
Papers Co-Chairs:
Scott E. Hudson, Carnegie Mellon University
Geraldine Fitzpatrick, Vienna University of Technology

Technical Program Co-Chairs:
W. Keith Edwards, Georgia Tech
Tom Rodden, University of Nottingham

Conference Chair:
Elizabeth Mynatt, Georgia Tech

The 28th Annual CHI Conference The 28th Annual CHI Conference 
on Human Factors in Computing Systemson Human Factors in Computing Systems

Vol. 1-4 ~ April 12-15 Papers & Notes       



 

 
 
 

 
The Association for Computing Machinery 
2 Penn Plaza, Suite 701 
New York, New York 10121-0701 
 
Copyright © 2010 by the Association for Computing Machinery, Inc. (ACM). Permission to make digital or 
hard copies of portions of this work for personal or classroom use is granted without fee provided that copies 
are not made or distributed for profit or commercial advantage and that copies bear this notice and the full 
citation on the first page.  Copyright for components of this work owned by others than ACM must be 
honored. Abstracting with credit is permitted.  To copy otherwise, to republish, to post on servers or to 
redistribute to lists, requires prior specific permission and/or a fee.  Request permission to republish from: 
Publications Dept., ACM, Inc. Fax +1 (212) 869-0481 or <permissions@acm.org>. 

For other copying of articles that carry a code at the bottom of the first or last page, copying is permitted 
provided that the per-copy fee indicated in the code is paid through the Copyright Clearance Center,  
222 Rosewood Drive, Danvers, MA 01923 (USA). 

 
Notice to Past Authors of ACM-Published Articles 
ACM intends to create a complete electronic archive of all articles and/or other material previously published 
by ACM. If you have written a work that has been previously published by ACM in any journal or 
conference proceedings prior to 1978, or any SIG Newsletter at any time, and you do NOT want this work to 
appear in the ACM Digital Library, please inform permissions@acm.org, stating the title of the work, the 
author(s), and where and when published. 
 
ISBN:  978-1-60558-929-9 
 
Additional copies may be ordered prepaid from: 
 
ACM Order Department 
PO Box 30777 
New York, NY  10087-0777, USA 
 
Phone: 1-800-342-6626 (USA and Canada) 
+1-212-626-0500 (Global) 
Fax: +1-212-944-1318 
E-mail: acmhelp@acm.org 
Hours of Operation: 8:30 am – 4:30 pm ET 
 
ACM Order Number   608103 
 
 
 
Printed in the USA         
 

                                        

CHI 2010: ACM Copyright Information April 10-15, 2010, Atlanta, GA, USA

ii



CHI 2010 Table of Contents 

Volume 1 Pages: 1–644 Volume 3 Pages: 1417–2158 

Volume 2 Pages: 645–1416 Volume 4 Pages: 2159–2642 iii

xx About SIGCHI and ACM 

xx Upcoming Events 

xxi CHI 2010 Conference & Technical Program 
Chairs’ Welcome 

xxii CHI 2010 Papers & Notes Co-Chairs’ Message 

xxiii From ACM SIGCHI’s President and Vice 
President for Conferences 

xxiv CHI 2010 Organization 

xxvi CHI 2010 Associate Chairs 

xxviii CHI 2010 Papers & Notes Reviewers 

xxxxv Sponsors, Supporters, & Contributors 

April 12th, 2010 – Volume 1 

Session: EPIC #FAIL 
Session Chair: Janet C. Read, University of Central Lancashire  

1 Estimating Residual Error Rate in Recognized 
Handwritten Documents Using Artificial Error 
Injection 

 Edward Lank, Ryan Stedman,  
Michael Terry, University of Waterloo 

5 Predicting the Cost of Error Correction  
in Character-Based Text Entry Technologies 

 Ahmed Sabbir Arif, Wolfgang Stuerzlinger, York 
University 

15 SHRIMP - Solving Collision and Out  
of Vocabulary Problems in Mobile Predictive 
Input with Motion Gesture 

 
 

Jingtao Wang, University of California, 
Berkeley  
Shumin Zhai, IBM Almaden Research Center
John Canny, University of California, 
Berkeley 

