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Abstract: MobilED is an Open source project that aims to tgveedagogically-
appropriate Mobile technology services to enhaoncsél and informal learning and
teaching environments. A first phase of the plaitf@nd services were developed
and piloted at two schools in South Africa usindyovoice and SMS technology.
Learners and teachers from both schools gave ewtefisedback in the form of
guestionnaires and interviews. This feedback waduated and some of it was
interpreted as new technology requirements forréuplatform development. Other
feedback raised new issues that should be invéstigae. “What is the influence of
mobile voice channels on synthesised voice?”. A feactical observations were
also made and noted as future recommendations ddeadimg with similar projects.
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1. Introduction

This paper gives a high level overview of the textbgy used and the results of two pilots
of the MobilED project that were hosted at two eliéint schools, one private school and
one public school. MobiIlED is an international @®é and innovation collaboration
partnership to design, develop, pioneer and ewalpetdagogically-appropriate mobile
technologies and service for learning and teactengironments. It is supported by
evidence-based research outputs to develop sustain@odels, processes and practices.
The aim is to enable pervasive and equitable acoedsrmal and informal learning
contexts.

The project was conceptualised in 2005 and dewstop officially started in early
2006. This is a three year project and the firdrywas funded by the South African
government’s Department of Science and Technol@pntribution in terms of mobile
phones was received from Nokia, Finland. Merakaimary project partner, the Media Lab
at the University of Art and Design in Helsinki ¢obuted their user design skills to the
project, funding their own activities [1] [8]. TheeMasters students from the University of
Pretoria in South Africa, participated in the pmjas part of the research for their Masters’
dissertations.

The focus of this paper is the feedback receivammfrparticipants on their
experience of the service during the pilots and hbat feedback were and will be
incorporated in future service and platform deveiept of the MobilED project. It touches
on usability and practical issues that should besicered when introducing or developing
mobile technology services for school environmewtsshort overview is given of the
technology components that were used. This museba purely as background and is not



the emphasis. The project has just completed rigs fiear and the cost associated with
widely deploying such a service is not yet establt It is also premature to claim what the
economic or societal significance would be, althoagother paper on the MobilED project
discusses these issues partially [2].

The main objective of the MobilED project is tohamce the learning and teaching
environments in schools using mobile technology Sasith Africa is a developing country,
the focus is particularly on those schools thaehawited access to information (no library
or computers with Internet connectivity) and teaghiesources (teachers and text books).
Although the project would not be limited to thesevironments, this objective would
always enjoy priority.

It was therefore decided to start with technoldpgt is readily available in the
disadvantaged communities of South Africa. Thera iery high level of mobile phone
penetration in South Africa [3] although the phonesy only have very basic functionality.
This influenced the decision to base the first phasthe project only on voice and text
(SMS) capabilities of mobile phones.

2. Objectives

In order to make an educational mobile applicaaonilable to the majority of the South

African people, it was important to start with veagsic mobile applications such as voice

and SMS.
The objectives of the MobilED project were to

1. Develop an open Source solution

2. Enable communities with little or no conventionatess to the Internet to interact with
and gain knowledge from state-of-the-art informatisources such as the online
encyclopaedia; Wikipedia,

3. Allow knowledge/data contribution to the platform the learners/community,

4. Pilot the final solution and establish what wagetifve and what not.
The technical goals of the first version of thetMigD platform were:

1. Supporting very basic mobile phones as accesseaigvic

2. Interfacing with data sources such as the Wikipedia

3. Providing an interactive service, using Text-to-&geengines, IVR applications and
messaging technologies such as SMS,

4. Supporting contribution of data to the informatgwurce by recording and uploading an
audio clip via the mobile phone.

3. Methodology

The project team decided to first develop a basicept of a possible service and created a
video that showed how such a service would typic# used. No formal requirement
specification was created or provided. This vides whowed to the developers and was the
only input that was provided as specification foe fplatform and service development.

The idea with this approach was to allow develsplee freedom to interpret and decide
on the finer details as they see fit. Whateverregetbped would be tested during a pilot and
the feedback that is received from the learnees;hers and project team, would then be
used to influence the specifications of the fugplegform versions.

In order to use this approach, adequate datadée gathered from the users during
each intervention in order to capture the feedbawgk)uate it, and interpret it into future
requirements or adjustments. Questionnaires wareldd out to the learners after each
intervention and interviews were conveyed with tis@chers, some of the learners and the



observers to capture additional information. Thieserviews also assisted to interpret the
answers provided in the questionnaires.

