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my phd thesis focus is: 

the design and study of eco-feedback technology 

sensing feedback 

technology that provides 
feedback on individual or group 
behaviors with a goal of reducing 
environmental impact  



toyota prius toyota prius 



technology that intentionally 
changes attitudes or behaviors 
through persuasion and social 
influence 

- B.J. Fogg, 2003 

 

my work combines behavioral science, 
environmental psychology and computer science 

persuasive technology 



motivation techniques 

• information 

• goal-setting 

• social comparison 

• historical comparison 

• commitment 

• incentives / disincentives 

• rewards / penalties 

• feedback 

• …. 
 
Geller, E.S, et al. A conceptual framework for developing and evaluating behavior change 
interventions for injury control. Health Education Research 5, 2(1990), 125-137.  



1.low-level 
feedback 
 

2.high-level 
feedback 



toyota prius toyota prius 

High-level 
Feedback 

Low-level 
Feedback 



render the  

   invisible  visible  

feedback not only draws 
attention but also 
provides a learning 
function 
 

-Van Houwlingen &Van Raaij, 1989 

the power-aware cord 
- Gustafsson & Gyllenswärd, CHI 2005 

 



goal-setting 

1. direction attention 
2. have energizing function 
3. affect persistence 
4. can affect behavior 

indirectly 
Latham & Locke, 2002 



rewards / penalties 



 



pedometer cell phone fitness 

study 

Consolvo, S., et al. Design Requirements for Technologies that 
Encourage Physical Activity. CHI 2006 



ubifit 

• fitness monitoring application 

• automatically senses activity 

• at-a-glance goal information 
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strength 

cardio 

flexibility 

walk 

week’s goal met 

recent goal met 

[Consolvo, CHI2008] Consolvo, S.,  et al. "Flowers or a Robot Army? Encouraging Awareness & Activity with Personal, 
Mobile Displays" UbiComp 2008, COEX, Seoul, South Korea, September 21-24, 2008. 
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Best Fit Linear Trend 

no glanceable display glanceable display 

effectiveness of the ubifit 

glanceable display 

Study occurred over Thanksgiving, Christmas, and New Years.  

Best Fit Linear Trend 



ubigreen 

exploring the use of mobile 
phones as a persuasive 
eco-feedback technology 
to sense and feedback 
information about personal 
transportation 

sensing feedback 

Froehlich et al., CHI2009 

transportation display 



formative studies of transportation 

choices and behaviors 

download myexperience here: 
http://myexperience.source.forge.net 



studying transportation decisions 

in situ 



sensing transit 

18 

msp 

1 

user 

3 2 

cell towers 

minimum activity duration: 7 minutes 

Walk Bike Drive Alone Train Carpool Bus 



raw sensor data to transit 

activity 

collect raw 
sensor readings 

calculate 
features 

produce 
margins 

measure of confidence 
for particular activities 

mean, median, 
range, etc. 

smooth margins into 
meaningful actions 

smoothing is defined 
by the application, not the MSP 

generated at varying rates generated at ¼ second intervals 

Send margins to phone 
via bluetooth 

Saponas, T., Lester, J., Froehlich, J, Fogarty, J., Landay, J. 2008. iLearn on the iPhone: Real-Time Human Activity Classification 
on Commodity Mobile Phones. University of Washington CSE Tech Report UW-CSE-08-04-02. 



current 
activity 

value  
icon bar 

evolving 
image 

phone 
background 
(wallpaper) 



everything resets  
on sunday 

7:27 PM 

 

 

03/30/08 7:45 AM 

T-Mobile 

 

03/31/08 8:05 AM 

T-Mobile 

 

03/31/08 5:15 PM 

T-Mobile 

 

03/31/08 5:30 PM 

T-Mobile 

 

03/31/08 7:23 AM 

T-Mobile 

 

04/01/08 8:05 AM 

T-Mobile 

 

04/01/08 5:38 PM 

T-Mobile 

 

04/01/08 6:11 PM 

T-Mobile 

 

04/01/08 7:41 AM 

T-Mobile 

 

04/02/08 5:22 PM 

T-Mobile 

 