Session: Exploratory Search 
Session Chair: Gene Golovchinsky, FX Pal  

25 Reactive Information Foraging for Evolving 
Goals 

 Joseph Lawrance, Massachusetts Institute of 
Technology & Oregon State University 
Margaret Burnett, Oregon State University 
Rachel Bellamy, IBM T.J. Watson Research Center 
Christopher Bogart, Oregon State University 
Calvin Swart, IBM T.J. Watson Research Center 

35 How Does Search Behavior Change as Search 
Becomes More Difficult? 

 

 

Anne Aula, Rehan M. Khan, Zhiwei Guan, 
Google 

45 Effects of Popularity and Quality on the Usage 
of Query Suggestions During Information 
Search 

 
 

Diane Kelly, Amber Cushing, Maureen 
Dostert, Xi Niu, Karl Gyllstrom,  
University of North Carolina at Chapel Hill 

Session: Making Meaning in Large Displays 
Session Chair: Niklas Elmqvist, Purdue University  

55 Space to Think: Large High-Resolution 
Displays for Sensemaking 

 

Christopher Andrews, Alex Endert,  
Chris North, Virginia Polytechnic Institute 
and State University 

65 Effects of Interior Bezels of Tiled-Monitor 
Large Displays on Visual Search, Tunnel 
Steering, and Target Selection 
Xiaojun Bi, Seok-Hyung Bae, Ravin Balakrishnan, 
University of Toronto 

75 Let’s Go from the Whiteboard: Supporting 
Transitions in Work Through Whiteboard 
Capture and Reuse 
Stacy Branham, Virginia Polytechnic Institute 
Gene Golovchinsky, Scott Carter, Jacob T. Biehl,  
FX Palo Alto Laboratory, Inc. 

Session: Multitasking 
Session Chair: Mary Czerwinski, Microsoft Research  

85 Multitasking and Monotasking:  
The Effects of Mental Workload on Deferred 
Task Interruptions 
Dario D. Salvucci, Peter Bogunovich, 
Drexel University 

89 On Reconstruction of Task Context After 
Interruption 
Dario D. Salvucci, Drexel University  

93 Evaluating Cues for Resuming Interrupted 
Programming Tasks 

 

Chris Parnin, Georgia Institute 
 of Technology  
Robert DeLine, Microsoft Research 

103 Multitasking Bar: Prototype and Evaluation  
of Introducing the Task Concept  
into a Browser 

 

Qing Wang, Huiyou Chang,  
Sun Yat-Sen University 

Session: Organizations and Communities 
Session Chair: Amy Bruckman, Georgia Tech  

113 Across Boundaries of Influence and 
Accountability: The Multiple Scales of Public 
Sector Information Systems 

 

Christopher A. Le Dantec, W. Keith 
Edwards, Georgia Institute of Technology 

123 A Case Study of Micro-Blogging in the 
Enterprise: Use, Value, and Related Issues 
Jun Zhang, Pitney Bowes Inc. 
Yan Qu, University of Maryland 
Jane Cody, Yuling Wu, Pitney Bowes Inc. 

133 Student Socialization in the Age  
of Facebook 
Louise Barkhuus, Juliana Tashiro,  
University of California, San Diego 
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Session: Privacy Awareness and Attitudes 
Session Chair: Carman Neustaedter, Kodak  

143 Independence and Interaction: Understanding 
Seniors’ Privacy and Awareness  
Needs for Aging in Place 

 Jeremy Birnholtz, McKenzie Jones-Rounds,  
Cornell University 

153 Contravision: Exploring Users’ Reactions  
to Futuristic Technology 

 Clara Mancini, Yvonne Rogers, Arosha K. Bandara, 
The Open University 
Tony Coe, Two Cats Can 
Lukasz Jedrzejczyk, The Open University 
Adam N. Joinson, University of Bath 
Blaine A. Price, Keerthi Thomas, The Open University
Bashar Nuseibeh, The Open University &  
University of Limerick 

