
BERKELEY INSTITUTE OF DESIGN
B D

Technology Design for 
Developing Regions

Lessons from the field Divya Ramachandran

July 19, 2007



B DAbout me 

• Ph.D. student in human-computer 
interaction at Berkeley Institute of Design

• Also affiliated with Technology and 
Infrastructure for Emerging Regions (TIER) 
group
• Multidisciplinary research team made up of 
students in computer science,  social sciences, 
school of information etc. 
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B DBackground

• Gap in GDP between world’s richest and poorest economies 
has grown from 4:1 in 1820 to 20:1 in 1998

• Innovations since the industrial revolution offer gains only to 
societies positioned to take advantage of them [Sachs, 2004]

• Benefits of using information and communication 
technologies (ICT) in healthcare, education, government, 
etc. have been demonstrated 

• Important to co -design and co-deploy sustainable solutions 
[Brewer et al., 2005]



B D

Grameen Telecom, Bangladesh



B DChallenges in developing regions 

• Low exposure to technology
• Lack of infrastructure
• Shortage of trained staff 

• Cross-cultural differences (language)
• Educational and literacy barriers
• Limited local support for sustainability

• Distance!
• Long gaps between design iterations



B DField Experience

• Early-stage formative design with low literacy 
villagers (India and Uganda)

• Participatory design with rural school children  
(Uttar Pradesh, India)

• Iterative design with teachers and students at a 
school for girls from urban slums (Uttar Pradesh, 
India)
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B DEarly-stage Formative Design: 
3 Field Studies

Combadge,a speech-
operated voicemail 
device

Personal Communication 
Tamil Nadu, India

Primary Education
Uttar Pradesh, India

Microfinance
Uganda

Off-the-shelf point 
of sales device

Low-cost 
digital cameras



B DEmergent Lessons 

1) Assess users’ technology baseline

2) Design tasks for personal response

3) Make the study a community event

4) Let peers help each other

5) Watch different groups interact



B DEmergent Themes

• All three field studies used technology artifacts as 
conversational aids 

• Types of information gathered was based on the 
environment in which studies were conducted

• Common qualities among participants
• Low exposure to technology
• Strong sense of community



B D

Lesson #1: Use  artifacts to assess the Lesson #1: Use  artifacts to assess the Lesson #1: Use  artifacts to assess the 
technology baseline and market technology baseline and market technology baseline and market 
expectations of the community.expectations of the community.expectations of the community.



B DReactions (1): Cell phones

• Evaluation based on cell phones
• 33/64 users tried to draw comparisons
• 15/33 actually owned/used cell phones
• Cell phone features such as ring tones, birthday 

alarms, conference calls, sending pictures, 
screen, time display

• Cost as compared with cell phones –only worth 
buying if it’s cheaper than a cell phone

• Share cell phone towers or construct new ones?
• Prepaid cards with cost per message, or monthly 

charge?



B DReactions (2): Cell phones 
cont’d
• Benefits over cell phones:

• No need to dial numbers
• “I don’t use 90% of the features of cell phones”
• Not waste money on conversation when acknowledgement is 

not crucial
• Can go back and listen to messages and avoid arguments 

about “I never said that!”
• Disadvantages

• No live conversation or receipt acknowledgement
• Pictures on a screen could be better for illiterate users rather 

than remembering commands –recognition vs. recall
• Dealing with dialect differences
• Everyone can hear the messages
• Sharing is difficult because of individualized nametags



B D

Design tasks for participants to perform 
using the artifacts in order to elicit 
response.

`
Lesson #2: Design openLesson #2: Design openLesson #2: Design open---ended tasks for ended tasks for ended tasks for 
participants to perform using the artifacts participants to perform using the artifacts participants to perform using the artifacts 
in order to elicit response.in order to elicit response.in order to elicit response.



B D

Lesson #3: Open up the study as a  Lesson #3: Open up the study as a  Lesson #3: Open up the study as a  
community event in order to attract community event in order to attract community event in order to attract 
participants from widespread backgrounds.participants from widespread backgrounds.participants from widespread backgrounds.



B D

Lesson #3: Open up the study as a  Lesson #3: Open up the study as a  Lesson #3: Open up the study as a  
community event in order to attract community event in order to attract community event in order to attract 
participants from widespread backgrounds.participants from widespread backgrounds.participants from widespread backgrounds.



B DRelevant results for 4

Lesson #4: Allow peers to help one another Lesson #4: Allow peers to help one another Lesson #4: Allow peers to help one another 
in order to encourage participation and in order to encourage participation and in order to encourage participation and 
observe learning dynamicsobserve learning dynamicsobserve learning dynamics...



B D

Lesson #5: Create opportunities to Lesson #5: Create opportunities to Lesson #5: Create opportunities to 
observe social dynamics at different levels observe social dynamics at different levels observe social dynamics at different levels 
within the community.within the community.within the community.



