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Abstract: Rural schools have a pressing need for ICT andrateservices, for
themselves and the surrounding communities. Edtgaian play a crucial role of
fulfilling this need. But how ready are schoolsueators and communities to engage
with ICT and use it for their empowerment? This grapeports the findings of an
e-readiness assessment and promotion drive byrcbeea from the Siyakhula
Living Lab in parts of the Mbashe Municipality, Bouth Africa. The Siyakhula
Living Lab is a multi-disciplinary, multi-year inétive to foster grassroots
innovation in marginalized communities with the aihimproving their lives and
economies. The drive was conducted to support fiparesion of the network of
Digital Access Nodes, i.e. ICT points-of-presence tloe Living Lab in the
community: this network represents the structuratkbone on which all other
activities rest. The assessment shows that, whéeptactical difficulties are many,
the communities are very eager to engage with 160 @nderstand fairly well the
connection between ICT availability and the podisybof improvement in their life
conditions.
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1 Introduction

Most African countries have identified the use ofofmation and Communications
Technologies (ICTs) as the key foundation tool wilding capacity and transforming
economies. The spread of ICTs, accompanied by tisgige, is broadly associated with
poverty reduction and economic growth [1]. Initvais spearheaded by NGOs, industry and
government are working towards ensuring ICT-reagindi.e. the support of the
deployment of telecommunication infrastructure) d@d-education (i.e. the ability to
provide ICT capabilities). This, coupled with IC$ay contributes towards an impact in the
form of a certain degree of e-readiness. e-reasdlireedefined as “the degree to which an
organization (or community or country) is prepamtd ready to engage in electronic
communication via the internet and thus participatie global knowledge economy” [2].
An e-readiness assessment conducted prior to deglap ICT project may be used to:
e collaboratively identify opportunities and bringvareness to requirement definitions
that require attention in order for a communityé#sticipate in the networked world;
e measure and formulate a coherent, achievableegyralesign for both infrastructure
integration and skills development, taking into@oat what is available prior to project
deployment;
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e provide a benchmark for gauging the future praginederms of ICT adoption [3].

The level of complexity of ICT integration and s&ibevelopment is different between
urban and rural settings. South Africa urban centie most cases have been fortunate
enough to have most of the basic infrastructureh aas electricity, proper facilities and
telecommunication towers to support ICT deployme®is the other hand, South Africa’s
poor rural areas usually lack some of the above bafsastructure, but still need support to
ensure an e-ready society [4].

The Siyakhula Living Lab (SLL) is an example of mitiative currently engaged in
extending its ICT infrastructure footprint, throutite addition of eleven points-of-presence
(PoP) in schools, in a rural community in the Bast@ape province of South Africa [5].
The conditions of the schools in rural areas rétlee high inequality between the relatively
wealthy urban areas and the rural areas in thigiqre that contains some of the worst
poverty in South Africa. Still, these rural schopl®vide simplified neutral access to ICT
infrastructure to the learners, educators and sadimg communities, provide the best
teaching and learning structures for marginalizeshmunities and are usually the first to
be connected to the national electricity grid.

SLL researchers travelled to the eleven schoolsr pa the extension, to discuss the
project objectives with school principals, educatand community members. This exercise
not only measured the availability of ICTs in threa but also aided in understanding the
community’s social and cultural blocks, which wilifluence ICT adoption and use.
Previous experience was used to help the commsniinelerstand the benefits of being
involved in the initiative, so that realistic despient goals were extended into the area.
The researchers felt that the results could be @se@ benchmark for ensuring ICT-
readiness and ICT-education, and subsequent eagsssdin rural South Africa. This paper
reports on the feedback and findings obtained frdme various meetings with
representatives from the schools and communities. faper also documents the typical
current state of rural schools, in terms of basid &T infrastructure, and also relates
literature available from a national and provindesdel, to ensure an e-ready society.