163 I Don’t Mind Being Logged, But Want  
to Remain in Control: A Field Study of Mobile 
Activity and Context Logging 

 Tuula Kärkkäinen, Tampere University of Technology
Tuomas Vaittinen, Nokia Research Center 
Kaisa Väänänen-Vainio-Mattila, Tampere University 
of Technology & Nokia Research Center 

Session: Social Support for Cancer Patients 
Session Chair: Mark Newman, University of Michigan  

173 Catalyzing Social Support for Breast Cancer 
Patients 

 Meredith M. Skeels, Kenton T. Unruh,  
Christopher Powell, Wanda Pratt,  
University of Washington 

183 Transforming Clinic Environments into 
Information Workspaces for Patients 

 Kenton T. Unruh, Meredith Skeels, Andrea Civan-Hartzler,
Wanda Pratt, University of Washington  

193 Blowing in the Wind: Unanchored Patient 
Information Work During Cancer Care 

 Predrag Klasnja, Andrea Civan Hartzler,  
Kent T. Unruh, Wanda Pratt, University of Washington

Session: Visualization 
Session Chair: Polle Zellweger, University of Washington  

203 Crowdsourcing Graphical Perception:  
Using Mechanical Turk to Assess 
Visualization Design 

 
 

Jeffrey Heer, Michael Bostock,  
Stanford University 

213 ManyNets: An Interface for Multiple Network 
Analysis and Visualization 

 Manuel Freire, Universidad Autónoma de Madrid &  
University of Maryland  
Catherine Plaisant, Ben Shneiderman, Jen Golbeck, 
University of Maryland 

223 A Comparative Evaluation on Tree 
Visualization Methods for Hierarchical 
Structures with Large Fan-Outs 

 Hyunjoo Song, Bohyoung Kim, Seoul National University
Bongshin Lee, Microsoft Research 
Jinwook Seo, Seoul National University 

Session: Games and Players 
Session Chair: Giulio Jacucci, Helsinki Institute for Information 
Technology  

233 The Rogue in the Lovely Black Dress: 
Intimacy in World of Warcraft 
Tyler Pace, Shaowen Bardzell, Jeffrey Bardzell, 
Indiana University 

243 Physical Activity Motivating Games: Virtual 
Rewards for Real Activity 
Shlomo Berkovsky, Mac Coombe, Jill Freyne,  
Dipak Bhandari, Nilufar Baghaei, CSIRO Tasmanian 
ICT Center 

253 Understanding and Evaluating Cooperative 
Games 
Magy Seif El-Nasr, Bardia Aghabeigi, David Milam, 
Mona Erfani, Beth Lameman, Simon Fraser University
Hamid Maygoli, New Media Research and Education
Sang Mah, Bardel Entertainment 

Session: Interfaces and Visualization 
Session Chair: Patrick Baudisch, Hasso Plattner Institute  

263 Occlusion-Aware Interfaces 

 

Daniel Vogel, University of Toronto & 
Mount Allison University  
Ravin Balakrishnan, University of Toronto 

273 High-Precision Magnification Lenses 
Caroline Appert, Université Paris-Sud & CNRS and INRIA
Olivier Chapuis, Université Paris-Sud & CNRS 
Emmanuel Pietriga, INRIA & Université Paris-Sud 

283 Quasi-Qwerty Soft Keyboard Optimization 
Xiaojun Bi, University of Toronto 
Barton A. Smith, Shumin Zhai, IBM Research - 
Almaden 

Session: Language 2.0 
Session Chair: Sara Kiesler, Carnegie Mellon University  

287 An Unobtrusive Behavioral Model of “Gross 
National Happiness” 
Adam D. I. Kramer, University of Oregon  

291 The Tower of Babel Meets Web 2.0:  
User-Generated Content and Its Applications 
in a Multilingual Context 

 

Brent Hecht, Darren Gergle, Northwestern 
University 

301 Indexicality of Language and the Art  
of Creating Treasures 
Matti J. Rantanen, Aalto University  

Session: Market Models for Q&A Services 
Session Chair: Michael Atwood, Drexel University  

305 Why Pay?: Exploring How Financial 
Incentives Are Used for Question & Answer 
Gary Hsieh, Robert E. Kraut, Scott E. Hudson, 
Carnegie Mellon University  