B DLessons for Early Stages of Design

1) Assess users’ technology baseline
2) Design tasks for personal response
3) Make the study a community event
4) Let peers help each other
5) Watch different groups interact
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B DParticipatory Design Workshop

• Conducted a 10-day workshop at a rural school 
in Uttar Pradesh, India 

• Goal: participatory design of electronic games 
for learning English as a second language (ESL)

• English literacy enables:
• Educational & employment opportunities
• Internet & computer usage
• Higher social status



B D1 Equal Partnership

Lesson #1: Displaying a genuine interest to learn about 
the local culture could help build a more equal design 

partnership.

Camera interviews

Daily ice -breaker

Star award ceremony



B D2 Local Facilitators

• Adult facilitators 
• Provided valuable information about local 
culture
• Helped us communicate with local 
stakeholders

• Child facilitators
• Formed quick bonds with participants 
• Created enthusiastic, light environment

Lesson #2: Adult facilitators can serve as 
better cultural guides and local 

intermediaries but child facilitators help build 
a more encouraging atmosphere for their 

rural peers.



B D3 Prototyping Process

Lo - Tech Prototyping

• Used large poster and colored markers

• Objective was to teach 6 Hindi words in a 
shopping scenario

Facilitator: Why did you like the game Word Munchers?

Participant 2: Because of the frog and the way he laughed .

Researcher: …So the frog seems to be very important to 
the game, right? It is the reason you want to play the game, 
right? So your game should have something about it too 
that makes people want to play it many times. 

(Participants did not respond for several minutes).



B D3 Prototyping Process

Hi-Tech Prototyping

• Laminated cut -out model
with characters, sounds and 
simple animations

• Objective was to create a 
matching game with text and 
pictures

Researcher: Right now, you’re matching labels to pictures.  How can 
you change that to be more fun…What did Clifford do every time you 
got something right? 

Participant 2:  (nodding) When we see a door, we can make the door 
open. The tiger in the picture can roar...

Participant 3 : If we write the man’s name correctly in the box, maybe 
he can climb up the ladder. Can we do that?



B D3 Prototyping Process

Participant: I will tell [a new user] that this is a 
matching game and they have to type in the 
names of the animals in the labels next to them.

Researcher: What if the person has never heard 
of a tiger before? How will they know what it is?

Participant: …Click on it and the word will show.

Participant 1: If the player is taking too long on one 
level of a game, the sun behind him will set and stars 
will come out, showing that it’s night.

Participant 2: And after some more time, the night stars 
will disappear and the sun will rise again.  The player 
will know from this that he is just not fast enough.

Participant 3: And a rooster will give the call for 
daybreak showing that time is up.

Hi-Tech Prototyping

• Laminated cut -out model with characters, sounds and simple 
animations

• Objective was to create a matching game with text and pictures



B DWhy Involve Children as Partners

• Sense of ownership

• Immediate feedback
• What is fun

• Implications for new design ideas 
• Prevalent feelings towards learning
• Culturally relevant scenarios for 
content

Facilitator: How does [your game] compare to Clifford?

Student: I like our game more .

Facilitator: What is in this game that you like that’s not 
in the Clifford game?

Student: The numerical point system and the messages 
constantly spoken by the central character.

Feeling of Ownership

Facilitator: … give me an idea I can design using the 
goat.

Student: …When the farmer comes close to the goat, he 
will shout and drive the goat away.

Facilitator: Okay, good idea.

Culturally Relevant Scenario



B DParticipatory Design with 
Children 

• Building equal partnership
• Used photographs to learn about their lives
• Child facilitators acted as intermediaries
• Adult facilitators acted as local guides

• Lo-tech vs. Hi -tech prototyping
• Lack creative experience needed for lo -tech
• Draw ideas from primitives built in to software
• Appeal of technology => more enthusiasm



B DLessons for Participatory Design 
in General?

• Building equal partnership
• Show genuine interest in learning about local 
culture, language etc. from participants 
• Find facilitators with whom participants can 
identify

• Lo-tech vs. Hi -tech prototyping
• Lack of creative experience means participants 
may need more guidance
• Use technology “samples” for inspiration
• Appeal of technology => more enthusiasm



B DOutline 

Background
Field Experience: Formative Design
Field Experience: Participatory Design
Field Experience: Iterative Design
Establishing Relationships [Schwartzman ’07]
Finding information and partners
Conclusion



B DIterative Design in the Field

• India: afternoon school for urban slums girls

• Kindergarten and 1st grade students (14 girls)

• ESL baseline: some knowledge of alphabet

• Played 6 exercises over 3 days

• 6th grade students (11 girls)