2 History of the Syakhula Living Lab

SLL is a large multi-stakeholder operation thatsists of academia, industry, government
and marginalized communities to facilitate usexn innovation in the ICT for
Development domain. It was pioneered by the Unitserf Fort Hare (UFH) and Rhodes
University (RU) in 2005, and is based in the vigirof the Dwesa-Cwebe Nature Reserve
in the rural Eastern Cape Province of South Afridae choice of Dwesa was a logical one
as some previous work had been done by RU in the; avhich simplified the initial
connection with the community. SLL operates in tbentext of historical under-
development and marginalization, and seeks to erapawcommunity through harnessing
its innovative potential for integration into theopincial and general national system of
innovation [6]. Also, it provides an entry point ton an untapped, immature
telecommunications market in rural South AfricaeTtea is for all four aforementioned
parties to practically investigate various methodas that can be used by rural areas to
catch up with urban areas, seeing that there isd raevelopment of broadband
communication services, convergence of telecomnatioics and advances in the field of
communication through the World Wide Web (WWW) [7].

From 2005 to 2010, SLL established the first fiv@PB, equipped with computers, the
Edubuntu operating system and open source softf@areommunity access, at Mpume,
Mtokwane, Ngwane, Nondobo junior secondary schqdBS) and Nqgabara, a senior
secondary school (SSS). These PoP were connectsthoother through state of the art,
long distance wireless telecommunications infrastme that forms a large star topology
broadband island and provides shared internet obinitg to the communities.
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Telecommunication technologies such as fixed WiMAXSAT/ WiFi were deployed for
proof of concept in a deep rural context, whereediinetworks are currently impractical
and where technologies such as WIMAX are yet tahrdg8]. Naturally, computer training,
an ongoing operation was initially conducted by plaeticipating researchers but has now
evolved to include local champions.

Through the support of Saab Grintek, SLL embarkadaomajor expansion of its
network infrastructure in 2011. This expansion ueld the addition of a mobile WiMAX
base station and a redundant backhaul VSAT commetti the fixed WiMAX/WIiFi/VSAT
network. Also, the expansion in 2011 saw the aolditof eleven PoP to the wireless
broadband island, at Ntubeni, Nggeza, Lurwayizblgoma, Mevana, Hlabizulu, Nquba,
seven JSSs, Badi, Zwelidumile and Lurwayizo S,et88Ss and Kunene, a senior primary
school (SPS). Ngwane and Badi were chosen to eashahWiMAX base station and a
VSAT, while the rest of the schools each host at@ner Premises Equipment (CPE)
which connect to the respective base station cgatvo linked ‘cells’ [5].

ICTs are perceived as being able to facilitate ittiegration of rural areas and also
enable the enhancement of a number of sectorsdingueducation, health-care, small-
medium and macro enterprises, local content dewetop and more participative
government [9]. As such, the ICT hardware and saféwdeployment in SLL has focuses
on supporting grassroots activities through prdofancept of eService applications such
as e-commerce (to stimulate local entrepreneuriirighe dormant art, craft and micro
tourism SMME activities by creating a localisedvéeg that is directly managed by local
producers of goods), e-government (which allows tEsstly and more efficient for people
living in the community to communicate with variolesels of government, from local and
national), e-health and e-judiciary [6].

3 Regional ICT Support for ensuring an e-ready Society
3.1-ICTs in South Africa

In 2011, the population of South Africa is approately 49 million, with a 6.8 million (or
13.9%) Internet penetration. This ranks South Afres the 4th highest internet-using
country in the continent [10]. Like others in thdridan continent, South Africa is
embracing the New Partnership for Africa’s Develgom (NEPAD) programme which
requires individual countries to formulate straésgifor the deployment of ICT
infrastructure to enable their citizen’s access andformulate legal and regulatory
frameworks to support ICT use [3]. The entrancdiwd of the seven African undersea
cables directly through South Africa is helping @hanging the access landscape
considerably, promising an increase in interneess@nd broadband penetration [12].

