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Research in ICT and Development

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
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Some examples of HCID 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

PROBLEM DEFINITIONINTRODUCTION ITERATIVE DESIGN IMPACT CONCLUSION

Toolkits for Mobile Apps 
Parikh ‘06, Anokwa ‘09

connecting people and information



A Human -Centered Approach

• But it’s not always a question of information access

“Just making information available to community health workers by no 
means motivates them to use it . They need to know why to use it , 

how to use it, why it’s personally relevant , and where to utilize it. Only 
then will it be of any use to them.” 

~ a  Health Worker Trainer

• Looking beyond the role of technology as a tool for 
information transfer

• Drawing from human-centered theories to explore its role in 
changing attitudes, behaviors, practices .
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• 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

PROBLEM DEFINITIONINTRODUCTION ITERATIVE DESIGN IMPACT CONCLUSION



Motivating Health Workers [CHI 2010 Best Paper]

• Created tools for motivating rural community health workers 
to effectively counsel pregnant women

• Demonstrated improvement in health worker self-efficacy 
(important factor for motivation)

• Integrated qualitative field research and iterative design
• Analysis of psychological theories of persuasion to target 

health behavioral change
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Conducting HCID Research [CHI 2007, ITID 2009]

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

• Extracted lessons for gathering qualitative data by introducing 
technology artifacts [CHI 2007]

• Co-authored article on collective reflections on field experiences and 

lessons for HCID researchers [ITID 2009]
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Mobile Learning Games [CHI 2007, IDC 2006]

• Shared lessons for effectively engaging rural children in 
participatory design [Kam, Ramachandran et al., Interaction 

Design and Children 2006]

• Developed a framework for 
English language learning game 
development [Kam, Ramachandran 

et al., CHI 2007]
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Speech & Persuasion [Persuasive ‘08 Best Paper]

Lecture-style Messages

What about…?

Dialogic Messages
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Approach to ICTD Research

Stage 1: Problem Definition

Stage 2: Iterative Design

Stage 3: Impact 

PROBLEM DEFINITIONINTRODUCTION ITERATIVE DESIGN IMPACT CONCLUSION

Understand the social, cultural and political context
Consider the larger network of stakeholders
Explore and adapt appropriate theories of behavior
Evaluate early, often and in-context
Measure development outcomes
Build relationships for scaling and sustaining



1: The Problem Definition Stage
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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
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Government’s View on Maternal Health

persuades improves

Client
Accredited 

Social Health 
Activist 
(ASHA)
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Work Responsibilities

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

Prenatal Care

Postnatal Care

Breastfeeding

Immunizations

Monitoring Growth

Counseling

Institutional Deliveries

Family Planning
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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
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Power Dynamics in the Village
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Husband

Mother-in-law

Prominent Women

Village Leader



How can the current solution be improved?

persuades improves

Client and her 
Influencers

ASHA

motivates
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A Place for ICT?

persuades improves

Pregnant Client 
and her 

Influencers

ASHA

motivates
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2: The Iterative Design Stage
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Motivation for 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.

PROBLEM DEFINITIONINTRODUCTION ITERATIVE DESIGN IMPACT CONCLUSION



March 

Prototype Design & Evaluation

April May

House 
Visits

June

Focus 
Group

Extensive 
Training & 
Post –test
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Initial Training 
& Pre-test

Prototype Dev. Phase 1 Deployment Phase 2 Deployment



Video -based Tools 

• Found that text-materials were highly under-utilized
• Decided videos would be rich and engaging media 

for persuasion

Testimonial videos
starring influential people in the village

Instructional videos
persuasive reference information with images and 
voiceovers

• Implemented customized video player in J2ME for 
Nokia 3110c
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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
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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



Factors of Influence

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

Authority:Authority: People are more persuaded People are more persuaded 
by those perceived as authority figures by those perceived as authority figures 
and experts. [and experts. [MilgramMilgram ‘63]‘63]
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Video Testimonial Example
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Village council member speaks about the role of ASHAs in anemia 
prevention.  This video was recorded by an ASHA using a mobile phone.



