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Towards a more personalised user experience and bet

demographic data on the Digital Doorway public compter terminals

Kim Gush
Meraka Institute, CSIR, South Africa

Abstract: The Digital Doorway project provides rugged rirtdrminal computers, enabling users in
underprivileged rural communities in South Africetéach themselves basic ICT skills without thednefea teacher
present. In addition, the terminals provide a na@i$m for educational content delivery and comnyungtliftment
through various means. The paper highlights repergress made towards answering the question: “Elwexisting
as well as new Digital Doorway infrastructure bedifo increase the user's sense of ownership afoii@uter and
improve demographic data collected on the Digitabfvays?”

The following topics are addressed:

Digital Doorway system architecture and software

Personalised and shared user spaces

The need for functionality enhancing interventionsthe Digital Doorway

A mechanism for users to transfer files from thgital Doorway to a personal device

The collection and analysis of quantitative usea@and application usage statistics

The current Digital Doorway configuration is a 3rénal set-up with a client/fileserver PC and twiskiess clients.
A satellite downlink and GPRS backhaul provide ahamism for content delivery and log file retrievaBluetooth
dongle and GUI application allow a user to sawesffrom the Digital Doorway to a personal device.

Users have the opportunity to create their own aseounts and enter personal information such esgemder and
home language. These data, together with statistiegpplication usage, are collected and transthitiea central
server. User desktops can be personalised usiniguitt in webcam. This provides an incentive feets to create their
own user logins, thus increasing the accuracyettilected demographic data.

Through the comparison of two hypothetical scersiitds proposed that an effective installatioguiees ongoing
content updates and system maintenance. In additisense of ownership of the equipment needs tostered
among the community as a whole and among individsets.

Results from the data collection process indicaterainance of male users between the ages of tetwamty-four
years old. Despite the rural location of most sitks language of choice for most users is Englitle. twenty most
popular applications on the Digital Doorway areniifiéed.

It is possible to visualise the data collectedaathesite, establish which sites are well used dedtify sites that are
undergoing technical difficulties. Unsuccessfugsiimay require technical or social interventiore\en relocation.
Improved network visualisation mechanisms will cdnite to speedier fault identification and greatgstem uptime,
in turn, providing a more meaningful ICT educattool.

Keywords: “Digital Doorway”, computer kiosk, ICT literacy, HCdemographics, South Africa.
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INTRODUCTION

Figure 1: Users at the Makhuva Digital
Doorway

The Digital Doorway project commenced in 2002 amwight to bring computer technology within reach
of disadvantaged rural communities in South Afritiae project has the altruistic purpose of narroviire
digital divide and is a tangible implementationooke of the aims mentioned in former President Thabo
Mbeki's State of the Nation address delivered 220a critical and pervasive element in economic
development in the current age is the optimumaattiion of information and communications technofogy
Error! Reference source not found.(Mbeki 2002)

The primary aim is to allow users within walkingtdnce of the device to teach themselves basic
computer literacy skills through experimentationl aeer learning, without the intervention of ariaél
teacher or instructor. Secondary aims include dgfiwf educational content, provision of community-
specific content and uplifting the community thrbugesh networking services and ICT enabling
technologies. Each of the currently installed 15fies in the country consists of a rugged 3 orrdhiteal
computer system running open source software ante in a publicly accessible location such as a
recreation hall, community centre or school. Mdiiwa for the choice of open source software is cegen
a separate paper (GXXXX 2004); further backgrounthe Digital Doorway project is available in (XXXX
et al. 2004) and (Smith, R 2005)

A brief time line of the project is given in Talle

Table 1: Digital Doorway Time line

1999 Dr Sugata Mitra of NIIT, India trials a mechsamn to observe “unassisted learning
of a computer system and coins the phrase “minjmallasive education” (MIE)
Error! Reference source not foundin his ‘Hole In The Wall’ project

2000-2001 Mitra's MIE concept proven to be sucegssflndia (Mitra 2000)

2002 Digital Doorway project commences in SoutH&fi{GXXXX et al. 2004)

2002-2004 Similar findings on the success of MIkdeded in South Africa

2003 Migration to fully Open Source software

2004 4-terminal Digital Doorway housings introduced

2005 Project expanded to 24 diverse sites arounth@drica for comparison purposes

2006 Xubuntu diskless fat client solution developed

2007 Project expansion to 100+ three-terminal sgieffware refinement, initial MESH
network integration prototypes

2008 Further massification and system refinement

2009 --> Greater focus on content and communitypkmg
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Unlike the OLPC project (Negroponte 2006), the Digital Doorwagniials are designed to be social
entities where a number of users congregate irplawe and participate both in peer learning as agll
individual interaction with the system. The desigbased around a rugged, centralised hub of gctiaiher
than individually distributed laptops.

