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ABSTRACT exploring how computing can be made accessible to illiterate

We present work that explores whether the asynchronousgeer US€rs. This poses a significant design challengehassheer
peer communicin capabilities of email can be made accessible @Pundane of text in standard interfaces suggests sigificant
to illiterate populations in the developing world. Building on retooling of the interface or completely new interaction styles
metaphors from traditional communication systems such as postatVould be required to ensure usability by illiterate populations.

mail, and relevant design principles established by previous previous work in designing user interfadesilliterate and semi
research into texfree interfaces, we designed and evaluated a |iterate populations focuses on bropdnciples recommending
prototype asynchronous communication application built on features such as the use of graphical icéng,[12, 13, 14, 19, 20,
standard email protocols. We considered different messagep(], minimal use of textd, 7, 12, 13], voice annotation12, 13,
formatsi text, freeform ink, audio, and video + audi@and via 14, 20], easy navigability2, 7, 12, 13, 17, 20, 20] and the use of
iterative usage and design siems, determined that video + audio  nymbers fopeoplewho may be illiterate but not mmerate 2,

was the most viable. Design alternatives for authgntlcatlon 13, 19, 20, 20]. These principles have been applied to applications
processes were also explored. Our prototype was refined ovefiy the areas of job searchd 13, 15, healthcare §, 14], map
three usability iterations, and the final version evaluated in a two navigation 3] and microfinance 19, 20, 20], but has not yet

stage study with 20 illiterat users from an urban slum in peen significantly applied to computerediateccommunication
Bangalore, India. Our results are mixed: On the one hand, the

results show that users can understand the concept of video mailThe majority of communication applicatiantargeted towards
They were able to successfully complete tasks ranging fromilliterate users arein the area of agriculture éndedicated to
account setup to login to viewing anceating mail, but required ~ querybased communications between an illiteraggsonand a
assistance from an online audio assistant. On the other hand, theréerate agricultual expert P2, 24, 26]. These applicationsand of
were some surprising challenges such as a consistent difficultycourse the increasingly ubiquitous mobile photigrenty only
understanding the notion of asynchronicity. The latter suggestsprovide illiterate users witivoicebased communicatiothat is
that more work on the paradigmrisquired before the benefits of ~ typically synchronousTo the best of our knowledge, there are no

email can be brought to illiterate users. applicationsyet developed forasynchronous computenediated

) ) ] communicatiordedicated to illiterate users. In partiaylthe most
Categorles and Subject Descnptors common asynchronous communication tool, email, which has had
H.5.2 Information interfaces and presentation: User interfaces a profound i mpact on the |ives

is essentially inaccessible to illiterate people.
General Terms

. - . In this paper, we explore the question of whether and how the
Design, Experimentation, Human Factors. Pap p 9

berefits of an asynchronous communication tool like email might

Keywords be_ made acce_ssible to populations _With little to no Iite_racy. Our
ultimate goal is tocreate a communication experienbeilt on

standard emaiprotocolsi thus enabling simple inteperability

1. INTRODUCTION with other systemased by the literate worldthat do not require

literacy to enable effective asynchronous communicatfs.a

ICT for development, videmail, illiterate users.

Information and communication technology for development, first sten t d lizing thi | | th £ vid
focu®s on computing applications for soe&wonomic Irst step towards reaiizing this goal, we expiore the use ot video

development of underserved communitiég, [L3, 14, 15, 16, 19 rather than text as the communication medium. We prekent t
20, 20, 22, 23, 24, 26]. One common cla,rac’teriéticc’Jf tiwes’e design and e_vall_Jation of a prototype v_ideail appl_ication _that
un,ders’ervéd ’corr;munitie is illteracy. Even conservative uses a combination of graphics, animation and voice assistance to

estimates of illiteracy suggest that there are over one billion empower lliterate users to be completely selfant right from

illiterate people in the worldll]. As such, there is value in  Setiing up accousthroughcommunicating using.

computing application intended to aid and be used by people inIn the following sectionswe further discusghe motivation and
challenges of this problem spag@gevious researcfrom which
we draw design guidancéje usercommunitywe worked with,
the iterative design and implementation of a fully functional
prototype video mail system, and a tstage user study that
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2. MOTIVATION and CHALLENGES 3. RELATED WORK

There are over 1.Billion email usersn 2007, and this number is  There arethree areas of related work which are particularly

expected to rise to 1.6 hillion by 2011 worldwifi25]. Thus, relevantto our researchFirst is the wek on usefinterface design

email is clearly a dominant asynchronous camivation tool for illiterate users. &ond is thareaof web-based asynchronous

amongst literate people worldwideowever,usersare expected communication applicationdocused on novice but literate

to haveseverabprerequisiteskills, including: usersThird is thework onpictorial password for authentication.