There have been a number of connectivity projews government has implemented
largely in rural areas, as guided by the Broadiaolity of South Africa and the National
Information Society and Development (ISAD) Plan.[4]hrough the Department of
Communication (DoC), the country has the intentmmstablish itself as a world leader in
the development and use of ICTs for educationallugien and socio-economic
development. It launched an e-Skills Plan of Actior2010 to use the potential of ICTs to
deliver ‘equitable prosperity and global competessi. For South Africa ‘e-Skills’ means
‘the ability to use and develop ICTs within the ¢ of an emerging South African
Information Society and global Knowledge economiyd associated competencies that
enable individuals to participate in the world inhieh ICT is a requirement for
advancement in government, business, educatiosa@uiety in general’ [13]. SLL has been
involved in the setting up of the Eastern Cape #sSknowledge Production and
Coordination Hub which focuses on ICT for Rural Bepment.

Copyright © 2012 The authors www.|ST-Africa.org/Conference2012 Page 3 of 9




3.2 - ICTs in the Eastern Cape

The Internet usage in the Eastern Cape Province IMa3% with 7.1% household
penetration in 2010 [14]. In 2007, the provinciadartment of Education (DoE) decided to
support the fragmented ICT efforts of schools amthmunities, fulfilling both the national
e-Education White Paper and the provincial e-EdacsaBusiness Plan that is targeting the
capacitation of 6,300 schools with ICT resourced skills by 2013. Of relevance to this
paper, is the policy imperative, contained in tiedeication Business Plan, to ensure access
to ICT infrastructure, connectivity to the internshared ICT knowledge through literacy
training and community ownership. The developmdrgahools as community centres for
also meant to contribute towards building small oamity businesses which provide ICT
technical support. In an ideal situation, 201112ould be the years in which the final
phase of the plan would take effect i.e. a madsoudlinto the schools. However, the DoE
has faced many challenges which include a backidge replacement of mud classrooms,
lack of electricity in some schools and a poss{iflelebatable) need to further invest in
security measures for the equipment [15].

4 The Siyakhula Living Lab Expansion Methodology

Prior to the rollout of ICT infrastructure in 201the SLL team needed to:

» Interact with representatives from the communit@eselect a list of eleven schools to
be considered in the network expansion: Consuitatiwere made with the district DoE
office and twenty educators taking part in the Awed Certificate in Education (ACE)
in ICT course held through the collaboration of the&trict DoE and RU, and partially
hosted by the SLL since 2009. Through questionsarel class discussions, a list of
schools to be included in the SLL expansion wasdri®].

» Conduct a network feasibility assessment usinglidieof schools drawn: The SLL
technical researchers conducted a desktop sunvey Google Earth and Radio Mobile
to simulate the Radio Frequency (RF) propagatiosigihals of the eleven suggested
schools’ WIMAX broadband island. In order to acla@eahis, GPS coordinates from all
schools were plotted, and elevation above sea lavelantenna clearance (from the
ground) determined. The next step was to physidattpte the suggested schools to
replicate the simulated network in real life andd&termine whether there were other
factors to be considered before finalizing the [i§t Through this step, the initial plan
was developed and improved.

* Conduct an e-readiness assessment of schools amduwauties: The SLL researchers
formally approached representatives in the elevsacted schools, to introduce the
SLL concept and determine their current level of 4@adiness and ICT capabilities.
The methods used to collect e-readiness data werdominantly qualitative. A
gualitative approach provides rich textured knowgkedo elaborate on the exact
information on ICTs at the schools. Therefore #serrchers conducted:

1. Telephonic interviewsThe principals of the eleven schools were intere@vby
cellphone, and asked to set up appointments witresentatives and to understand
the schools’ existing operations;

2. Focus groups discussion§he SLL team formally met the school principals,
educators and community representatives and ewrs were gathered;

