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Understanding Research in CS

• What is Research?
the search for knowledge or systematic investigation to 
establish facts

• Engineering is the discipline…of acquiring and applying 
technical, scientific, and mathematical knowledge to design and 
implement … systems and processes that safely realize a 
desired objective or invention

• Computer Science is the study of the theoretical foundations of 
information and computation, and of practical techniques for 
their implementation and application in computer systems



A Short Biography

Undergrad at University of Utah in computer 
engineering with a focus on computer 
architecture and digital design

Arrived at Berkeley to do a Ph.D. in computer 
systems

Dilemma: What problem moves me?  

Discovered human-computer interaction

Learned about technology design for the 
developing world



Research in ICTs & Development (ICTD)

Can information and communication technologies 
(ICTs) bring positive socioeconomic change to 
people in the poorest parts of the world?

technologists, social scientists, economists, and more

Human-computer interaction for development (HCID)
is about designing ICT interventions that appropriately 
address the needs of those living in poor socioeconomic 
conditions



Some examples of ICTD Research

Text Free and Speech UI for Low -literate Users
Medhi ’09, Plauche ‘07, Sherwani ‘09, Patel ‘09, 
Sharma ‘09

Specific Application 
Domains (Agriculture, 
Education, Health, etc.)
Patel ‘10, Gandhi ‘07, 
DeRenzi ‘08, Sherwani ‘07, 
Kam ‘10

Toolkits for Mobile Apps 
Parikh ‘06, Anokwa ‘09



Goals of the ICTD Research Process

Understand the social, cultural and political 
context

Consider the larger network of stakeholders

Explore and adapt appropriate theoretical 
frameworks

Evaluate early, often and in-context

Measure development outcomes



• 20% of global maternal deaths each year occur in India

• More than 60% of deliveries still occur at home

• Moving births to institutions can halve the number of maternal deaths

• Yet, cultural barriers deter women from delivering in institutions

Maternal Health in India



Qualitative Field Research 

Round 1: Health organizations 
in three Indian states

Informal meetings with health worker 
trainers, 2 doctors, 1 midwife, 4 
community health workers and 
observation of training sessions

Round 2: In -depth interviews in 
9 rural villages in Orissa

Interviews with 10 community health 
workers, 8 pregnant/postnatal clients, 4 
family members of clients, 4 traditional 
birth attendants, 11 village leaders and 
prominent women



Government’s View on Maternal Health

persuades improves

Client
Accredited 

Social Health 
Activist 
(ASHA)



Work Responsibilities

Neither ASHAs nor their clients have a clear sense of what 
ASHAs’ responsibilities are.

Prenatal Care

Immunizations

Institutional Deliveries

Monitoring Growth

Counseling

Family Planning

Postnatal Care

Breastfeeding



Challenges to ASHA Efficacy

• Training & Education
• Do not meet 8th grade minimum education 

requirement
• Many haven’t received minimum training
• Monthly meetings are ineffective

• Credibility
• Not seen as authoritative health resource 
• Difficulty being accepted in the village
• Need support of leaders 

“If a hospital jeep comes by and advertises [a pulse polio drive] then more 
people are aware of the issue. If we say the same thing, few people turn 
up. . . If I send notice by word of mouth, their reaction is - the jeep hasn’t 
come yet.”

~ an ASHA



Power Dynamics in the Village

Husband

Mother-in-law

Prominent Women

Village Leader



How can the current solution be improved?

persuades improves

Client and her 
Influencers

ASHA

motivates



A Place for ICT?

persuades improves

Pregnant Client 
and her 

Influencers

ASHA

motivates



Selected Mobile Phones 

• Growing prevalence and infrastructure
• Growth rates are fastest in developing countries
• Patchy coverage still motivates people to buy phones

• Portability/Form Factor
• Supports ad-hoc meetings and house visits
• Non-invasive: support sensitive interaction

• Platform for computing applications
• Supports interactive audio-visual media

• Low cost, relative to other ICTs that have these 
features.



Engaging Influencers

Count Influencer

3 Pregnant Client 

3 Village Leader 

2 Youth Leader 

2 Women’s Group Leader 

2 Street Play

1 TB Patient 

1 Nurse Midwife 

• Asked ASHAs to record videos 
• Videos starred various influencers 
• Videos covered many topics
• Influential people declared testimonials of support for ASHAs

Count Content

6 Roles of ASHA

6 Importance of ASHAs

4 Personal experience

3 Personal request to comply

2 Threats to health

1 Instructional

1 Reasons for non-compliance



Capturing Social Proof

“I was pregnant for the first time two years ago. Because 
they did not check me properly at the hospital, I had some 

complications . . .Now there are ASHAs and we get all 
kinds of help. Now there are no difficulties.”

~ Pregnant client of ASHA

Social Proof: Social Proof: In making behavioral changes, individuals In making behavioral changes, individuals 
are most strongly influenced by information about what are most strongly influenced by information about what 
others do. [others do. [CialdiniCialdini ’03]’03]



Video Testimonial Example

Village council member speaks about the role of ASHAs in anemia 
prevention.  This video was recorded by an ASHA using a mobile phone.