A Literacy or at least senliteracy. 3.1 Interfaces for llliterate Users

A The ability to recall login information that is a combination of Ealy researchin this area place emphasis on the need for
text, numerals and symbols. contextual design methode explore this problem, asliierate

users are very different from the target user imagined by most
A The ability to seup their account by understanding the interface designers 3. We follow this lead, and have spent
standard settings of the service provider. literally hundreds of howrin the fieldworking with nonliterate
peopleon a variety of projectsMost previous work with nen
literate users focuses othe mechanics of thénterface In
particular, researcherscognizedhe value of imagery in place of
A An understanding of and ability to use a navigational system text, and extensive use of graphics is advocated by most of this
which is heavilytextbased. work [6, 7, 12, 13, 14, 19, 20]. Somealso exploredthe value of
voice instructionsand annotationsMuch of the interesting work
in this areafocuses orthe subtle interplay between graphics and
audio to generate a compelling interfaSeme authorsote that it
A Constant decisiomaking from multiple existing choices to  might be plausible to include numerals, as illiterate users are often
achieve a task. numerate 12, 13, 19, 20, 20], while others have focused on ulta

. . . simple navigation as a design gfail
These skill requirements of current email systems make them

essentially inaccessible tothew | dds one bi | | i oReSe Rripciplese have, g applied r;50| eatdextfree user
Now, one could argue that this population might be better servedNtérface [12, 13, 14, 15 for 'similar user groups for other
with technologies such as mobile phones which have a |Owerappllcat_|on domains such as;oblnform_atlonsys_tenﬂqr |II|te_rate_
usability barrier. However, the synchronous communication domestichelpers 12, 13, 19, a health information dissemination
capabilities provided by mobile phes are clearly not suitable for ~ Systém for illiterate patients14], mapnavigation L3 and

all communication scenarios. More asynchronous forms of Microfinance[19, 20, 20]. One highlevel goal of these systems
communication are also desir alydsdocreaginterfacgsthat @ illifrate pegsan capseop first s s |
letter writerso who ply their cogtact with aomputer; tgmmediatglyperigry yseful taskegth | ;|
the developing world (particularlyni India) vividly illustrate. ~ Minimal additional humaressistanceSince our interface goals
While the ageold physical letter continues to serve its intended '€ clearly very similar, it is worth identifying some design
purpose, as these populations become increasingly mob"e,prlnmples_that arise from this prior art. In particular, we draw
traveling farther afield from their home villages in seek of work, UPon earlier work by members of our research tez# jvhere

the need for efficient communicationwith their now design principles for texree interfaces were elicited through

geographically distant relatives and friend becomes more acute &thnographic study involving ove0@ hours and 20people from

Thus, more efficient alternatives to the postal mail service merit Urban slums in Bangalore, Indighey are as follows:

serious investigati on. -rédéordrasn Léberal ude @fsgaphdcs tnal fimadery;husedof static ehaméhwn

the asynchronous communication tool of cleoiamongst the representations with voice annotatioWhile the use of graphical
technologicallyliterate peoples of the world, it is arguably imagery rather than teis an obvious feature, the exact nature of
reasonable to see if we can somehow morph this technology tathe graphics can make a huge difference. A comparative study
also serve the communication needs of the illiterate. [14] between different audivisual media with 200 participants

Doing so requires significantly ameliorating the skill requirerse ~ Showed  that static hardfawn representations with voice

of current email systems as enumerated above. The primary2nnotations were best understood.

challenge is in providing both an interface and communication No use of text, but nurats might be acceptabl&Vhile less text
medium that does not rely on text. The difficulties inherent in text makes sense for people who cannot read, it was discovered that
as the medium of communication could potentially be solved by illiterate people could often easily recognize numei@ls ( 1, é
using video and audio exclusively. The arguably more daunting hence it might be reasonable to use numerals in the integhce
remaining challenge is in designing a user interface that would least for some sset of the illiterate user population.

a I ow async Hikredu i m'@'Pf’i lalnd a u\%lc&feec?o&c@é% He|p ‘fh?oﬁgho%tperecorded human speech

in a facile manner for people who are not only illiterate but also
completely novice computer users. In approaching this challenge,
we draw from previous research interfaces used in other
application domains.

A Dealing with email client applications that are normally text
intensive.

A An understanding of hierarchical structuring of information
(folders, etc).

was found to be extremely valuable. As such, it is recommended
that voice feedback and hdde provided throughout the interface.