315 Hidden Markets: UI Design for a P2P Backup 
Application 
Sven Seuken, Harvard University 
Kamal Jain, Desney S. Tan, Mary Czerwinski,  
Microsoft Research 
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325 Re-Examining Price as a Predictor of Answer 
Quality in an Online Q&A Site 

 Grace YoungJoo Jeon, Yong-Mi Kim, Yan Chen,  
University of Michigan 

329 Why Users of Yahoo!  
Answers Do Not Answer Questions 

 David Dearman, Khai N. Truong,  
University of Toronto  

Session: Mobile Device Interaction 
Session Chair: Matt Jones, University of Swansea  

333 Crosstrainer: Testing the Use of Multimodal 
Interfaces in Situ 

 
 

Eve Hoggan, Stephen A. Brewster, 
University of Glasgow 

343 Newport: Enabling Sharing During Mobile 
Calls 

 Junius A. Gunaratne, University of California, Irvine 
A. J. Bernheim Brush, Microsoft Research 

353 Attractive Phones Don’t Have to Work Better: 
Independent Effects of Attractiveness, 
Effectiveness, and Efficiency on Perceived 
Usability 

 
 

Jeffrey M. Quinn, Tuan Q. Tran,  
Sprint Nextel 

Session: Privacy Behaviors 
Session Chair: John Karat, IBM  

363 Using Reinforcement to Strengthen Users’ 
Secure Behaviors 

 Ricardo Mark Villamarín-Salomón, 
José Carlos Brustoloni, University of Pittsburgh  

373 Who Falls for Phish? A Demographic Analysis 
of Phishing Susceptibility and Effectiveness 
of Interventions 

 Steve Sheng, Mandy Holbrook,  
Carnegie Mellon University 
Ponnurangam Kumaraguru,  
Indraprastha Institute of Information Technology 
Lorrie Faith Cranor, Julie Downs,  
Carnegie Mellon University 

383 The True Cost of Unusable Password 
Policies: Password Use in the Wild 

 
 

Philip G. Inglesant, M. Angela Sasse,  
University College London 

Session: The Age of Searching 
Session Chair: Anthony Hornof, University of Oregon  

393 Exploiting Knowledge-in-the-head  
and Knowledge-in-the-social-web:  
Effects of Domain Expertise on Exploratory 
Search in Individual and Social Search 
Environments 

 Ruogu Kang, Wai-Tat Fu,  
Thomas George Kannampallil,  
University of Illinois at Urbana-Champaign 
 

403 Interactive Effects of Age and Interface 
Differences on Search Strategies and 
Performance 
Jessie Chin, Wai-Tat Fu, University of Illinois at 
Urbana Champaign 

413 Children’s Roles Using Keyword Search 
Interfaces at Home 
Allison Druin, Elizabeth Foss, University of Maryland
Hilary Hutchinson, Google, Inc. 
Evan Golub, Leshell Hatley, University of Maryland 

Session: Paper + Panel:  
The Infrastructure Problem in HCI 
Session Chair: Dan Olsen, Brigham Young University 

423 The Infrastructure Problem in HCI 
W. Keith Edwards, Georgia Institute of Technology 
Mark W. Newman, University of Michigan 
Erika Shehan Poole, Georgia Institute of Technology 

Session: Computing on the Body 
Session Chair: Jeffrey Bardzell, Indiana University-Bloomington  

433 BuzzWear: Alert Perception in Wearable 
Tactile Displays on the Wrist 
Seungyon “Claire” Lee, Thad Starner,  
Georgia Institute of Technology 

443 i*CATch: A Scalable Plug-n-Play Wearable 
Computing Framework for Novices and 
Children 

 

Grace Ngai, Stephen C. F. Chan,  
Vincent T. Y. Ng, Joey C. Y. Cheung,  
Sam S. S. Choy, Winnie W. Y. Lau,  

Jason T. P. Tse, Hong Kong Polytechnic University 
453 Skinput: Appropriating the Body  

as an Input Surface 

 

