st century landscape that will be of utmagbartance to
those entrusted with the stewardship of our chilthe2lst
century education.”
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