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made it possible for many people to gain accesthi®

Existing designs modeled in the developed countriespervasive piece of technology [3]. Indeed in Kentfeg

assume a user who is sophisticated, has experigithe

entry of mobile service providers has seen subsigilin

Graphical User Interfaces and is therefore able toKenya jump to over ten million from just few hundre

conceptualize and contextualize interactions arldeisate.
However, the case in Africa is markedly different,
especially in the rural areas where literacy leais low
and technology is often seen more of an end thaa as
means. This paper outlines our experience beginwitiy
pre-study data collection and analysis from twoakur
communities in Kenya, setting up of ICT resourcatess,
task analysis to prototype design,
evaluation. The user (farmer) is at the core ofabivities
of developing appropriate user interfaces to acasdtsd
information like crop diseases and markets as asll
getting useful tips on modern farming techniquesrfrthe
comfort of their mobile phones. We have successfull
combined ethnography and socio-technical experisnémt
come up with a suitable prototype for the farmefge
believe that this approach will provide an insigitb how
rural communities can benefit from technology.
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INTRODUCTION
The proliferation of mobile phones in the last dicdas
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development and

decade ago [3]. However there are still many maepfe

who have been left out of this wave. The rural camities,

who make up about 70% of the population in Kenyl [6
have meager resources and limited education are not
enjoying in this revolution. Part of this reasondse to
rampant poverty which makes purchasing a mobilenpte
luxury rather than a necessity

Designing user interfaces and associated applicatfor
rural communities is a challenge that has not been
adequately addressed. Indeed many users in twdeof t
communities under study expressed concern at the
interfaces offered by the phones and the challerfaesd

by trying to get access to essential services tirothe
phones and other hand held devices [8]. We poait lily
putting the user at the center of design, we cégbrthe
gap between theory and practice to this categorysefs
who are currently technologically marginalized. ¥éek to
approach this design from a participatory perspectd
ensure maximum user involvement as much as prégtica
possible. We describe in detail our innovative apph, the
data collection and analysis done so far, therggttip of
ICT resource centers and subsequent user trainmy a
feedback, tasks analysis done to date and thealiniti
prototype designs undertaken to date. Evidentlygela
investments are being made in ICT for development,
education and marketing of produce in rural comtiesi
within developing nations. It is important howeverat
these developments are in fact usable, useful,
appropriate and well adapted to the communities/liich
they are intended to be used [5].

and

RELATED WORK

We have reviewed different approaches to find dabié
one fit for rural farming communities where liteydevels
are low. User-centered approach seems ideal foh suc
situations as it enables the designers to focuthernuser



tasks through collaborative and participatory appho
involving community members and incorporating tbeial
and functional dynamics which have not been comsile
hitherto[2, 11]. However there are challenges irrkivagy
with rural population such as overcoming rough apirg
conditions, intermittent power supply, poor or otseent
communications infrastructure, a negative attitwdethe
populace born from a feeling of being marginalized [4].
We looked at these challenges as an opportuniadtvess
a digital divide through an innovative approach.425, 7,
8]. We seek to use the hope that ICT’s have pravid€]
to address the needs of the rural communities.

OUR APPROACH

Through an initial baseline survey (figures land &g
sought to understand how rural communities interact
would interact with information, communication and
technology as a useful tool in resolving some @firtikey
agri-business challenges.
communities, we realized that factors such as pypyvick

of infrastructure, low literacy levels etc were gito be a
challenge. We therefore decided to start off with groups

of rural farming communities (ended up with otheoups

of users as well); one community is located in Kamin

the Eastern Province of Kenya, about 250 Kilometerns

the capital city of Nairobi along the Nairobi-Montaa
highway. Kambu is dry and receives little rainfaith an
annual average of 15 cm compared to the countwgsage

of 1000mm/40 (BBC Weather Centre, 2008). Majorify o
the inhabitants of Kambu are from the Akamba tribe,
speaking English, (the official language), Kiswalfthe
national language) and the local language Kikamba.
Because of the harsh weather, agricultural prodsidew
and at subsistence levels. The second communitgéted
about 120 Km from Nairobi in the Central provinde,
Kiangwachi and is inhabited by the Gikuyu who apaoin
English and Kiswabhili, also speak Kikuyu as thealoc
language. The area receives moderate to high Hawith

an average of 102 cm per year [1] and the predarhitrap
grown here is French Beans. The farmers in bo#s site
organized into community self help groups.
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Figure 1: Respondents by age from both sites