Chris Harrison, Carnegie Mellon University  
& Microsoft Research  
Desney Tan, Dan Morris, Microsoft Research 

Session: Dance, Dust, and Drama:  
Designing Design 
Session Chair: Jodi Forlizzi, Carnegie Mellon University  

463 Hand in Hand with the Material:  
Designing for Suppleness 
Petra Sundström, Kristina Höök, Stockholm University 

473 The Case of the Disappearing Ox:  
Seeing Through Digital Images  
to an Analysis of Ancient Texts 

 

Grace de la Flor, University of Oxford  
Paul Luff, King’s College 
Marina Jirotka, John Pybus, Ruth Kirkham, 
Annamaria Carusi,  
Oxford e-Research Centre 

483 The Implications of Improvisational Acting 
and Role-Playing on Design Methodologies 
Ben Medler, Brian Magerko,  
Georgia Institute of Technology 
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Session: End-User Programming I 
Session Chair: Carl Gutwin, University of Saskatchewan  

493 d.note: Revising User Interfaces Through 
Change Tracking, Annotations, and 
Alternatives 

 Björn Hartmann, University of California, Berkeley  
Sean Follmer, Antonio Ricciardi, Timothy Cardenas,  
Scott R. Klemmer, Stanford University 

503 FrameWire: A Tool for Automatically 
Extracting Interaction Logic from Paper 
Prototyping Tests 

 Yang Li, University of Washington  
Xiang Cao, Microsoft Research Cambridge 
Katherine Everitt, Morgan Dixon, James A. Landay, 
University of Washington 

513 Example-Centric Programming: Integrating 
Web Search into the Development 
Environment 

 
 

Joel Brandt, Stanford University &  
Adobe Systems  
Mira Dontcheva, Marcos Weskamp,  

 Adobe Systems 
Scott R. Klemmer, Stanford University 

Session: Organizing and Organizations 
Session Chair: Arnie Lund, Microsoft  

523 Timeline Collaboration 
 Morten Bohøj, Nikolaj G. Borchorst,  

Niels Olof Bouvin, Susanne Bødker, Pär-Ola Zander, 
Aarhus University 

533 Informal Interactions in Nonprofit Networks 
 Jennifer Stoll, W. Keith Edwards,  

Elizabeth D. Mynatt, Georgia Institute of Technology 
537 Managing Nomadic Knowledge:  

A Case Study of the European  
Social Forum 

 Saqib Saeed, Volkmar Pipek, Markus Rohde,  
Volker Wulf, University of Siegen 

Session: Performance, Stagecraft,  
and Magic 
Session Chair: Barry Brown, University of California San Diego  

547 Eliza Meets the Wizard-of-Oz: Blending 
Machine and Human Control of Embodied 
Characters 

 Steven P. Dow, Stanford University  
Manish Mehta, Blair MacIntyre,  
Georgia Institute of Technology 
Michael Mateas, University of California, Santa Cruz 

557 A Stage-Based Model of Personal  
Informatics Systems 

 Ian Li, Anind Dey, Jodi Forlizzi,  
Carnegie Mellon University 

567 Deception and Magic in Collaborative 
Interaction 

 Joe Marshall, Steve Benford, Tony Pridmore,  
University of Nottingham 
 
 

Session: Speech and Touch 
Session Chair: Steve Brewster, University of Glasgow  

577 FingerCloud: Uncertainty and Autonomy 
Handover in Capacitive Sensing 
Simon Rogers, John Williamson, Craig Stewart,  
Roderick Murray-Smith, University of Glasgow 

581 The Generalized Perceived Input Point Model 
and How to Double Touch Accuracy by 
Extracting Fingerprints 
Christian Holz, Patrick Baudisch,  
Hasso Plattner Institute 

591 Finger-Count & Radial-Stroke Shortcuts:  
Two Techniques for Augmenting Linear 
Menus on Multi-Touch Surfaces 
Gilles Bailly, Eric Lecolinet, Yves Guiard,  
Telecom-ParisTech 

595 Speech Dasher: Fast Writing Using Speech 
and Gaze 
Keith Vertanen, David J. C. MacKay,  
University of Cambridge 

Session: Writing in the Real World 
Session Chair: Andy Wilson, Microsoft Research  