Consi st en Easilyi hceebsplé and always available
auditory help allows an application to be more autonomously
used, even for novice useidditionally, an onscreen character
could help users relate the votoea visual representation.
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3.2 Asynchronous Communication are arguably Hose that impact oudesignsthe most. Other
. . . demographic characteristics of this population likely had less
Appllcatlons for Novice Users influence on our particular problem space; however, we list them

Researchers have looked at communication systems betweefere for the sake of full disclosure: About half the people were

novice users and domain experts through a gbased approach  temaje household erkers who clean private homes, wash dishes,
using voice g2, 24, 26] and video p6]. Both these examples are  4nq o forth, The other half were mmigho aretypically daily

in thg agriculture domainWhile these do use voice and video like wage laborers like plumbers, carpenters, construction workers,
we inend fo, they do not address the piepeer personal  mechanics, or fruit and vegetable vendors. Their primary language
communication domain that is the focus of our work. of communication § Kannada, but many speak additional
In the personal communication domain, research on Chineselanguages such as Hindi, Tamil, or Telegu. The average
migrant workers and the interaction with their childieas been household income was INR 800NR 3000 (approximately USD
studied L7, 18]. While these studies explore research questions 187 USD 67) per monthin line with general market statistics on
similar to those we are interested in, they were essentially initial wages in Indig1]. A few had television sets, music players and

feasibility =~ explorations that recommend voice-based gas burners, but these were not owned by all households. Some
communication augmented with video. Nofidielity working had seen computers in the houses efrtemployers, but due to
prototype was developed and as such no significant usability class and castéased discrimination, wergenerallyprohibited
studies were conttted using a working systefh7, 18]. from touching the computer (even for the purposes of cleaning?).
3.3 Pictorial Passwords for Authentication 5. PROTOTYPE VIDEO MAIL SYSTEM
Researchers have explored the use of pictorial passwords for use¥hile some aspects of our explorations into the feasibility of
authentication that provides bettercall and usability[3, 5, 8]. video mail as a synchronous communication technology for

However, most of this work aims at providing insights and illiterate users could be accomplished using primarily-felity
principles for literate computer usets. a series of experiments, methods, we chose to iteratively develop a higluslity working
Katre [8] studied the use of pictial passwords for illiterate prototype system instead. Since a working system will allow us to
populations and found that while users could easily recall condwt true usability tests in the field, we believe it will allow us
previously seen pictures, they were not necessarily able to recall 4o obtain a more ecologically valid and deeper understanding into
set of pictures in a particular sequence as would be required for dhe issues surrounding the potential use of this technology. The
typical password authenticatioscheme. Katre proposes various prototype was designed and refined over three stages:

schemes that might mitigate the sequence recall problem, bu . .
these have yet to be tested in a real ap?plication. P t5'1 Im,t' al Designs and,Mental Models e

In the first stage of our design processe used principles
4. TARGET USER COMMUNITY suggested by prior researchtéxtfree user interfacdd 2, 13, 14,
We conducted our research with people in three urban sluml15] to generate the initial user interface. In addition, we strove to
communities in Bangalore, Indidalo gain access into these promotea strong mental association with existing systems of
communities, we worked with a n@overnmental organization = communication as a method to ease novice suseto this
(NGO) called Stree Jagruti Samiti (SJS), which has had antechnology. Accordingly, we chose the postal system as a
established presence in these thmemmunitiesfor 15 years. SJS  metaphor that would be easily understood by our target
works primarily with the women and childrémthe slums. All of community. Theu s er interfaceds @Al ooko
the people we worked with had threemmon background traits ~ familiar IndianpostcardFigurel), and the functions and controls
(1) functional illiteracy or seriteracy (typically somewhat  simulated the process of creating and posting itisually salient
numerate); (2) low levels of formal education (highest education audio assistant & designed as a pgsrsonwho explained
attained being schooling up to the fourth dgg and (3) no creating, sending and receig video mdiin terms of the postal
experience whatsoever in using a compufdrese traits make systemds process that was famil:i
them an ideal user population with which to explore our ideas
with regards to creating a voice and video based email surrogate
suited for illiterate populations.
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These communitieswe work with have theirown unique
characteristics, anthese should be kept in mind when attempting
to generalize the results we present lat€or example, R

populations differ in terms of their attitudes toward illiteracy. The

people we worked with weneery frank with respect to illiteracy,

attaching no shame to the inability to read; this is unlike illiterate ~ Figure 1. Indian postcard used as a familiar metaphor.