System refinement is an iterative process, relgimgreative thinking, observation of users and user
feedback. At each juncture of the project the felimg question needs to be asked: “How can we best
improve the impact that the Digital Doorway is hyon a community?” This question cannot be prgperl
answered without a clear understanding of the conityinvolved and accurate demographic data ofauser
of the Digital Doorways. Thus, a further questismaised that this paper partly addresses, namélyhat
interventions can be introduced on the Digital Demy to help improve collected demographic data?”
Community impact in the context of this project hasits overarching goal, the provision of effeetiCT
literacy education to the neediest communitiesantls Africa. The interventions mentioned here farth
enhance the impact of each Digital Doorway by pnéwng the content from appearing stale and unctmangi

This paper highlights some recent progress madartisipersonalising user experience and providing a
mechanism to increase the accuracy of user demioigeaat each site. The following topics are addr@ss

Digital Doorway system architecture and software

Personalised and shared user spaces

A mechanism for users to transfer files from thgifai Doorway to a personal device
The collection and analysis of demographic datasgrpdication usage statistics.

In addition to technical innovations introducedbittte project, we provide feedback from actual user
interactions with the system.

SYSTEM ARCHITECTURE AND SOFTWARE

In order to provide a technology platform that walsust, connected to a network, able to be mordtore
resilient to system crashes and power failurescapable of delivering a content-rich, fully multidie PC
environment, a number of technical challenges bdzktovercome.

The result is the current configuration, which @stssof a 3-terminal setup with a client/fileser®®€ and
two diskless clients (“fat clients”) connected wia Ethernet switch. The system includes a sephftiatdset
server (containing 100 Gigabytes of additional edional content), a satellite dish (for download/pand
GPRS modem backhaul (for status reports and legifiloads to a central server). Each Digital Dogrisa
represented by the items within the rectangle gufé 2. The additional connectivity componentsadse
displayed.

The system runs open source software, employingdified Ubuntu Linux OS with the Xfce display
manager and a distributed client system where elgafit becomes an independent terminal, but corgen
shared among all terminals. The inherent secufityraux is employed to prevent unauthorised modition
of system-critical files. User generated contemedavithin a home directory is only modifiable lnet
owner of that directory.

Content on the Digital Doorway is accessed eitlieeioons on the desktop (high visibility) or via a
customised Xfce XML menu structure / taskbar mgyatem (lower visibility). The menu is divided into
two chief groupings, namely, Programmes and Ressuiithe Programmes menu is subdivided into the
following categories: Edutainment, Office, Intern@ames, Sounds and Misc. The Resources menu is
subdivided into the following categories: SimulasoWikipedia, Agriculture, AudioBooks, Computers,
Crafts, Fun, Heath and Safety, Literature, Realsvarid Science. Content comprises binary applicgtion
PDF documents, html, Java, audio and video content.

1  One Laptop Per Child
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Figure 2. System Architecture

PERSONALISED AND SHARED USER SPACES

To enable first-time users of the computers tosggted quickly, various guest account logins Haeen
created. Although the guest accounts could have imeele login-less, the login procedure (entry siaple
user name and password) was maintained to teach thieparticular skill. Instructions for loggiig are
clearly displayed on the login screen itself in tiplé languages.

In addition to the guest accounts, users are aldestate individual user spaces, with a personal
password. This user creation procedure is initiimth the gdm login screen. Users are then predenith
a screen where they specify the following charasties:

User login and password
Name

Age

Gender

Home language
Preferred language

Preferred language refers to the language thechseses in which to interact with the computer,
provided the application supports that language.