4. Technology/Service Description

The MobilED platform has a modular, plug-in-basedh@ecture. It consists of a central
core, responsible for session management, threadjiodpal configuration and global
process management.

On top of the core are three types of plug-ins:
* Request input plug-ins,
» Data source plug-ins and
* Channel plug-ins.

These are responsible for providing all inputnd autput from the system. All the
components internal to the MobilED platform areeleped in the Python programming
language [4]; this enables the system to be useduiiple operating systems without the
need to recompile.

4.1Request input plug-ins

Request input plug-ins are responsible for trigggtransactions within the MobilED
platform; they form the entry point of any incomiregjuest to the platform.

For the first phase there was only one request iplpg-in. This plug-in provides
connectivity to the Kannel [5] WAP/SMS Gateway, andsed to respond to incoming
SMSs received by the gateway.

4.2 Data Source plug-ins

Data Source plug-ins connect the MobilED platfoapotentially any electronic
information source. They are responsible for trativs) their source of information's
“native” data into a standard access interfacendéfby the Core; this interface is then used
by the Channel plug-ins to present the informatmthe end-user in a channel specific
form.

TheMedia-Wiki[6] data source plug-iis a data source plug-in that allows the
MobilED platform to access information from Wikigadbut it also allows any custom
Media-Wiki installation to be used with the platimrThis makes it fairly easy to set up a
communications platform for a localised community.

The String Message plug-iis a data source plug-in that is intended to leel us
send out short, predefined text messages, andaogsovide any form of multimedia
content, nor does it allow uploading of informatidime MobilED Core uses this plug-in to

send out its “welcome”, “help” and “error” messages
4.3 Channel plug-ins

A channel plug-in provides a transmission chanrhfthe MobilED platform to the user;
it is primarily an output channel, but some chasmehy allow input back to the data source
during transmission as well.

TheAsterisk channel plug-irs the only channel plug-in that was developed for
phase 1 of MobilED. It provides an audio telephorigrface to the MobilED platform by
making use of the Asterisk Open Source PBX [7]sTglug-in functions by placing an
outgoing call to the destination number, and thleding the requested data to the user
using a TTS (text-to-speech) engine inside of aR (Widependent voice response)
program. The user has the ability to control thei@aplayback, by skipping



forward/backward between sections, rewinding/fodirag inside of the current section,
pausing, etc., using the keypad of his/her phone.

5. Developments

The platform as described in section 4 above wasd wduring two pilots that were
conveyed at two schools in the Pretoria area inttSaidrica. The two schools that were
selected for the pilots were Cornwall Hill Colleged Irene Middle School. Cornwall Hill
College is a private school and Irene Middle Schisoh public school that is mainly
comprised of children that represent the previoai$advantaged communities. The first
pilot took place at Cornwall Hill College in Marc2006 over a two week period where
grade 11 learners (approximately 16 years old)igipated in two sessions of two hours
each. The second pilot took place at Irene Middibo8I in July 2006 over a two week
period where grade 9 learners (approximately 14syela) participated in three sessions of
approximately three hours each. The mobile phone® wupplied to the learners during
these sessions and they had to share the phonegysiteam members. At Cornwall Hill
College there were four learners per team and eénelrMiddle School there were six
learners per team.

5.1School selection

The project team wanted to investigate the twoeexés found in South African schools for

several reasons. These reasons as well as thdstmamiovere selected were:

» Two of the external MobilED researchers are teacheCornwall Hill College and the
team wanted to test the technology in an envirorimweere people are already able to
use the basic mobile functionalities. The learmerdd also be closely observed by the
particular two teachers that understands the abgscof MobilED. The idea was to
iron out any practical or purely technical probletmst are not necessarily dependent on
user capabilities.

* Irene Middle School was a natural choice of a sttiwi represents the developing
world as it is Cornwall Hill College’s outreach sai.