individuals in deVelOped COUntrie.S- who often hide this |nab|||ty Our initial prototype design is illustrated F‘igurezl On the left
Also, our users held strong positive associatiohthe English of the screen is an image of a woman dressed as a typical Indian
language (whiclthey did not speak for the most part) with wealth postperson that represents the audio assistant who provides
and prestigé both a holdover from colonial British rule, as well  context specific voice help when the user hovieesmouse cursor

as a moderuay fact due to the economic opportunities available over it. This audio assistant remained on screen at all times as it
to English speakers. These characteristics might have had aRyas our intent to provide a consistent place where users could turn
impact on ou results in a manner that could well have been to for help at any timeFigure 2a shows the login screen, which
different had our users beepeople from other locations and  consists of numbers for the user ID, and pictures for the password.
cultures. The state of illiteracy, poor education, and ignorafice  Figure 2b illustrates the inbox of messagesnsisting primarily
computer technology are factors common across all our users angf a photograph of the sender with color coding to indicate new



and old messages, and a time of day icon (moon and sun), and th§ 2 Free-Form Study of Revised Prototype

area used for creating messages in four possible formats: freefornyy, response to the key observations in the previous stage, we made
ink which we thought might be viable asmeans of spontaneous  ¢eyeral modifications to the prototype in turn:

expression, audio only messages, audio+video, and itext ) )

included for backward compatibility for the literate user. Clicking @ Changed the login mechanism to use photossefrs as the
on the relevant message format icon immediately started the !0gin ID instead of the numeric ID. The pictorial password
recording. We chose to support these threeteghformats rather mechanism used in the first stage was retairfédu(e3a)

than video alone as at this initial stage we did not want to presume,
that video was necessarily the best format for asynchronous
communication by illiterate users.

Replaced the vertical scrollbarstwvimuch larger up/down
arrow icons at the top/bottom of lists as requiféidre3b).
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c) Removed the color coding of old and new messages.

Login ID Slil)e?r?d S}jﬁgﬁtrid Unfortunately, we were noeble to devise an alternate
- - ‘ IS Password mechanism for distinguishing between old and new messages
Audio Assistant that we felt would work for this population of users.
1 2 3

d) Added explicit start, stop, and play buttons to control the
playback and creation of mail messadeigiire3b).

H..‘,"?‘ e) Added smooth animated transitions between screens.
(1 ¢l =
) —> ‘ =) 1 f) Added an account creation phase for first time users.
————) ——
Password
Pictures Return to Password Reture Selected Sglected
Login ID Palette Login Picture
Screen I ID Password
Recipients 5383 l ¢
yozs
L o A
= LIy S :
) I,E—: < = Inbox /e = = 4 s
_,,\'4.. - - 'Y l - | |
7/ R 2 b€ Send
il Frne - Send | v
& 5
\Wilg / . P \
Y 2 /553 >4/ &\ & .‘ Delete o~
[ ™ v 2 . —
Ink Mode Audio Mode Video Mode Logout Inbox Video Feed Recipients
Figure 2. Initial prototype. (top) Login. (bottom) Inbox & mail > l *
creation. Red annotationsare for illustration only.
Usin is initi ia i —> Send
g this initial prototype, we sought feedback via informal user
testing and interviews with three people representiitgrate,
semiliterate and seasoned computer user groblmse that we Delete

deliberately included a seffiferate and seasoned computer user ¢
because we wanted to get a sense of how the perceptions and T

usability of our designs might differ depending on the user
population. These sessions led to several key observations:

Play, Stop & Record Controls

Figure 3. Revised prototype. (top) Login. (bottom) Inbox &

a) Login has to besimplified. User name as a combination of I [
mail creation.

numerals and the password as a combination of images

required recall on two separate parameters, and this provedn order to further evaluate this revised prototype, we installed the

difficult for the users. software on an unattended computer accessed by a group of thirty

people whose background was comparable to our ultimate target

user community. These users were emplogsdcleaning and

facility maintenance staff at our corporate office in Bangalore.

The software ran on this computer for a-sigek test period. We

. ... chose to do this phase of testing in this setting rather than with the

d) Actions should occur only when the user conducts a specific \,imate target users in the slum conmities because we wanted
function and not automatically. For examptee prototype  y, refine our prototype as much as possible within our controlled
started recording immediately upatlicking the relevant facilities before taking it out into the field
message format button, rat her tshan usqng additional fistart/ st
recodingodo buttons, resulti ngThetaskequined thepartcipants io-spttheir ownmail account

on the systemlogin and send a mail. We observetiether the

applicationcould beused without human assistance, if in fact it

would be used at all, and the hurdles faced while using it.

b) Vertical scrollbarsnvere not understoolly the illiterate and
semtliterate usersas the arrowsimply wentunnoticed.

¢) Color coding for old and new messages was not understood.

e) Animation is neededwhen transitioningfrom one screen to
the next. Abrupt switching as is typically done in regular
applicationsresulted in confusion due to a loss of continuity.