The information above is saved to a log file amshémitted back to a central server via GPRS omizg/a
at a set time. The data is then used to helpajaimderstanding of user demographics at each site.
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INTERVENTIONS

In terms of the original research goals, an eféecsiystem could be described as one where usdrs wit
limited or no prior exposure to computers were ableavigate their way around the Digital Doorway a
perform basic computer operations after a few welekghermore, the Digital Doorway would continoe t
stimulate users in the community in terms of corapliteracy development as well as improving
information literacy on an ongoing basis.

As the Figures 3 and 4 illustrate, experience haws/a that the Digital Doorway site becomes an
ineffective system over time, due to two chief oges 1) Hardware failure (due to a lack of adeqegstem
maintenance and a lack of community “ownershipthef unit) and 2) Lack of new and stimulating cohten
On the other hand, where community ownership, prepgtem maintenance and relevant content updates
are present, the site grows in popularity and bewoeffective in terms of ICT literacy and upliftin§a
community.

Figure 3: Ineffective System

Figure 4: Effective System

In the Digital Doorway project, due to the extreynemote locations of many sites, proper system
maintenance is possible only where the statuseofyistem can be ascertained. This is achievedghrwo
mechanisms: 1) a community champion providing fee#lio the maintainers, and 2) a technical mechanis
for automatic site status reporting. The interi@rg described below are aimed at improving useterd,
and increasing a user's sense of ownership ofy8tera. Thus, crucial factors necessary for a sgbdesite
are provided. These, together with good system ter@@mce, will ensure that the Digital Doorway siteets
its goals.
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Desktop Personalisation

In order to provide a more enjoyable and persoadliser experience, as well as providing an ineenti
for more users to create their own user spacdsim providing more valuable data for subsequent
research), a mechanism was designed for Desktgppaisation. The mechanism employs the built in
webcam and works as follows:

Once a user has logged in, he or she selects amitthe desktop which, in turn, calls two custadis
scripts:grabddcamandsetbackgroundThegrabddcamscript uses the installed webcam application to
capture an image of the user and then to resizeaddme and the user name to the image and ritevia
a custom background. Tletddbackgroundcript then takes this newly created image antlegpj to the
current user's background. In this way, a usesktdp can be personalised with both his /her namde a
photograph.

Figure 5. Desktop Personalisation

Natural curiosity and exploration are the primariyeks to ICT learning in a minimally invasive
educational setting. Content with a high visualegdand/or catchy music tends to attract the uséiésntion
and provides the catalyst for long term interactidbesktop personalisation through the use ofvblecam
has the goals of providing an incentive for usérregistration through a user-created expressiterface
(Preece 2002), as well as developing a sense ofraiip between the user and the Digital Doorway. uni
This latter aspect helps to ensure that the systdroth accepted and looked after by the community.

Besides instructions on how to login as a guestaisto register as a hew user, the text on thimIpgge
should indicate the benefits of registering a peasaser name and logging in with that user name to
motivate the entry of demographic data and asstigpplication usage.

A mechanism for allowing users to transfer filegrirthe digital doorway to a personal device

Numerous requests (both via the built in feedbackf and verbal requests) have been made for tesers

be save their work externally, as well as for fnigpfacilities. Users would be more likely to regisand
sign in with their own user names if they knew titrty could work on documents or other products ove

6
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more than one day, initially saving them in theseuspace on the Digital Doorway and then trarisigrr

them to their own device. The remote and oftenl forations of most Digital Doorway sites, combingith
the fact that the machines remain unattended fat wicthe time, make it essential that the houbmgnade
as robust as possible. Openings, such as CD-ROMgJiUSB ports and the like, had by necessity to be
eliminated to prevent users either breaking off@etray or sticking objects or chewing gum inte tiples.

Currently it is not practical to install a printareach site. The logistics of managing ink ancepap
remotely are too complicated. An alternative prepésto combine each Digital Doorway with a steffe
print facility, where a member of the community e for printing services and uses the cash taisube
business.

A mechanism has been designed which employs adltretiongle and customised software to enable
users to save their work to a personal device agchcellphone or PDA. An icon on each user'stdpsk
calls a script which, in turn, starts a Bluetookijeat exchange (OBEX) server application and dispka
custom graphical user interface (GUI) with whick tiser can select a file to download. The GUI has
purposefully been kept extremely simple in desigad easy to use, consisting of just two buttonshemnain
interface (select file, download file). The speciiluetooth device needs to be selected from aflist
discovered devices, and the transfer is establisfegluser confirms on the personal device thathiee/
wishes to accept the file and the file is downl@hde€his file can then be either viewed on the peas
device, sent to other users or transferred in dasifiashion to a Bluetooth-enabled computer linked
printing facilities where the file can be printédh example of the application of such a mechaniguld/be
the printing of a particular article by teachernsdse in the classroom.