In choosing to engage thé&

We spent four days each at the two different |biesl
living at a local family’s home at each site. Thias critical
in experiencing and understanding the social artural

environments of participants. During this time, wsited

various farmers explained the reason for our visitked
over their various challenges, needs, life in tikage, and
generally participated in various activities likesisting the
hosting families in cooking, fetching water, farnonk like

harvesting among others. The respondents, normadhy

of strangers, slowly but surely began to trust nd were
able to open up. We believe that by living withrthend
speaking the same local language, we identifieth Wiem
and were able to win their trust. Subsequentlyy gdowed

us to be able to observe them in their normal dagay
farming/work practices and get a feel of their reé@m

our dialogues with them.

In addition, using questionnaires we had designedwere

Iso able to collect critical data such as expoanctuse of
computers, mobile phones and mobile phone-based
applications. Other additional information we cotkd
included educational background, access to farming
information and knowledge of modern farming prasdic
access to competitive markets as well as acquisitib
negotiating power for better prices.

Education Level of Respondents
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Figure 2: Education Level distribution (figuresin percentages)

Data analysis

The data collected was analyzed using SPSS vetSido
help come up with personas (e.g. farmers, agrialltu
extension officers, primary school teachers andngry
school students) and user requirements based @h dév
education, exposure to technology, culture and user
expectations. The farmers were interested in diseasl
pest information as well as market information te b
presented in English, Swabhili or Gikuyu; the extens
officers wanted to explore how they can use thhrtelogy
to enrich their agricultural knowledge as well ashniques
of disseminating the knowledge to the famers; daehers
were interested in E-mail and internet as well esing
how to use the internet to get resource materiagHeir
lessons; the students were mostly interested inodRrRp



technology to learn its capabilities. In this papee focus 0 increasing membership within the farmers group eyt
the farmers. believe the days of the middleman is getting fetwerthe

We then applied Thomas Hansen’s [9] model of socio—day'
technical experiments, figure 3. The inspiratiomeafrom The farmers have been (more than six times) tramed
our earlier interaction with the farmers as welltlas need  operation, use and maintenance of the devices. For
to address their needs. We used paper prototypgst tihe maximum effect the trainings were held in EngliSkabhili
famers to express their needs which we translatéal i and the two local languages. We also carried ainitrg of
formal requirements. The design of the prototypes wa trainers who in turn have continued to offer basaning to
participatory through paper models representing uke the farmers during their regular once-a-week mgstin
environment and also through use of a socio-teehnic every Thursday.
matrix [7] the current use-cases and interactions.

Prototype Design and Development

Designer-user During the trainings, we continued to carry out adat

continuum EDesiglmrs » > Users collection on the user's perception of technologsotigh

~ Focus Group Discussion (FGD). During the FGD’'s we
Activities realized that the farmers had new requirements twtkiey
Inspiration Designer wanted to be addressed. For example, it emergéaniduay
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enerated i . . :
g design bean crop. They were also interested in learningerabout

Socio-technical | Laboratory User setting French beans from the internet. We therefore decide
test seting design a system which can be accessed remotelyhgia
Evaluation Design — User internet from the Macbook or through a mobile phone
Ewvaluation feadhack connecting via GPRS. The option of mobile phone
appeared attractive to many as the Machook, beimg o

could not meet the demand. Our design, figure 4s wa
Figure 3: Education Level distribution, adapted from [8] informed by the need to provide access to the Kadge