• ESL baseline: simple sight vocabulary and 
basic conversational greetings 

• Played 12 exercises over 5 days

• No prior cellphone experience



B DLocalization

• Adapting software for a local context 
involves two steps

1. Internationalization

2. Localization



B DPACE Framework

• The four components of PACE framework

• Pattern

• Activity

• Curriculum 

• Exercise

• Pattern �ÆActivity �ÆCurriculum �ÆExercise

• Modular design and reuse 

• Localize only those parts that need changing



B DDesign Pattern

• “Template” solution to previous problem

• For ESL learning task, a design pattern is the steps 
that learner engages in to develop language skills

• Benefits: 

• Represent solutions to frequent problems in 
skeletal form

• Encourages reuse, avoids reinventing the wheel



B DLearning Activities

• The computer-mediated activity and 
its user-interface

• Concrete instantiation of an (abstract) 
design pattern

• Designed 9 learning activities based 
on the 11 shortlisted patterns

• Design goals

• Learnability

• Fun and engagement (Malone 1980)



B DCurriculum

• Syllabus that learner is supposed to learn

• Alphabet and context -specific vocabulary

• Scenarios for school, nature, traveling & shopping

• Numbers, dates and time

• Images from clipart libraries were 
edited for cultural appropriateness

• Audio voiceovers recorded with 
Indian accent



B DExercises

• Exercise = Activity + Curriculum 
• Implemented 6 learning activities to be piloted in 

Uttar Pradesh, India in late Summer 2006

Grapheme�ÆGrapheme
correspondence

Syllable
segmentation

Grapheme�ÆPhoneme
correspondence

Semantic�ÆWord
correspondence



B DSummary: Our PACE Process

• Localized highly-rated commercial language 
learning packages for an underserved community

• Pattern  �Æ Activity  �Æ Curriculum  �Æ Exercise

Pattern name: Oral Word �ÆSemantics Association

Focus: vocabulary building, listening comprehension

Solution (Suppose X=4, i.e. teach 4 words per round):
Repeat step 1 for X times:
1. Says a word and displays its meaning pictorially  

Repeat steps 2-3 for X times:
2. Displays one of the X words from step 1
3. Give learner at least X pictures to choose from, and 

feedback on whether or not his choice was correct

“Stop”

“Conductor”

…

word-picture
matching on
cellphones



B DWhy Iterative Design? 

• Lots of feedback to incorporate
• Technology baseline varies
• Not always possible to find intended users
• Localization issues can be region or even 

community -specific

• Modular design helps isolate areas where 
iterations might be necessary
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B DEstablishing Relationships 
[Schwartzman & Parikh, CHI ’07]

• Building rapport:
• “Show you are tough.”
• “Show you are capable.”
• “Show you care.”
• “Be willing to help wherever you can.”
• “Being local.” 
• “Clearly establish roles.”

• Designing Relevant Solutions
• “Identify natural champions.”
• “Listen.”



B DEstablishing Relationships 
[Schwartzman & Parikh, CHI ’07]

• Overcoming Challenges for Evaluation
• “At first, be patient and flexible.”
• “Conduct experiments that are clearly relevant 
for participants.”
• “Strive for balance between control and 
enthusiasm.”
• “Use accumulated social capital to achieve 
better testing conditions.”
• “Take compliments with a grain of salt.”
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B DWhy co-design and co -deploy with 
NGOs?

• Local NGOs:
• know how to get things done at the grassroots
• have long histories of work with the 
communities
• can give honest feedback about design
• are very aware of issuesat varying levels
• should be involved in deployment
• can mobilize communities and promote 
sustainability 



B DFinding Information & Partners

• UNDP and ICTD: http://sdnhq.undp.org/it4dev/
• ICTD daily news updates

• USAID: http://www.usaid.gov/our_work/economic_growth_and_trade/info_technology/
• Projects in multiple domains in more than 100 countries

• BytesforAll: http://www.bytesforall.org/
• “Experiments, highlights and organizes debate on the relevance of ICT to development 
activities”

• InfoDev: http://www.infodev.org/en/index.html
• Work focuses on three main themes: Access for all, Mainstreaming ICT, and Innovation, 
Entrepreneurship & Growth

• General Technology for Development: http://www.nextbillion.net/
• brings together the community of business leaders, social entrepreneurs, NGOs, policy makers, 
and academics who want to explore the connection between development and enterprise. 

• Bridges.org: http://www.bridges.org
• Conducts technology research, evaluations and policy analysis to inform organizations, 
governments and development aid agencies

• List of partners in India: http://www.itforchange.net/ict4d/south_india.html

• ICT in Africa: http://ictinafrica.com/

• ICT4D Stories: http://www.globalknowledge.org/gkps_portal/index.cfm?menuid=114



B DConclusion

Early-Stage Formative Design
• Assess users’ technology baseline
• Design tasks for personal response
• Make the study a community event
• Let peers help each other
• Watch different groups interact
Participatory Design
• Build equal partnership
• Select appropriate facilitators
• Use hi-tech prototyping tools for scaffolding ideas
Iterative Design
• Modularize to isolate areas to iterate on in the field



B DHappy Birthday, Lora!