* We wanted to see what the influence of the sefgicguage has on learners. In both
schools, the language of instruction is Englishwieleer, there is a much larger
percentage of learners in Cornwall Hill College wias English as a first or second
language, compared to learners in Irene Middle 8ichhere English is often a third
language. Cornwall Hill College also starts withgksh as instruction language from
grade one, compared to grade 4 in Irene Middle &cho

* It was important to establish whether technolotgréicy and frequent exposure to
technology plays a big role on service adoptiorthagarget user group would typically
not be exposed to technology on a frequent basisv@ll Hill College has several
computer labs and the learners use these labslaityabasis. The majority of the grade
10 learners (that participated in the pilots) if ath, have their own personal mobile
phones. Irene Middle School did not have any coergudt the time of the pilot and
very few of these learners have their own mobilengs. In the majority of the cases
where these learners have access to mobile phbbesongs to their parents or is the
“family phone”.

» From a platform progression and future developrpentt of view, it was important to
get a wide range of feedback from learners witfed#int needs, environments and
backgrounds.



5.2 System functionality used during the pilots of ghhs

Stage 1

During the pilots, the learners did a lesson on KIVS and had different sources of
information:

» Pamphlets,

» Books and

» The Audio Wikipedia via MobilED [8].

When using the Audio Wikipedia via MobilED, the lear uses the standard text
messaging capability of the mobile phone (SMSketpuest an article from the MobilED
platform, by entering a key word relating to thpitoof interest, and sending the message
to the phone number assigned to the MobilED platfdrhe service calls the user, and
starts reading the Wikipedia article from the taging interactive voice response (IVR) and
text-to-speech (TTS) technologies. It reads thielarto the user using a synthesised
(computer-generated) voice in combination with fgesrded voice prompts, and accepts
input from the user via DTMF (Dual Tone Multi Freancy)/Touchtone key presses.

Each article is broken up into sections (it usessictions as they appear in the
Wikipedia article). Initially the system greets thser with the message stating the article
name, after which it starts reading the first secof the article. During the reading process,
the following DTMF/Touchtone key commands are alzd# and a print-out of these was
provided to the learners:

5 - Pause; pauses playback - if
any other DTMF key is then
pressed, playback continues
from where it was paused

2 - Listen to the user-added
audio entries of the current
section (if any)

1 - Restarts the article (i.e.
starts reading from the first
section)

3 - Add an audio entry to the
current section (see below, Add
Audio Entry Menu)

4 - Rewind; skips back one
sentence in the same
section

6 - Fast forward; skip ahead
one sentence in the same
section

9 - Next section; skips to the next
section of the article

7 - Previous section; skips to the
previous article section

8 - Restarts the current section (i.e. 0 - Go to the article index menu (see
starts reading the current section below - Article Index Menu)
again)

Figure 1: Navigation instructions

The “article index menu”, enables the user to tigtethe topics of the different subsections
of the article and provides the opportunity to justiaight to that section to listen to that
part of the article. This accessing of informatamthe Wikipedia formed the first part of
each pilot.



Stage 2

After the learners gathered all the necessarynmition, they also had the opportunity to

contribute information to the information sourcec@l Media-Wiki server) by recording

his/her voice over the telephone. By pressing igapriate key on the phone, it causes the

system to enter the “audio-entry menu”; this instisuithe user to begin recording. The entry

had a maximum time limit of 5 minutes; this cancbenged if desired. During such a

recording session, the learner can:

» Listen to the recording that was just performed

* Re-record the recording

» Save the recording and add it to the article

» Cancel the entry; this will delete the recordediaatlp, and return the user to the “end-
of-section menu”.

6. Results

As mentioned in previous sections, learners hadotmplete questionnaires after every
intervention. This section gives a summary of theeats that were questioned during each
pilot. The data displayed in this section does alotays add up to the results of all the
learners, as some of them did not complete allhef questions and therefore slight
variations can be expected between the noted amddtual responses. Percentages are
expressed as a total of the answers received.

6.1Interaction with the service

The learners were asked several questions arousid plersonal interaction with the
service. The final question was whether they beliethey would be able to use the service
by themselves in future. In a question relatinghis issue, learners were asked whether
somebody helped them or not.

Table 1: Service interaction

Cornwall Hill College Irene Middle School

| will beabletouseit in future 93,2% 91,0%
Somebody helped me 86,4% 37,3%
Even with the help of someone else, | will not 6,7% 1,5%

be ableto usethe service by myself in future

It seems that an overwhelming majority of learnardoth schools are confident that
they would be able to use the service in futureeréhare however learners (only a small
percentage (6,7% and 1,5%) that feel that evem sfimebody helped them, they will still
not be able to use the service independently uréut

6.2 System response

The system response were measured in terms ointleethie service takes to call you back
after submitting your key-word for an article angiahfast the system responded when the
navigation options of the menu were used.