599 NiCEBook — Supporting Natural Note  
Taking 
Peter Brandl, Christoph Richter, Michael Haller,  
Upper Austria University of Applied Sciences 

609 The NiCE Discussion Room:  
Integrating Paper and Digital Media  
to Support Co-Located Group Meetings 
Michael Haller, Jakob Leitner, Thomas Seifried,  
Upper Austria University of Applied Sciences 
James R. Wallace, Stacey D. Scott,  
University of Waterloo 
Christoph Richter, Peter Brandl, Adam Gokcezade,  
Upper Austria University of Applied Sciences 
Seth Hunter, Massachusetts Institute of Technology 

619 Weightless Walls and the Future Office 
Yuichiro Takeuchi, Sony CSL  

629 Author Index 

April 13th, 2010 – Volume 2 
Session: At Home With Computing 
Session Chair: Gillian R. Hayes, University of California, Irvine  

645 Access Control for Home Data Sharing: 
Attitudes, Needs and Practices 
Michelle L. Mazurek, J. P. Arsenault, Joanna Bresee, 
Nitin Gupta, Carnegie Mellon University 
Iulia Ion, ETH Zürich 
Christina Johns, Daniel Lee, Yuan Liang, Jenny Olsen, 
Brandon Salmon, Richard Shay, Kami Vaniea,  
Lujo Bauer, Lorrie Faith Cranor, Gregory R. Ganger, 
Carnegie Mellon University 
Michael K. Reiter, University of North Carolina 
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655 Sharing Conversation and Sharing Life:  
Video Conferencing in the Home 

 Tejinder K. Judge, Virginia Polytechnic Institute and 
State University  
Carman Neustaedter, Kodak Research Laboratories 

659 Who’s Hogging the Bandwidth? 
The Consequences of Revealing  
the Invisible in the Home 

 Marshini Chetty, Georgia Institute of Technology  
Richard Banks, Richard Harper, Tim Regan,  
Abigail Sellen, Christos Gkantsidis,  
Thomas Karagiannis, Peter Key,  
Microsoft Research Cambridge 

669 Investigating Narrative in Mobile Games  
for Seniors 

 
 

Sharon Lynn Chu Yew Yee,  
Henry Been-Lirn Duh,  
National University of Singapore 

 Francis Quek, Virginia Polytechnic Institute and State 
University 

Session: Browsing 
Session Chair: John Stasko, Georgia Institute of Technology  

673 A Study of Tabbed Browsing Among Mozilla 
Firefox Users 

 Patrick Dubroy, Ravin Balakrishnan,  
University of Toronto 

683 Using Text Animated Transitions to Support 
Navigation in Document Histories 

 Fanny Chevalier, Microsoft-INRIA  
Pierre Dragicevic, INRIA 
Anastasia Bezerianos, École Centrale Paris 
Jean-Daniel Fekete, INRIA 

693 Dynamic Query Interface for Spatial Proximity 
Query with Degree-of-Interest Varied by 
Distance to Query Point 

 Myoungsu Cho, Bohyoung Kim, Seoul National 
University 
Dong Kyun Jeong, Samsung Advanced Institute of 
Technology 
Yeong-Gil Shin, Jinwook Seo, Seoul National University 

Session: End-User Programming II 
Session Chair: Stephen Voida, University of California, Irvine  

703 Learning on the Job: Characterizing  
the Programming Knowledge and Learning 
Strategies of Web Designers 

 Brian Dorn, Mark Guzdial,  
Georgia Institute of Technology 

713 A Strategy-Centric Approach to the Design  
of End-User Debugging Tools 

 Valentina I. Grigoreanu, Microsoft Corporation and 
Oregon State University 
Margaret M. Burnett, Oregon State University 
George G. Robertson, Microsoft Research 

723 Here’s What I Did: Sharing and Reusing Web 
Activity with ActionShot 

 Ian Li, Carnegie Mellon University  
Jeffrey Nichols, Tessa Lau, Clemens Drews,  
Allen Cypher, IBM Research - Almaden 