04/02/08 6:55 AM 

T-Mobile 

 

04/03/08 7:15 AM 

T-Mobile 

 

04/03/08 4:48 PM 

T-Mobile 

 

04/03/08 5:56 PM 

T-Mobile 

 

04/03/08 6:09 PM 

T-Mobile 

 

04/03/08 9:45 PM 

T-Mobile 

 

04/03/08 10:07 PM 

T-Mobile 

 

04/03/08 07:28 AM 

T-Mobile 

 

04/04/08 05:41 PM 

T-Mobile 

 

04/04/08 07:35 PM 

T-Mobile 

 

04/04/08 11:01 PM 

T-Mobile 

 

04/04/08 08:31 AM 

T-Mobile 

 

04/05/08 10:19 AM 

T-Mobile 

 

04/05/08 12:00 AM 

T-Mobile 

 

04/06/08 



7:27 PM 03/30/08 7:45 AM 03/31/08 8:05 AM 03/31/08 5:15 PM 03/31/08 5:30 PM 03/31/08 7:23 AM 04/01/08 8:05 AM 04/01/08 5:38 PM 04/01/08 6:11 PM 04/01/08 7:41 AM 04/02/08 5:22 PM 04/02/08 6:55 AM 04/03/08 7:15 AM 04/03/08 4:48 PM 04/03/08 5:56 PM 04/03/08 6:09 PM 04/03/08 9:45 PM 04/03/08 10:07 PM 04/03/08 07:28 AM 04/04/08 05:41 PM 04/04/08 07:35 PM 04/04/08 11:01 PM 04/04/08 



tree 

polar bear 



seattle pittsburgh 

4 weeks 

office admin 

3 

consultant 

3 

program manager 

4  

programmer 

4  

consultant 

1 

student 

4 weeks 

sales clerk 

3  

law enforcement 

1 

student 

3 

engineer 

2 

student 

2 

student 

1 

student 

N=6 N=7 



Monday Saturday 



visual design 

26 

I would like more information about 

carbon emission savings. 

- Participant 15 

need for quantitative data 
I would like to see some graph or raw 

data.  

- Participant 13 

images revealed progress 
I liked the tree because it was, to my 

mind, a pretty progress bar. I could tell 

the difference at a glance. 

- Participant 11 



increased awareness 

27 

It definitely keeps you more aware of 

it [personal transportation] every 

single day.  You use your phone 

every single day so you know.   

- Participant 6 

It’s omnipresent 

- Participant 9 



engagement 

28 

sustaining anticipation 
I want to have different stories every week … 
to maintain curiosity in the app. 

- Participant 8 

anticipation 
I liked that we didn’t know what it was going 
to do. Like when your phone turned from 
leaves into flowers and then apples. 

- Participant 15 

If you opened it up, people would generate 
their themes online and share them. It would 
be cool. 

-Participant 10 



social engagement 

Some people at work knew 

about the polar bear and 

every day they asked me 

about it. ‘Did you get a seal 

today?’ 

- Participant 14 

I would show my friends, ‘look 

at my tree, isn’t it cool, look at 

the flowers…’ They thought it 

was pretty cool. 

- Participant 9 
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One participant stated that when a 

trip hadn’t been automatically 

recorded, “I felt like I was being 

cheated out of my ‘points’” 

- Participant 15 

our real-world interactions as 

input to games 

I think negative reinforcement would also be 
good. I think maybe my polar bear should 
drown though if I am bad. 

- Participant 14 

Future designs could incorporate 

more overt gaming models 

I want to see the final stage I can  

get to… 

- Participant 7 

concept of gaming 



nike+ipod 

nike+ipod tracks your runs and provides low-
level and high-level feedback about performance 





 







difficulty estimating levels of 

personal activity 

underestimate food overestimate levels 
of activity 





across air nyc nearest subway 

iphone app 



http://onebusaway.org/ 



real-time rome 
MIT’s SENSEable City Lab, directed by Carlo Ratti 



understanding human mobility 

patterns 
Marta C. González, César A. Hidalgo  &  Albert-László Barabási, Nature, 5 June 2008 
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