Table 2: System response

Cornwall Hill College

Irene Middle School

The service took too long to call me back

40,1%

28,6%

The service did not react prompt enough
during a session

34,1%

15,9%




By looking at the results, the opposite is alse tthat about 60% of Cornwall learners
and 71% of Irene learners were happy with the fin@ok the system to call them back. In
addition about 65% and 84% respectively were satiskith the system response during a
session. Overall it seems like the Irene learneesewmore satisfied with the system
response than the Cornwall learners. During that pil Cornwall, we experienced technical
problems with the system. This might explain thghler dissatisfaction with the system
response reported by Cornwall compared to Irens.dtso interesting to note that the time
for the service to call a student back is perceieelde worse than the service reaction time
during navigation.

6.3Navigation

We wanted to establish how the learners experietieedavigation options while listening
to an article. This is very important, as it forthe main part of the user’s interaction with
the service. The following table is a summary @f fbedback.

Table 3: Navigation

Cornwall Hill College Irene Middle School
| did usethe navigation 86,7% 75%
The navigation was Difficult Easy Difficult Easy
35,9% 64,1% 17,5% 82,5%
The navigation optionswere Right Toolittle | Too many Right | Toolittle | Too many
35,6% 34,4% 40% 62,5% 26,6% 10,9%

The majority of the learners reported to have ukednavigation. It was interesting to
note that almost all the students with the exceptiba few (none at Cornwall and 5 out of
67 at Irene) answered all the questions on thisssedven though they have not used the
navigation, they still had an opinion regardingNit one of those that did not use the
navigation left out any questions regarding thisidcand there was only one learner that
left the navigation part of the questionnaire aunpletely. One would also assume that the
learners that did not use the navigation may hasegived it to be too difficult and
therefore did not even try. Upon closer inspectiodnthe answers, the majority of the
learners that believed the navigation was difficlidt use it.

6.4 The time aspect when listening to the information

Learners were asked whether they had enough tilistea to the article and whether more
time would have made a difference.

Table 4: Response time

Cornwall Hill College Irene Middle School
Therewas enough timetolisten tothe article 33,3% 70,3%
M or e time would have made a difference. 66,7% 83,3%

The Irene learners were much more satisfied wightime they had available to listen to
the article and it is surprising that even so, &imgreater percentage of learners indicated
that more time would have made a difference. Unfately the two schools did not allow
equal amount of time during the class to comple¢eaissignment and the Irene learners had
far more time allocated in the class for this agtiut is therefore difficult to say whether
the actual speed of service interaction and readlirte article is perceived to be the time
issue or whether it is the time allocated to corneplee assignment.

What did come out in some of the remarks of gaitleew questionnaires, were that
students would prefer the article to be read sloavet have more time to make decisions
around navigating to the different sections.



6.5Listening to information versus reading

Learners were asked whether listening to infornmaiiceffective or whether only reading is

effective.

Table 5: Listening versus reading

Cornwall Hill College

Irene Middle School

Listening is effective

11,1

39,1%

ONLY readingiseffective

88,9

60,9%

It is obvious from the results that the majorityl@dirners prefer information in a text
format. Irene learners seems to be more comforthhle Cornwall learners to listen to

information.

6.6 The synthesised voice

As human language technologies (HLT) and in spediixt to speech (TTS) engines is one

of our institute’s research areas, it was importants to gather information around
learners’ perception of the synthesised voice anal\their preferences are.

Table 6: The synthesised voice

Cornwall Hill College

Irene Middle School

| could hear thevoiceclearly 4,4% 9,1%

| feel comfortablelistening to a synthesised voice 24,4% 6,2%

| would use a service with such avoicein future 22,2% 7,8%

| would prefer the servicein another language 31,8% 87,5%

| can under stand the synthesised voice most of the time 20% 20%

| prefer the gender of thevoiceto be Male — 4,4% Male - 3,1%

Female — 40%
Don't care — 55,6%

Female — 78,1%
Don't care — 18,8%

| prefer the voice to sound

Young — 17,8%
Adult — 35,6%
Don't care — 46,7%

Young — 71,9%
Adult — 9,4%
Don't care —18,8%

It is obvious that the learners did not like tlyathesised voice at all and this might also
explain why the majority feels that it is not effiee to listen to information (see previous
section). A lot of the learners complained aboatwblume and clarity.