User-paid GPRS internet surfing

Analysis of the user feedback obtained via theldaekl form mechanism brought a number of requests
for Internet access to light We want to now about internet ”; “I dont feel gaig some skills bcos we don't
surf the internet”; “I would like you to please dola your internet service please “; “Can u pls cahene to
the internet ”; “I need internet browser a.s.p "The digital doorway is de best cus we get 2 ¢ gplaets of
de world .we only need 2 know on de internet dat tioes it work-we tried a lot to open it but it doge
work-how can we solve dis kind of situation ”; “Actte the internet please .”{Language usage and
spelling of quotations are unchanged).

Due to the high cost of providing Internet accesthe Digital Doorways and the observed reduction i
the use of the other content on the system whenret was made available, we did not want the 8ligit
Doorway to become a free Internet café. A compremias to develop a system where a second GPRS
modem is attached to the server and one of the tereninals allows the user to surf the Internétisgther
own expense. Each user has a credit balancetfangt that can be topped up using pre-paid celtafaup
vouchers. After a user's individual Internet crédis expired, surfing is no longer possible.

Guest users can also have their Internet cregiiie® up; however, this credit becomes availabinio
user on that terminal who logs in with that guestoaint.

Through the above mechanism, more users are emgeglita create individual user logins for themselves
potentially increasing the amount of supplied derapbic data input during this user login creation
procedure.
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THE COLLECTION AND ANALYSIS OF DEMOGRAPHIC DATA AND
APPLICATION USAGE STATISTICS

In order to be able to analyse user demographidsisage at the sites accurately, a mechanism for
collecting this data and transmitting data back tentral server had to be designed. The followewuence
of events plays out in this process:

User chooses between guest account login, own togiew user creation

If new user creation is chosen, user takes acti@ngate own user space

User enters details (age, gender etc.) on form

Details are added to user registration file on BBver

File is updated once a day to Mindset server

Applications on DD are launched from menu using-apper script (tracker)

Wrapper script writes start time and applicatiame and arguments to user-specific log file
Log files are tarred together and copied to Mindseter once a day

GPRS modem is used to transmit tarred log filesragistration files back to central ftp server for
download and analysis.

Application usage data are logged for each user.more users who create their own user logins, the
more accurate the demographic and application usaigewill be. Consequently it is important to ¢eea
incentives for users to create and use their owven logins. An incentive is the permanence of fiaged in
the user’s home directory and the ability to prbtee permissions of those files. The customisesikidg
mentioned earlier provides a second incentivegtheenriching the computer experience for the user.

SOME RESULTS FROM THE DATA COLLECTION PROCESS

The results below are based on data gathered fdosités around South Africa, up to the beginning of
January 2008. Given that data is being colleatech fso many sites, each site consisting of thregt&i
Doorway terminals and multiple users per termitied,amount of data is extensive. Numerous social
insights and conclusions can be drawn from theyaisabf this data. Some broad results have emédrged
this process and are highlighted in the ensuingudision.

Registered users

Sites analysed: 75
Total self-registered users: 3,896
Average number of self-registered users per site: 5

Registered user versus guest user application laumes

Registered users: 52,409 recorded application asc
Guest users: 468,433 recorded application launches

Thus, only 11.2% of activity is generated by loggedself-registered users. Most users have not
registered their own user names or they do noinlagth nor use them. The reason for this is theegidevel
of complexity and computer skill required to create's own user name. Logging in as a guest usenne-
step process (entering the guest login as indicaetie screen); logging in as a registered usah#ofirst
time is a three-step process (typing “new” to reiehuser creation screen, entering details, lapgimwith
the newly created user name and password). Nditseokcreating a user name are indicated ondgal
screen, further encouraging the user merely tonagth a guest account.
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If the interventions are successful, this percentuld increase in future. This will be a retulirack
after the interventions have been in the fieldsimme months.
Registered user demographics
Gender:

Sixty-seven percent of all registered users inditéiheir gender; 33% did not. Of this 67% who
specified gender, the following results emergedteMas%, Female: 25%

Figure 6: Proportion of Male Users to
Female Users

The overall percentage of female to male usershigheer than observed at Mamelodi (Grobler 2004);
however, male users are still the clear majoribysTould indicate a tendency of male users to beem
forceful in their commandeering of the Digital Da@y terminal. A glance at the photograph at the
beginning of this paper shows how the system isgoased by males; female users remain on the mxiph

Further research questions are raised regardindegefior example, “Do more boys or girls create and
use individual user accounts rather than guestuats®; How does this relate to behaviour difference
between the genders?”; and “What are the differeitcéhe most popular applications accessed between
genders?”

Language:
On self-registration, users were given the optibspecifying their home language and their preférre

language of interaction. It is interesting to nibtat English as preferred language choice showadrkedly
higher percentage than home language choice.
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Figure 7: Home Language Figure 8: Preferred Language
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Although there was a high degree (16.7%) of spoitheaningless entries, this is to be expected in a
environment such as the Digital Doorway where uasgsstill coming to grips with ICT basics.
The high percentage of users in the 10 — 25 aggerean be attributed to the following factors:

a number of Digital Doorway are located in sch@oid higher education facilities.

young people are not afraid of new technology

young people have more spare time to spend atifi;aCDoorway

details of the self-registration process (the sewfcthese results) are shared between youngsters
more than adults.

While Mitra's Hole-In-The-Wall project is aimeddiildren, the Digital Doorway project seeks to
enable both children and adults. Neverthelessalloge results show that the greatest impact Ifedtiby
children and young adults; older adults seeminglydt benefit that much from the devices.

Site information for all users

Application Usage:

The following results are aggregates of both gusst application launches and registered user
application launches:

Table 2: Top 20 applications

Total Hits App 10,078 Localised game
31,342 Thunar file manager 8,399 Fun movie 2
30,973 Webcam launcher 7,857 Fun movie 3
29,550 DD homepage 7,707 Kasteroids game
28,140 Gnibbles game 7,376 Gnect game
24,964 Ktron game 7,236 Wikipedia

23,538 Fun movie 1 6,922 Glines game
17,377 Tuxmaths game 6,783 Science simulations
16,861 Tuxpaint application 6,301 Gnobots game
16,319 Educational suite 6,144 Ksame game
15,968 Xfce run application 6,046 Solitaire

15,675 Gnometris game 5,924 Planetary Journey
11,742 Potato guy

11,596 Mindset

Total recorded application launches: 529,484

SITE CATEGORISATION AND ACTIVITY

Sites can be grouped into the following four basitegories as depicted in Figure 11:

Operationally successfulsite is up and running, no hardware failures, GRRd satellite
communicating);

Socially successfuimuch usage of the system, many users self-regiite

Operationally unsuccessfulelectricity down, site switched off at night, pd8PRS coverage, hardware
failure etc.);

Socially unsuccessful(site not visited much, users not self registetingr names).

11
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Figure 11: Site Success Categorisation

It is possible, using the available data, to dagethe date of the first and the last loggedvagtias well
as days where activity was recorded, days whewtigity was recorded, and days where no records we
received. In this last case, typically the machimes switched off, or the GPRS communication wasrdow
Plotting a graph of site uptime, downtime and rdedractivity for a number of different sites giveseful
overview information for the project maintainersaanple of which is included in Figure 12.

Figure 12: Site uptime and downtime

Sites with a high level of user activity from thaydof installation (e.g., Albinigirishigh) can begarded
as ideal sites. Sites where very little recorditbfez activity or inactivity is recorded after thwestallation
date (e.qg., Alice library) are examples of operalty unsuccessful installations. Reasons for dterd are
that either the Digital Doorway itself is being sshied off / not functioning correctly, or the Miredserver
and gprs back haul are not functioning correctlgitd, such as the Bloemfontein fablab (High lefel
records, but no user activity), is an example sbeially unsuccessful site.