3. Photography, audio recording and observatidhs: SLL team took photographs of
the meeting together with the schools and theirstayg resources. All the
contributions made were voice recorded then latanstribed to support the
collection of data during discussions. Also, thisdy included a variety of personal
experiences of the authors, based on their viedsraeraction with the community.
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SLL researchers met and interviewed representafrees each of the eleven schools to

engage them in the excitement and purpose of tbgtr The interactions between the

researchers and representatives were held maitdpasa, but English was used whenever
necessary. These open consultations were alsodiedeto build a foundation of trust and
common vision that could be turned into practidaips that fit the local rural context.

These meetings were attended by a total of eighiy people including principals, teachers

or community members, as determined by the pritgipbeach of the schools. The authors

defined some key characteristics to interrogaterder to determine the e-readiness of the
schools to receive ICTs. The following key chardsties were included in the list:

* The school and communities’ level of interest imijog the SLL: The SLL team felt
that this question would reinforce the telephomowersations previously held with
school principals, and provide more feedback frotarger group of individuals. The
number of the teachers and the community members wére available for the
meeting at each school was captured. It was alsportant to determine the
community’s awareness of the benefits and challemgeosting a PoP, capturing all
the majority and minority opinions raised during tonsultations;

* The availability of physical space and basic irtftature for telecommunications
equipment: Rural schools do not always have adeduasic infrastructure to support
ICTs. Thus, it was necessary for the authors t@ gdvysical check on the number of
computers (laptops or desktops) available, theawiity of electricity, furniture for the
computers and space in a secure room to ensusafity of the equipment;

» Confirming the number of ICT literate educatorseThsearchers felt the importance of
confirming the number of computer literate educgtdresides those taking the ACE
course, to assist with training. Identifying kendbers with ICT experience was useful
in order to know whom remote technical troubleshaptvould be conducted with;

» Collection of physical location information for tisehools:The location of each of the
schools in relation to the school hosting the tsaBons was noted. It was necessary to
explain, in brief, the schools involved in the @ajand the topological structure of the
telecommunication network so that everybody wasrawéthe network dependencies.

5 e-Readiness Findings and Discussions

The findings based on the e-readiness checklistshosvn in Table 1, and are further
discussed below.

Table 1: e-readiness assessment statistical ddtaated from eleven SLL schools

School name | Total Total Total Total Electricity | Furniture | Security Straigh | Distance
school meeting literate school available? | available? | available? | line by road
learners | attendeet | educators | computers | (Yes/No) (Yes/No) (Yes/No) | (km) (km)

Schools connected directly to the Ngwane mobile Wivbase station and VSAT

Ntubeni 227 12 2 5 Yes No Yes 5.54 17

Nggeza 50 5 5 3 Yes Yes Yes 3.8( 4.50

Ngoma 112 14 2 0 No No No 9.29 20.4

Lurwayizo J | 243 12 1 2 No No Yes 11.7( 27.2

Lurwayizo S | 76 4 0 2 No No Yes 10.94 27.6
Schools connected directly to the Badi fixed WiMAXse station and VSAT

Badi 512 14 1 33 Yes Yes Yes 0 0

Mevana 255 9 2 3 Yes No Yes 1.34 1.30

Kunene 120 9 1 0 Yes No Yes 3.41 4.2

Nguba 312 3 1 2 Yes No Yes 8.55 12.3

Hlabizulu 260 2 1 0 Yes No Yes 10.46 13.9

Zwelidumile | 429 9 1 2 Yes Yes Yes 9.20 26.3

Totals 2596 89 17 52 8/11 Yes 2/11 Yes | 10/11 Yep
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A discussion of the statistical data and views frane principals, educators and
communities, according to the key characteristefndd, is as follows:

5.1 The school and communities’ level of intenegobining the SLL

All the attending community members appeared thgibu motivated by the potential
arrival of Internet infrastructure in their commti@s. As a result, they had a lot of views to
air. At Ngoma school an elderly person, older ti@n stated that he was interested in
understanding what the Internet is. An example giasn of the use of the Internet to
obtain the Department of Home Affairs requiremeids obtain a national identity
document, without having to go to the physical a#fiocated approximately 50km away.
Other elders enquired if community members would aide to use these computer
resources, especially considering the Englishdagrchallenges and the low education
levels in the communityWhen the capabilities of computers and the Intenvete
explained to the community members, especially fdes that anyone interested was
welcome to receive the free literacy training ameé @ould use Xhosa on computers, this
got the community elders excited. They concludeat thPerhaps this computer
infrastructure will shine a light in this dark, preusly forgotten, out-of-the-way area. This
gives us hope”. They felt that this project wouldan the most to the youth who had not
gone far education-wise and were currently unengaoyin terms of them gaining a
computer literacy skill.

An elderly community member from the more advan€adene community said th&t
would like to come for training too, to aid my busss. There is a need for people to learn
to use the devices that are being produced incémgury. He also felt that there was a
great demand for computer literacy in his areaoasesof theyouth, including his daughter,
were currently undergoing computer literacy tragnat Ngwane, about 20km away. Other
elders at Kunene suggested that they felt that ctenp could bring a better understanding
between teachers and students.

Most of the educators were also motivated by thivarof the SLL at their schools.
They were familiar with the concept, as some oirtbelleagues had received ACE training
to help in integrating computer literacy into thehgol curriculum. They were willing to
embrace the concept too. Some educators requeastedef SLL researcher’s expertise in
fully involving the community in the initiative. 8ools like Ntubeni and Lurwayizo JSS
told the researchers that despite there being mommity members present at these
meetings; they had been made aware of the interdfothe SLL to expand to their
respective communities and had given their blessifidnese educators said they were
happy to introduce the SLL concept to the surromgaiommunity and inform them of the
advantages of hosting such a prajegbllectively the educators felt that the use of the
internet would improve teaching and learning resesy making the SLL rural schools
comparable with urban schools and also, it wouttltaachers and community members
doing distance courses by providing on-the-growuss to the internet.

5.2 Availability of computers

As shown in Table 1, there were variations in istiracture available at the eleven schools.
As the Saab Grintek sponsorship is for the mobil®X backbone infrastructure, the
two universities pledged to try to assist with & f@mputers at the schools with very few
or no computers.

There is a drive, usually from the junior secondstiiools, to purchase computers and
printers from the money saved from the ‘paper btidgdlecated by the DoE. Some schools
have already done this, while others plan to da the very near future. Zwedumile has
instead approached companies to assist with fundinmurchase computers, and have at
this point received commitment for funds to pur&h@8 computers. Zwelidumile hopes to
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introduce a computer literacy course in 2012. Sthiike Badi, supported by the national
DoE, through the Dinaledi programme, have a futjyipped and fully furnished wireless
computer laboratory and overhead projector whick s&t up at the beginning of 2011 in
the hope of incorporating computer literacy inte ithool curriculum by the beginning of
2012. A school like Lurwayizo SSS has not considgrerchasing computers in the past,
and asked “Is it not possible to donate at least dlomputers to us?” The more organized
schools’ were rather asking whether the educatods ammunity would be allowed to
connect their personal computers onto the SLL nétwo

Not all the schools utilize the computers they hdvggeza school does not use their
computers as “they have a problem”. At presenthrimal challenges usually remain
unsolved due to lack of local technical expert{3ée SLL team investigated the problem
later on and discovered that the school was suppligh faulty keyboards by the DoE
suppliers.) Lurwayizo on the other hand could re# the computers and printer they have
because they do not have electricity at their sthoo

The researchers clearly indicated the open somdmation of the SLL, meaning the
operating system to be installed on any of the aderg would be Ubuntu Linux, rather
than proprietary software whose licence needs topteehased. Very few attendees
understood the differences between open sourcerapdetary software.

