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Introduction
Mobile phones compelling platform to provide 
underserved communities with ICT access
Existing studies lack longitudinal (long-term) field trials
4-month field trial, 14 participants

Pecan Park neighborhood, Houston, TX
Average neighborhood income below poverty line
Free neighborhood Wi-Fi from TFA/Rice
Lost 3 phones due to theft

Gave participants experimental phones with logging SW
Held training sessions, and provided support
Held regular focus groups 
Pilot Study for design, Control Group for comparison
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User Studies
Pilot Study 

1 month
10 college students from Rice
2 focus groups

Formulate initial hypotheses 
Helped optimize logging software 
Helped to better understand main participants
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User Studies
Main Long-Term User Study 

4 months
Participants attended one of two focus groups every 
3 weeks
14 teenage participants in Pecan Park
2 were paid helpers to organize meetings
all had PC-based Internet access and knowledge at 
school
13 had access to PCs at home, 7 dedicated
6 had own phone plans, others used our prepaid 
plans
$20 gift card or 130-150 minute refill every focus 
group
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Experimental Phones with In-Situ Logging
HTC Wizard Pocket PC Phone

T-Mobile MDA, Cingular 8125, etc.
Hardware QWERTY keyboard,
touchscreen, Windows Mobile 5

Automatic logging software
Every minute

Battery charge status (%, voltage, charging)
Backlight status

Every 5 minutes
Visible 802.11 networks (BSSID, SSID,
infrastructure, encryption, signal strength)
Visible cell towers (Cell ID, signal strength)
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Applications Available on Phones
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Communication
Text Messaging (SMS),  
Instant Messaging (IM),  

Email (Outlook / Web based)

Media Player,             
Games,  CameraRecreational

Internet Explorer (IE)

Work / Educational Word Mobile,  Excel,  
PowerPoint,  Acrobat

Personal Information 
Management (PIM)

Address Book,         
Calendar,  Task List



Logging Limitations
Ethics and privacy

Application active / used, web site browsed, phone 
calls, etc.
Even with IRB approval, finding participants is unlikely

Power consumption
Limits logging frequency

Did not attempt to use Wi-Fi / cell tower 
localization

Agnostically clustered usage locations instead
Did not track application usage

Used display backlight status to infer usage instead
Resort to self reported data
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Focus Groups
Interviewer asks questions and leads discussions towards 
research questions
Being in a group helps understanding, memories, brainstorming
Focus groups useful when researchers want to find new 
hypothesis
Limitations

Hard to quantify
Require significant coding and analyzing effort

We formed hypotheses from previous focus group sessions and 
our Pilot Study
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Application Usage
We were interested in non-voice usage

Voice usage previously studied
Used display backlight status to quantitatively 
infer usage

Sessions > 2 minutes assumed non-voice
Used focus groups for qualitative data

Recreational apps (e.g. Media Player, camera) 
most popular
Work / Educational Usage (e.g. Word, IE) caught 
on from 2nd month

Usage dependant on location & context
12 / 26



Usage Change
Popular applications change through study
Usage drops quickly, takes 6 weeks to stabilize
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Beginning Midway Towards end 
Text Messaging                        

IM       
Word Mobile           

Games                 
Media Player                       

IE                         
Stylus    

Hardware keyboard        



Usage Convergence

Our participants usage changed 
considerable over course of the study

Why?
Users explore and assess usability and 
usefulness of features over time

Their usage changes as their assessment 
converges
Assessment and therefore usage variation 
can take long time to converge
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Convergence Model for Usage Evaluation
Qualitative, interpretive model for convergence time
Important impact factors

1. Required Knowledge and Skills
user has to acquire the skill/knowledge to effectively use 
feature

2. Context-Dependency
user has to be in context to assess features useful or 
frustrating under more limited context

3. Visibility and Accessibility
user is more likely to explore more visible and accessible 
features 

4. Initial Bias
user may have perception about a feature or its associated 
prestige

We interpret usage evolution based on this model 15 / 26



Examples for Convergence Model
Text entry (initial bias)