The voice used for the Cornwall pilot is and Aman English voice and might have
had an influence. The voice used during the Irel® [ a completely synthesised voice
and does not sound human at all.

A substantial amount of learners in Cornwall (34)8ndicated that they would prefer
another language and suggested mainly AfrikaansSapedi that are South African local
languages. The majority of learners at Irene (87,%8dicated that they would prefer
another language and suggested mainly Sepedi aoslaXhat are also South African local
languages. It seems therefore that learners prefezceive information and learn in their
home languages as one would assume the languaggessed are their first language.

6.7 Gender profile

At Cornwall Hill College, the percentage of boysmuared to girls was approximately 8%
less to that of Irene Middle School.

Table 7: Gender profile

Cornwall Hill College Irene Middle School
Total # of learners 45 67
# of Boys 19 42,2% 30 50,8%
# of Girls 26 57,8% 29 49,2%




It is interesting that the observers remarked ltlogts were obviously dominating the
use of the equipment in Cornwall Hill, even thoulgey were the minority. This was
however not the case at Irene Middle School, whiegee was approximately an equal
amount of boys and girls in the classroom and Hsewvers did not note any dominance.

What was however observed at Irene Middle Schoaltat the girls generally shared
the equipment freely and encouraged everyone igrip to participate, even if it meant
that it slowed them down.

In both schools a higher percentage of boys (Coltrdar %, Irene-93,1%) interacted
with the service compared to girls (Cornwall-84,88éne-88,9%). The girls (Cornwall-
44,4%, Irene-50%) also found the navigation moffcdit than the boys (Cornwall-13,3%,
Irene-21,1%). One gets the impression that the @ys more comfortable to use the
technology.

7. Conclusions

Due to the fact that a vast majority of learner3,3% at Cornwall and 91% at Irene) feel
confident that they will be able to use the senirtduture and the majority (64,1% at
Cornwall and 82,5% at Irene) found the navigatiasye one assumes that the technology
tested during this pilot is fairly easy to use. Téarners from Irene had an opportunity to
play with the equipment the day before they paétad in the pilot. This might explain
why they found the navigation that easy compare@donwall. It is recommended that
learners and teachers have adequate time to fansi#athemselves with the equipment,
before it is used for learning.

The system response time is highly dependent omtitele networks and the service
provider has very little control over thdt.is therefore recommended that teachers have
other learning material available when possibleoirder for the learners to continue with
their assignments while waiting for the serviceadl them back.

The fact that a substantial amount of learnerslf@at Cornwall and 15,9% at Irene)
felt that the system responded too slow during getion, should be balanced with other
remarks from learners; “They need to navigate stbvwi&e believe that this is not really a
problem but did make some changes to the MobilE¥@m after these pilots that should
increase the system response during navigation. eMery we againemphasize the
dependence on the mobile network for prompt sysésponse.

Many learners suggested that the navigation mustdme simpler and suggested that there
should be fewer options. One learner even suggesiad voice commands from the user
instead of using the keys on the mobile phétieMeraka we are working on speech
recognition systems and as soon as this is readyeployment, we will consider
incorporating that into the MobilED solutio®ne should involve learners in your service
testing before you pilot the system. This mighisisae defining a more suited navigation
system which might mean fewer options, but be mpoaetical.For future services and
pilots, we will consider involving learners and ¢bdars in the requirements and testing
phases of the project.

Some changes were made to the navigation aftee thwespilots, but have not been
piloted yet. In the new version, the server alswisexn informative SMS containing the
requested article/section title, the index of $ettion/article, and the first few words of the
article (as much as can be fit into a 160 char&@i¢®). The user is now able to specify an
exact subsection of an article as a request, thiexkdwving him/her to only receive the
specific information he/she is interested in. Femhore, the server keeps a user's usage
history, and is therefore capable of receiving estgirelative to the previous request by the
user, e.g. if the user requests a subsection afation he/she previously visited. This is
done by merely sending a request that starts witiveard slash (/' character). At any



point, the user can SMS the word “help?” (with dissmark) to the system, in which case
the server will respond by sending an SMS outlinlmgyusage principles.