5.3 Availability of electricity

The rollout of electricity to some of the intend8dL schools is yet to be completed. There
is no clear indication as to when this will happeat everybody remains optimistic that it
will be connected soon as all the electrical polgses and boxes are in place. Other
schools, like Hlabizulu and Nquba, have electricitglthough their surrounding
communities do not. A school like Badi had a fidlyuipped computer lab which could not
be used until recently because there was no aygtfrom the central meter box to the
computer lab.

Ntubeni was the first school approached to host Biftastructure in 2005, but they
had no electricity or proper school buildings a time. Naturally they were considered in
the 2011 expansion, as they have managed to &ebieir school.

A feature common to most computer rooms in rurbbsts is the presence of only one
electrical socket which is expected to power all' IEquipment deployed to the school.
There is no use of solar power in these areas $hae is a very high probability of the
theft of the panels. Most schools noted that theghtmot singlehandedly be able to afford
the electricity bill to keep the computers on fbe tschool and community. Some schools
felt they would overcome this by charging the comityumembers a nominal fee (such as
ZAR?2) for usageThe adaptive cost model for charging Internet ysaeseloped by Fort
Hare researchers could be applied.

5.4 Availability of furniture

Most rural schools have very sparse furnishingthenclassrooms, if any. Table 2 shows
that only Badi and Zwelidumile (which had looked &xternal funding) had any furniture
to host SLL computers. The universities undertob& tesponsibility of buying solid
‘picnic-like’ tables to place the computers.

5.5 Availability of security

Due to the high level of crime in rural areas, hygmfluenced by the high levels of
unemployment, each school has invested in secutweg rooms in which computer
equipment is hosted. In reality, the need for sagua computer installation in a school is
debatable, but the local community feels strongbpua it. The security systems seen
include iron bars on windows, security fences adotle school perimeter, wire gauze's in
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ceilings or the employment of night time securityagds. Most schools have at least one
classroom secure enough to host the SLL infrastrectalthough one school, Ngoma,
without any security iron bars on windows wondeifeitie SLL would be responsible for
securing the room where the computers would beebdosDf course, the communal
ownership of the existing SLL equipment has conmted in minimal loss of computer
equipment so far, and it is hoped that this serisewmership will extend to the new
schools.

5.6  Number of ICT literate educators

There was a need for the SLL researchers to astdrtav many of the educators have
received any ICT training, formally or informallfseven of the meeting attendees had
received training through the ACE course offerettai2009 within the SLL. At a school
like Nguba, where no teacher had received forntatdcy training, the principal said that
“There were some teachers interested in taking pathe pre-ACE course that was
conducted at Ngwane 27km away but were unable teodat the time as the capacity was
20 people”. Still, they would like to be considered the next intake for ACE. The
researchers observed that there was great entiiuar@sngst the teachers and community
in literacy training, especially if some form ofrtBcation could be presented to the trained
individuals. The researchers informed the attendbas at present, the informal free
training for community, teachers and learners had been accredited, thus only
Certificates of Attendance could be offered.

6 Conclusions

This paper presented the results of an e-readeessssment and promotion drive in the
Mbashe municipality of South Africa. The findingsosv that rural communities are ready
and willing to learn to use ICTs and internet bytparing with the target community and
avoiding traditional top down interventions. Therguaunity is also keen to support the ICT
project and participate in the infrastructure setgithey see the benefits of the ICT projects
and the internet to their community. They are dieen to receive ICT training and
education after the deployment to enable the swatdity of the project. Meeting the
community members, and interacting in their lochbXa language, allowed them to fully
understand the ideas of the project and clearallguestions which they had during the
visits. However, we noted that ICT in almost ale thural schools visited needs to be
improved as the schools mostly lack basic infrastme to support ICT resources. Still, we
were motivated to extend the SLL project to allsthechools as all the people are keen to
be part of the project.
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