Persuasive Video Example

Video on danger signs during pregnancy created by researcher with the 
help of a local artist and NGO staff.



Engaging Clients

• ASHAs had more concrete task to perform on house-visits
• ASHAs learned to pause video for explanations
• Other influential family members joined conversation



Logging Usage

• Made a collection of 7 
videos describing danger 
signs during pregnancy

• Each video was 
launched by a J2ME app 
that logged start and end 
times

• At end of deployment, 
collected and analyzed 
logs
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Two-phase Deployment 

• Provided basic usability training
• Familiarized them with videos
• Gave instructions to show videos to clients
• Extensive training on usability and usage
• Measured marginally significant improvement in self-efficacy of 

ASHAs (p = 0.06) before and after Phase 1



How can the videos be improved?



Persuasive Message Architecture

• Barrier – Solution – Action

Lecture Example

Myth General
Statement

Many women
believe that <myth>.

Correction Explanation <myth> is not true; 
in fact, <correction>.

Action Instruction You should
<action>.

• Identified common myths and barriers
• Common argument: iron tablets will make the baby 

too big to deliver normally

Dialogic Example

Question about 
personal beliefs

Do you believe that 
<myth>?

Explanation with 
rhetorical question 
tags

<myth> is not true; in 
fact, <correction>, did 
you know that?

Request for personal 
commitment

Will you <action>?



Study Design

• Created two sets of content
• Anemia: persuaded women to take iron pills
• Birth preparedness: persuaded women to save money   
for emergencies during childbirth

• Recruited 7 health workers and 52 of their clients

• Clients were assigned to one of three groups
• Dialogic message
• Lecture-style message
• No phone, only interaction with health worker

• Two house visits to each client, with health worker
• Counseling session (between 15-30 minutes)

• Follow-up after 7 days without prior notice



Outcome Measures

• Quality of counseling session
• pause time during video (for discussion and explanation)
• activity of health worker 

• Engagement of client
• Response by client to video
• Response by client to health worker
• Client Attention 

• Persuasive Power
• Number of iron pills taken
• Amount of money saved



Results: Quality of Counseling 
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Quality of counseling significantly improved with 
dialogic style of message presentation.

(p < 0.001) (p < 0.001) 



Results: Client Engagement
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• No apparent increase in client 
engagement

• Qualitatively observed that 
engagement was higher with 
phone (both lecture & dialogic)

(p = 0.16) (p = 0.16) 

(p = 0.12) 



Results: Persuasive Power

• Persuasion was very hard to measure in context
• Most did not have iron pills (we provided them: another 

intervention)
• Personal attention from health worker (and us) was rare
• Money-saving depended on whether or not they had money 

to save
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(p = 0.86) (p = 0.61) 



Thrills & Challenges of Rurality

Traveling long distances in 
difficult ways

Working in the Dark



Thrills & Challenges of Meeting People

Empowering Women 
with Information

Being Inspired

Dealing with uncooperative 
stakeholders



Thrills & Challenges of Technology

Getting Honest Feedback

Excitement of first-time users Effects of Novelty



Thrills & Challenges of Culture

Variation in Language Caste and Community

Traditional Practices
Literacy



ICTD Goals Revisited

Understand the social, cultural and political context
Persuasion and motivation as key barriers to address

Consider the larger network of stakeholders
Solution must strengthen ASHAs, and draw community support

Explore and adapt appropriate theories of behavior
Theories of persuasion and motivation guide the design process

Evaluate early, often and in-context
Need for modifying and improving deployment strategies

Measure development outcomes
Focus on health outcomes as measure of success



Large NGOs & 
Int’l Organizations

Government 
Agencies & 
Policy Makers

Grassroots 
NGOs

Scalability & Sustainability

Content 
Creators

Domain 
Specialists

Software 
Developers

ICTD 
Researcher 

Sustainability

S
ca
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Interested in ICTD?

• Get some local experience
Visit a local NGO/hospital/school and try to find out how the skills you 
have might apply

• Read up 
Check out the Information Technology and International Development 
(ITID) journal, or proceedings from the ICTD conference

• Join mailing lists
• tier@cs.berkeley.edu
• ictd4dev@lists.csail.mit.edu

• Email me if you have specific interest in working on this or 
similar projects: divya@cs.berkeley.edu\

But most importantly, find a problem that moves you!



Thank you!

Special thanks to the Gram Vikas staff – especially Damayanti
Das & Parama - Prabhu Dutta Das, Vivek Goswami, Sandra 
Spence, Dipti Vaghela, Kentaro Toyama, Paul Aoki, Dhiren
Patra, Rabin Patra, Sonesh Surana, Ilda Ladeira, Nithya
Sambasivan, Bill Thies, Jahanzeb Sherwani, Brian DeRenzi, 
colleagues at TIER, the Berkeley Institute of Design, and 
Microsoft Research Labs, India, and my dissertation committee –
John Canny, Eric Brewer, Tapan Parikh & Malcolm Potts.

This material is based upon work supported by the National Science 
Foundation under Grant No. 0915705.