Self -Efficacy and Motivation

Behavioral changes are based Behavioral changes are based on selfon self--efficacy, or efficacy, or 
one’s one’s perceived ability to perform. [perceived ability to perform. [BanduraBandura ‘77]‘77]

• Verbal Persuasion:
When an individual hears from another that their 
performance is good, i.e. a testimonial, self-efficacy will 
improve.

• Enactive Mastery:
When the subject has personal experience where they 
perform a task well, self-efficacy will improve.
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Instructional Video Example
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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

PROBLEM DEFINITIONINTRODUCTION ITERATIVE DESIGN IMPACT CONCLUSION



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

[CHI 2010 Best Paper]



How can the videos be improved?
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Guided Persuasive Arguments

• Dialogic and Lecture-based messages
• draws from prior work, and art of rhetoric

• Engage users by invoking frequent 
“commitments” to actions via yes and no 
questions 

• Used rhetorical question tags after each 
statement (i.e., “right?”,“okay?”) to 
invoke response

• Persuade the user by targeting their 
common arguments against an action
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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>.

• 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>?

PROBLEM DEFINITIONINTRODUCTION ITERATIVE DESIGN IMPACT CONCLUSION



3: The Impact Stage
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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
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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
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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) 
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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) 
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Results: Persuasive Power

• Persuasion was 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

• Health worker variability; significant difference across health 
workers (p < 0.05)

• Health workers of the same caste as clients were significantly more 
persuasive (p < 0.05) for iron pill task

0

1

2

3

4

5

6

7

Dialogic Lecture Control

Iron Pills Taken

0

1

2

3

4

5

6

7

8

Dialogic Lecture Control

Amount of Money Saved

(p = 0.86) (p = 0.61) 



Large Scale Evaluation

• In early implementation stages of 
large-scale quantitative experiment 

• Comparison of mobile phone 
videos, flip chart and control

• Randomized controlled trial pilot 
with 75 ASHAs, ~350 pregnant 
clients

• Will follow pregnant clients over 
pregnancy (approx. one year)

• Pre and post surveys on health 
outcomes
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Large NGOs & 
Int’l Organizations

Government 
Agencies & 
Policy Makers

Grassroots 
NGOs

Scalability & Sustainability

Content 
Creators

Domain 
Specialists

Software 
Developers

ICTD 
Researcher 

Sustainability

S
ca

la
bi

lit
y
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Enabling New Work

• Integration with open-source data-
collection tool for community health 
workers, CommCare (deployed in 
Tanzania)

• Add videos to support counseling during  
surveys 

• FXPAL Research labs: building 
mobile video capture tool help 
people capture the right content

• Inspired by our work with user-
recorded video testimonials
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Future Work
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Evaluating Video Testimonials

• What impact do they have on video stars? 
• Increased support of ASHAs?
• Increased support of health initiatives?
• Increased support of government programs?

• What long term effects do 
they have on ASHAs?

• What impact do they have on 
clients?
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Expanding to Network of ASHAs

• Connect ASHAs to each other and their supervisors

• Preliminary self-efficacy improvement result  for ASHAs is 
promising
• Foster a community of practice for ASHAs to create and share 
content

• Tools to support sharing positive experiences
• Rating user-generated videos
• Other applications like diaries, newsletters, Q & A portal
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Broader Fields of Interest

• Applications of persuasive approach in 
development context

• environmental awareness
• agricultural practices
• financial literacy
• motivation of teachers & other government program staff

• Persuasive health applications in the industrialized 
world
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Closing Thoughts…

Exciting new space with a lot of possibilities
complex problems with simple solutions
rigorous research with unexpected challenges
innovative ideas with real impact
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Understand the social, cultural and political context
Consider the larger network of stakeholders
Explore and adapt appropriate theories of behavior
Evaluate early, often and in-context
Measure development outcomes
Build relationships for scaling and sustaining


