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allenge

* Naturalistic data collection Is
— time-consuming,
— costly,
— resource intensive
* Desktop-based studies often in controlled
usability labs
— Context/environment not typically an issue



pal Today

Introduce In Situ Self-Report Methods

— Convince you that they are useful!
« Studying human behavior
 Validating, assessing, building UbiComp apps

Introduce our new tool

— The My Experience (Me) Tool
— Context-aware self-report app for mobile devices

Go over some XML
Questions/Answers



n Situ (“in place”)

« Studying people in naturalistic settings:
— Direct observation
— Indirect observation
— Diary method
— Experience Sampling Method (ESM)




The Experience Sampling Method



« Larson / Csikszentmihalyi

1983]

— Procedure for studying what
people
Do
« Think
* Feel
— Asking individuals to provide
systematic self-reports

« Random occasions
» During waking hours

Randswly timed reports of immediate experience hace frroved frectful

for the stady of diverse topics, such ar solitude and bulomia

The Experience Sampling Method

Reed Larson
Mihaly Csikszentmihalyt

T'he Expenence Samphng Method (ESM) is & rescarch pnm'durr for -(‘.ulymg
what people do, feel, and think during thelr dally lives. [t consists in asking
individuals to provide systematic self-reports at random o ns during the
witking hi of & normal week. Sets of these self-reports from a sample of
individuals create an archival file of d experience. Using this file, it
becomes possible to address such questions as these: How do people spend
their time? What do they usually feel like when engaged in vanous activities?
How do men and women, adolescents and ad isturbed and normal sam-
ples differ in their daily psychological states: h r describes the Exg
rience Sampling Method and diustrates its use for studying a broad rang
issues,
The origins of interest in daily experience and the origins of the
method can be traced to numeroas sources within the fickd of psycholo

of the cardiest spokespersons for the scientific study of everyday life was

Lewin (1935, 1936}, wi . d investigation of the “topolo
activity. He believed that, by e g the psychological life space, itw
be possible to understand the forces that structure daily thought
Regrettably, Lewin did not bave a method for studying daily experie

“I'he aurthors wish w thank Larry Chalip and Mark Freeman for comments on
thix chapeer. Parts of the research divew ] we Spencer Founds
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Called “signal-contingent” sampling...



her Sampling

* Interval-contingent sampling
— Sample on experiences at fixed times
— Good for time series data
— Typically less burdensome to subjects
* They begin to expect prompts
« Event-Contingent sampling
— Report on experiences based on event of interest

— Subject must be “cognitively-engaged” into own
actions



Benefits of ESM

Psychological Perspective



* Reduce recall memory bias

— Important for qualitative data [Barrett 1998]

« Difficult to remember mood, feeling, thoughts of
particular events retrospectively

Emotional
Intensity

Men Women Men Women

Retrospective or ESM
Global Reports Reports




ltiple Assessments

* Multiple assessments over time allows for
studying within-person processes [Conner
2004]

— Time-series data
— Observe patterns

— Look for correlations between elements
 Medication taken
 Perceived pain

— Calibrate responses per subject
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Natural Setting

 Naturalistic data collection method

— Qutside the lab
 “Ecologically valid”

— Studying behaviors in real-life situations...
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udies

* Psychology/Medical Sciences*
— Smoking, Asthma, Pain

— Alcoholism/binge drinking; migraine
headaches, eating disorders

— Self-esteem, depression coping, flow
— Many more...

* List lifted from Conner 2004
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ESM Modernized



mputerized ESM |

* Advantages
— Ensures compliance

— Sophisticated presentation
« Conditionals
* Probabillities
* “Question pools”

— Record reaction times

— Data already in computer
 reduces data entry error

Assume Anne wants to know
your location right now.

Would you want the systemto |

tell her *something® or
*nothing* about your location?




>omputerized ESM |

» Disadvantages
— Input constraints (limited free response)

— Human factors
« Small screen, buttons, etc.
* Requires some prior experience with technology

— Costs
 Particularly for large-n subject studies

16



ontext-Triggered Sampling

* New sampling technique

— First introduced by Intille et al [2003] with
Context-Aware Experience Sampling (CAES)
Tool

* Use sensor data to achieve more targeted
triggers
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e Allows us to validate/assess context-aware
algorithms

— “Did you just finish jogging?” Yes/No
— “Are you at work right now?” Yes/No
— “Did you just finish your conversation?” Yes/No
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ultiple Assessments

* Provide training data for machine learning
— Models tailored per subject

 Look for contextual features where
algorithm performed well and not-so-well
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Natural Setting

 Validate user interfaces, sensors,
algorithms, etc.