An example of this new functionality would be:
1. The user sends an SMS containing the word DOGotoilEd
2. MobilEd downloads the Wikipedia article named{]), and parses it.
3. MobilEd sends an SMS containing the requestiédlatitle, first few words of the
article's first section, and an abridged indexheftop level sections available in the article
(see figure 2).
4. MobilEd calls the user, and starts reading ttiela from the top, using interactive voice
response (IVR) and text-to-speech (TTS) technotogie “index menu” option available
to the user (as in the previous version of Mobil&ayv corresponds to the index that was
sent in the SMS in step 3 above.
Although this functionality has not been pilotedtlwiearners, we expect this enhanced
functionality to make navigation easier.

DOG

The dog is a mammal in
the order Carnivora.
1/Introduc
2/Terminol
3/Intellig
4/Physic+5

5/Diet

6/Reproduc

7/Dog heal
8/Behavior
9/Ancestr+

10/Dog breed

Figure 2: Example of article request response

Quite a lot of students complained about the tilve tvas available to listen to the
articles and there could be several reasons fertfitam the time allocated in the class, the
fact that groups of learners had to share a ddwitiee fact that the article was read too fast.
The one clear need that was picked up from comnierkeir questionnaires is thiduere is
a definite need to be able to control the speasath the article is readThis functionality
will be considered for future platform development.

Very few learners reported that they could hear thize clearly and would feel
comfortable to listen to such a voice. Learner® dtund it very difficult to hear and
understand the articles that were read. The quadlitize voices used in the two pilots might
not have been that good and sounds very diffecebtith African English. Classrooms are
also very noisy environments and when learners haueten to articles being read and
played on a microphone, it can become a challemgéear. Quite a few learners
commented that the voice should be louder andale@he voice quality is also influenced
by line clarity and switching between mobile andfi-line networksOne needs to test the
guality of synthesised voice over a mobile telepheoice channel in order to establish
whether this is an effective solution and how ighmibe improved. At Meraka, we are also
busy developing a South African English voice fdeat-to-Speech engine and that will be



used in future projects. Once this voice is avddalwve will investigate the influence of all
the other factors on the voice quality over theephlone line. It might also be useful to
provide learners with individual headsets to mdskt¢lassroom noise.

The vast majority of learners (88,9% at Cornwaldl &9,9% at Irene) reported that
only reading is effective when one receives infdiara This perception might be due to
bad experience with the synthesised voice. It fier@sting though that the Irene learners
were more comfortable with listening to informatioompared to Cornwall learners even
though they disliked the voice far more. This mitpet due to the fact that Irene is only
comprised of black learners and Cornwall is maicdynprised of white learners. Verbal
transfer of information is very common in the blasknmunities and might contribute to
developing good listening skillén the meantime additional SMS functionality fontmt
delivery was developed and incorporated in the NEiDiplatform. This can be used for
short bits of information. In future, when more adeed phones with data capabilities
become more available in developing communities,aam send Wikipedia articles in text.

In general, learners either preferred a femaleevorcdid not care about the gender. It
is interesting to note that the majority of CornMe@arners prefer an adult voice as opposed
to the majority of Irene learners that prefer angwoice (excluding the learners that did
not care).

Whenever students use this kind of technologygtbep dynamics are important. Care
should be taken that students don’t take completeecship of the equipment and don’t
allow others to use it as well. It will be worthwhito establish why the girls seemed to
struggle more with using the technology than thgsbleally, every student should have
access to his/her own mobile phone. “Both persoaatl group learning are most
effectively supported when each student has adroess device. The ownership of the
devices is thus a key consideratidf].

Different cultures share and contribute informatiomifferent ways. It was interesting
that the Cornwall learners (mainly white) contreditftactual information in a very formal
way to the MobilED-Wikipedia. The Irene learners @epared a little play with a lot of
singing and acting. This is very common in Africanltures and the MobilED team
immediately realised the potential of incorporativglti-media capabilities in the MobilED
platform. The first stage of Multi-media capabiliyas developed after these pilots and
integrated in the MobilED platform.

Since it seems like the girls are less confidenis®e the technology and struggles a bit
more than the boys, it would be importanidok at the group dynamics to try and assess
whether the girls get equal opportunity to usetdehnology, whether there are any acts of
intimidation between the boys and the girls andtiwaethere is really a difference in skills.

“This platform enables communities with little oo rconventional access to the
Internet to interact with and gain knowledge frotats-of-the-art information sources. It
also allows conventional Internet-based informatmoviders to reach a wider audience,
for instance in cases where SMS-style communicaiomore suited to the information at
hand” [10].
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