Sites experiencing a high level of operational pots will negatively impact on the social succesthe
site; however, an operationally successful sitémat necessarily lead to a socially successfel siactors,
such as community need, perceived value, inititiesiasm and community champion involvement,
influence the success of a site. Sites that arsowally successful become immediately obviousraft
comparing the number of logged days with activityite number of logged days without activity. Whigre
latter is high compared to the former, the sitedsbeing well used and relocation or intervensbould be

12
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considered.

The gaps in the graph in Figure 12 also highligiw lzertain assumptions on the use of the Digital
Doorway can negatively affect the technical daguaed. The units were designed to remain poweded 2
hours a day, and the log files transmitted at titeadf each day (i.e., at midnight) at a certairetitdowever,
champions at certain sites turned off the DigitabBvay each evening and turned it on the next mgrni
Consequently, the unit was never on in the midtéith@night and thus no logs files were sent. Aeno
robust system could transmit the log files thedwihg morning if they were not transmitted the nigh
before.

Is there a correlation between a successful sial@number of self-registered users at that site?
Plotting the totals of application launches verthiessnumber of registered users (on a site by sisésp
reveals some interesting results (cf. Table 3).yW8hhere such a variation in number of registersetrs
between one site and the next? Clearly, some popiiés have very few registered self-users. @hes
discrepancies can be explained by two influencaugdis: the nature of peer learning and user
demographics. Firstly, at sites where the notioareéting own user logins has been understoodpthigice
is transmitted from one user to the next, resuliting high self-registration count. At other sittse
advantages of self-user creation have not beepegpaand users are content to log in using the guest
accounts. Secondly, certain sites (e.g., Ntshongwaea located at primary schools where young céiid
although encouraged to use the Digital Doorwaydaghers, are less capable of grasping the bengfits
creating their own user accounts and are possitaple to read and understand the on-screen instnsct
for doing so.

Considering that both a level of ICT awarenessaaddgree of literacy is required for users to tegis
their own user logins, we can thus state that theber of self-registered users at a site is aatidle of the
following: activity levels at that site; the effactness of the site in achieving its goal of ICTH amformation
literacy training; and the degree to which peerrlem has taken place (where users have learneddach
other to create their own user logins).

Table 3: Application launches versus no. registeredsers, per site

13
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Site Name App Launches Reg. Users
elandeskraalmpcc 228433 298
valdezia 68934 312
soshanguvefablab 36075 139
albinigirlshigh 32060 31
ntshongweni 29473 2
sinthumule 17462 17
lepellehighschool 16689 65
mohlarekoma 16127 2
msunduzi 15348 115
wozamoyaschool 15296 3
ngxongweni_jss 15133 2
bulamahlo 13795 38
letabafetgiyani 12063 377
kalakengpschool 10567 7
skhosana_sec_setlhakwane 9956 4
kwam_hlonipa 9729 165
letabafetcollege2 9206 42
port_st_john_sss 8363 11
letabafetcollegel 8177 22

THE FUTURE

AUDIO PERSONALISATIONS

Work is currently under way to further personatise user's computer experience by providing
customised audio feedback to the user after Idgsystem will identify the user's name and his/her
preferred language and use TTS (text to speechijodagy merged with pre-recorded audio clips to
welcome the user by name in his/her own languadepagsent him/her with additional introductory
information on the Digital Doorway.

LITERACY-DEPENDANT DESKTOP LAYOUTS
A further development will be to allow user respemto direct which applications are brought to
prominence on the desktop. Based on the age, lgequal literacy level of the user, the Digital Deway
could modify desktop icons and menu entries to batgr for the expected needs of that particular. us
IMPROVED NETWORK MONITORING TOOLS
In order to ensure optimum uptime and efficientmtenance of each Digital Doorway, a real-time isua

Digital Doorway network monitoring tool is beingwigoped for immediate and accessible reportingache
site in the network, including individual componembnitoring and connectivity status.

14
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CONCLUSIONS

Despite the low percentage of self-registered usegsiest users and the corresponding limit to the
amount of demographic data available for analysikjable insights can already be drawn from thiectdd
data. By implementing the interventions mentionmethis paper and thus motivating more users toigeov
demographic data, we hope to gain further insigtat ihe user base of the Digital Doorway computer
terminals. Using this improved quality of data wid ise better equipped to provide an ICT servicat thill
improve the lives of some of the neediest peopteaduath Africa and on the continent.

15
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