— Within the environment of actual deployment
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l/lUbiComp Studies

 Computerized ESM
— Personal Server [Consolvo et al 2003]
— Location disclosure [Consolvo et al 2004]

« Context-triggered ESM

— Interruptability [Intille et al 2005]
« Using the CAES Tool

— Place preferences [Froehlich et al 2006]
 Using the Me Tool
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My Experience Tool



y EXperience Tool

AUDIOYOX

« Advantages |
J Survey #1 |

Please click the OK button to

— Multi-media capture (audio, video, etc.)
. ki . Thi
— Reduces some human factor issues vl o T,

' i inute.You h nd
» Audio playback of questions/answers {';}';“;gfof:aj:;ng;?"' £
« Settable fonts, colors, sizes disnessea.

« Simplified interaction
— Real-time wireless connectivity

|

— Context-triggers
- Sensor combinations... a ] a
— Modern platform support ST e o=
-« Mobile phones and PDAs L o | Suce [ 6uana J
Troxs | 8oy [



y Experience Tool

» Disadvantages

— XML input file with sensor scripts
 Limited usability for non-programmers
* Brightside: Looking into creating a front end!

— Equipment costs

« Currently requires modern device
— Windows Mobile 5.0

* Brightside: Prices continue to decline
— Reuse equipment
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ontext-Awareness

« Advanced sensor support

— Scenario: Fithess Study

» Detect: Running

« Walit to prompt...
— Scenario: Elderly Study

» Detect: Medication bottle picked up

 Trigger survey if it's past lunch and not detected
— Scenario: Sensor failure

« Watchdog
 Trigger survey Iif no sensor state change
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olving Context-Awarenes

* Use machine learning

— Real-time customization of inferencing
algorithms

— Hopefully prompts become more targeted

— Provide evidence that algorithms being tested
can be tailored per person
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Example Usage

Voting With Your Feet



ting With Your Feet

 Investigated relationship between place
visit behaviors and place preference

— How often you go to a place...
— How far you travel to get there...

* 4-week study, 16 participants
— Participants recruited from Seattle area
— My Experience Tool
— Online web diaries
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SM Triggers

* Two triggers
— Mobility
« Using GSM signals, can detect movement
* When stationary for 10 mins, trigger survey

— Time
» Essentially a fail-safe
 No movement sensed for 1 hr, trigger survey

AS



Ih Level Results

4,295 ESM guestionnaires administered
— 3,458 Completed (80.5%)

368 web diary sessions completed
On average,
— 28 days of ESM data per participant

— 216 completed ESM surveys/participant
— 1.5 minute survey completion time

1,981 individual place visits
— 862 public place visits (~1.9/day)
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Sensor vs. Time Triggered Surveys

O Sensor Triggered
B Time Triggered
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Q
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Store Other Restaurant Café In Transit Bar Work Personal Home

Public
Place Category










Fox Sports on Thursday, September 8 ¥ririsisis (3 stars)

1. Wwhat was the primary reason for your rating?
Timeline for 09/08/2005

32 pm (Med)] ~

2:23 am My House
B30 am ~ B:38
Car
am
. . . 712 am ~ 12:09 Net Desk - Seattle
2. How did you find out about this place? Fm

12017 pm = 12:28
pm

Walk

12:28 pm ~ 12:46 Chez Dave - Union

pm Square
12:8A - 220

P Walking
pm

3. wihy did you go to this place? 2290 o 248

= Het Desk - Seattle
pm
CHY ~ 3:80

P Walking
pm
442 pm - i Rock Bottom-
pm Seattle
451 pm ~ &1 Walki

4. Would you recommend this place to athers? Why ar why not? pm AT

&35 pm ~ £:39 Elephant and
pm Castle
fida - 734

P Walking
pm

7 pm ~ 916

= Fox 3ports

pm

5. If you were with a group, how did the group decide to go to this place?
If wou were not with a group, type "M/A"




« UbiFit 2.0 (Summer 2006)
— w/Sunny Consolvo et al

» Elderly Care (Fall 2006)
— w/Beverly Harrison et al

* Rehabilitative Medicine (Planning Phase)
— w/Mark Harniss & Kurt Johnson
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Feedback!

Jon Froehlich

jfroehli@cs.washington.edu
University of Washington
Computer Science and Engineering



ompliance

« Can be an issue...
— Stone et al [2002]

— Paper diaries fitted with photosensors that
detected light and recorded when the binder
was open and closed

 Self-report compliance: 90%
« Actual compliance: 11%
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My Experience Tool

. C# (NET CF 2.0)




* Extend computerized self-report to mobile
phones

* Provide evidence to support context-
triggered sampling

« Use machine learning techniques to
customize sampling per subject in real-
time
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