Initially used stylus for novelty and coolness 
Switched to HW keyboard for functionality

Instant Messaging (context dependency)
Participants were avid IM users, attempted to use IM 
on phones
Popularity dropped quickly due to Wi-Fi’s lack of 
mobility support

Charging behavior (acquire knowledge)
Adapted charging behavior in 1-2 months

Word Mobile usage (acquire skills)
Usage increased as typing speeds increased
Average 28 WPM at end of 4 months, compared to 
18 WPM for control group
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Privacy-Respecting Location Clustering
Wi-Fi APs and cell IDs info can be used to directly 
calculate approximate location 

We did not attempt this due to privacy considerations
We cluster APs according to their proximity with 
minimal disclosure of location information

We consider two access points in the same cluster if they 
have been logged together many times during 
Each cluster corresponds to a unique physical area
Method limited to locations with visible Wi-Fi APs. 

Most of our participants indeed spent a significant portion of 
their lives in such locations; the average among all participants 
was 73%. 
We cluster locations without visible Wi-Fi access points together 
as a single area

Clustering locations into areas enables us to study the 
location dependency of usage 
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Location Dependency of Non-Voice Usage
Areas 1 to 4 denote top 4 location clusters where participants spent 
their time
Locations shown collectively as ‘No Wi-Fi’ could not be classified

Some reported moving in home or in neighborhood for coverage
Usage highly mobile and location dependent
Phones used at home too, alongside PCs (assumed area 1)
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Phones as Personal Displays
Mobile phones are known social symbols and 
fashion accessories. 
Our phones allow personalization of 
appearance and functionality beyond regular 
phones, similar to PCs 

Participants extensively personalized the of the 
phones
Personalization helped them control their image 
among peers and demonstrate individuality 

From the mid of the study, we were able to tell users 
only based on phone appearance.
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Prestige of Ownership and Usage
Prestige induces curiosity and encourages adoption 
and sharing
We found two distinct types of prestige

1. For the possession of expensive objects 
2. For the access to valued functionality 

The first type was initially dominant, but short lived 
“[my friends] would say ‘that's a cool phone’… they really 
like it but it's kind of expensive”

Second type quickly overshadowed first
“my friends still like it, because of Windows Media Player 
it's partly an MP3 player”
more apparent when phone carries a unique function e.g. 
Wi-Fi
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Sharing
Mobile phones better suited to sharing than PCs 

High accessibility brings more opportunities as 
sharing is contextual
The perceived risk for phone sharing is smaller than 
PC sharing

Hypothesis: a user makes a decision regarding 
sharing based on 

Perceived gain, in personal prestige and social capital
Perceived risk, in privacy and security

The balance is dynamic, depending on the 
potential person to share. 
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Sharing Trends
Initially, participants demonstrated the phones and their 
features

Necessary step from prestige due to the possession of 
expensive objects to prestige due to access to valued functions

Soon, participants sharing the phones with their peers. 
Shift from values of prestige from conspicuous consumption to 
an interest in gaining social capital. 

Privacy Concerns Limits Sharing Circle
Phones are gradually loaded with personal data and 
unintentional “traces” such as call history, text messages, and 
pictures taken with the phone camera. 

Physical security limits sharing 
News of incidents quickly spreads at school, influence not limited 
to participants involved in incident. 

Throughout the study, our participants became more selective 
regarding which friends they could entrust the phone to

Shift in balance between the perceived risks and gains
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Discreet Usage 
Small form factor and accessibility enable ICT access in a 
discreet and private manner

Usage disallowed in high schools except during lunch breaks.
Logs and focus groups show this rule was routinely 
circumvented
Challenging to control discreet usage while respecting user 
privacy

Initially, participants unanimously agreed the experimental 
phone is difficult to hide
By second focus group, we got stories indicating significant 
skillful discreet phone usage

impossible to carry out on laptops
Discreet usage includes rushing homework on Word, 
checking emails, text messaging, and gaming. 
such discreet usage may be detrimental to the owners best 
interest, in particular when they are minors.
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