Management System (KMS) which contained information

on pests and diseases affecting the French bearlhas
Resource Centers intervention measures. The KMS was populated with
After indentifying the personas, we set up resoweters  relevant knowledge from agricultural experts frofme t
at the two sites. Each resource center has a geskto school of agriculture of the University of Nairobi.
Macbook, IPod, digital Camera and a USB modem for

internet connectivity. The resource centers weigally User ., Mobile
used to introduce technology to the farmers so thay ;n - > ﬂ" Phone
could gain confidence using technology. Many ohthead *@ D — \:_A

never seen a computer or digital camera beforehso t
centers provided opportunities for them to leard explore
technology much more freely. Since they are in-gbaof

Mobility application

the centers, they feel a sense of ownership anohgielg i w % :
and we were encouraged that even people of advausd = —= - ;
who had thought they could never encounter suchi Mobile User Mobile Web !
technology, were happy to take part in the expionaand ' Interface Service Client :
were willing to learn. They felt appreciated andrevenore i
than ready to learn. One lady who had never seem a

portable computer before commented about the Mdcboo l T

saying, “it looks so nice and small and very handgan

carry it everywhere Wlth me”. W|th that, she hasna_ged ___________ Web Server/WSDL_ ]
to learn about mail and typing out letters using th

Macbook. Since they can borrow the portable equigme o
the learning time has reduced as they engage shhiol ;_j?

going children, who are more technologically awaiee, | .“%

teach them how to use the devices. The members have housing
consequently brought in more friends to marvel ke t ;  Web Service Knowledge-Base
technology and we now have increasing membersngitp =~~~ " " T T T T T T T T T
be part of the technological wave. This has hackeffert of Figure4: KM Sand User interface designs




From the design, we developed a prototype of théilmo
interface. The mobile interface is to assist thenfxs to
interact with the KMS from the comfort of their ptes.

The interaction will be in both English and Kiswiatds

illustrated in figure 5.

The user has the option of choosing the languager Isbe

is comfortable with. The information flow has been
modeled around the activities that the farmers quarf
while tending to the crops. We have therefore desigthe
prototype to make it possible for the farmers ta aoly
access the KMS for information, but also send irtgodr
information on say new pests to the KMS. Such &wihit
however will be vetted by the KMS administrator and
agricultural experts before they can be added.
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Figure5: Language selection option on the mobile phone
interface
Evaluation

The prototype was evaluated by the farmers who esstgd
changes in regard to content of information reqlivg the
farmers. The farmers indicated a need to have rimdtion
on potential markets as well as on prevailing mapkiees.
Some farmers also indicated the need to have tbal lo
language option added in addition to English anslnihili.

The next steps

We are currently working on having KMS contain
information on bananas, cabbages and potatoes velniech
the other cash crops grown by the farmers alondsidech
beans. In addition, the farmers over at Kambu rgiag out
Ja Tropha Caucus, which is a drought resistant. d/d@
intend to add to the KMS, knowledge on Ja Trophavels
The KMS will be hosted on a machine with public tt®
permit unrestricted access; in addition we are vmgrlon
an SMS modaule to cater for farmers who may notlije t&
have access to the KMS via GPRS. We will creatgdblo

through which famers can post their questions and
comments via the web client

CONCLUSION

We have demonstrated the importance of using uesric
approach to design and development for rural fasmer
whose knowledge and skills on technology was very
limited. Do address the issue of technophobia; we
combined ethnography with socio-technical experitsien
The proliferation of mobile phones in Kenya hasvied

an opportunity to develop applications that canresssi user
needs through mobile phone interface. The incotjmraf
language component will ensure that more and msegsu
are not discriminated against. We believe thatapproach
can help reduce resistance to innovations as thes ugere
part and parcel of the inspiration, design, develept and
evaluation of the prototype.
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