Session: HCI and India 
Session Chair: Scott Robertson, University of Hawaii  

733 Avaaj Otalo — A Field Study of an Interactive 
Voice Forum for Small Farmers in Rural India 

 

Neil Patel, Stanford University 
Deepti Chittamuru,  
University of California, Berkeley 

Anupam Jain, IBM India Research Laboratory 
Paresh Dave, Development Support Center 
Tapan S. Parikh, University of California, Berkeley 

743 An Exploratory Study of Unsupervised  
Mobile Learning in Rural India 

 

Anuj Kumar, Carnegie Mellon University 
Anuj Tewari,  
University of California, Berkeley 

Geeta Shroff, Carnegie Mellon University 
Deepti Chittamuru,  
University of California, Berkeley 
Matthew Kam, Carnegie Mellon University 
John Canny, University of California, Berkeley 

753 Where There’s a Will There’s a Way:  
Mobile Media Sharing in Urban India 
Thomas N. Smyth, Georgia Institute of Technology  
Satish Kumar, Indrani Medhi,  
Microsoft Research India 
Kentaro Toyama, University of California, Berkeley 

Session: Sharing in Social Media 
Session Chair: Heather Richter Lipford,  
University of North Carolina  

763 Patterns of Usage in an Enterprise  
File-Sharing Service: Publicizing,  
Discovering, and Telling the News 
Michael Muller, David R. Millen, Jonathan Feinberg, 
IBM Center for Social Software 

767 The Life and Times of Files and Information:  
A Study of Desktop Provenance 
Carlos Jensen, Heather Lonsdale,  
Oregon State University 
Eleanor Wynn, Intel Corporation 
Jill Cao, Michael Slater, Thomas G. Dietterich,  
Oregon State University 

777 The Effect of Audience Design on Labeling, 
Organizing, and Finding Shared Files 
Emilee Rader, Northwestern University  

787 Fitting an Activity-Centric System  
into an Ecology of Workplace Tools 

 

Aruna D. Balakrishnan,  
Carnegie Mellon University  
Tara Matthews, Thomas P. Moran,  
IBM Research - Almaden 

Session: Tactile Interaction 
Session Chair: Orit Shaer, Wellesley College  

791 Mobile Music Touch: Mobile Tactile 
Stimulation for Passive Learning 
Kevin Huang, Thad Starner, Ellen Do, Gil Weiberg, 
Georgia Institute of Technology 
Daniel Kohlsdorf, Claas Ahlrichs, Ruediger Leibrandt, 
Universität Bremen 
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801 Characteristics of Pressure-Based  
Input for Mobile Devices 

 Craig Stewart, University of Glasgow 
Michael Rohs, Sven Kratz, TU Berlin 
Georg Essl, University of Michigan 

811 LayerPaint: A Multi-Layer Interactive 3D 
Painting Interface 

 Chi-Wing Fu, Jiazhi Xia,  
Nanyang Technological University 
Ying He, Nanyang Technological University 

Session: User Characteristics  
and Large-Scale Tracking 
Session Chair: Darren Gergle, Northwestern University  

821 The Effects of Diversity on Group Productivity 
and Member Withdrawal in Online Volunteer 
Groups 

 Jilin Chen, Yuqing Ren, John Riedl,  
University of Minnesota 

831 Gender Demographic Targeting  
in Sponsored Search 

 Bernard J. Jansen, Lauren Solomon,  
The Pennsylvania State University  

841 Exploring the Workplace Communication 
Ecology 

 Thea Turner, Pernilla Qvarfordt, Jacob T. Biehl,  
Gene Golovchinsky, Maribeth Back,  
FX Palo Alto Laboratory, Inc. 

Session: Brains and Brawn 
Session Chair: Steve Benford, Nottingham University  

851 Making Muscle-Computer Interfaces  
More Practical 

 T. Scott Saponas, University of Washington 
Desney S. Tan, Dan Morris, Microsoft Research 
Jim Turner, Microsoft Corporation 
James A. Landay, University of Washington 

855 A Novel Brain-Computer Interface  
Using a Multi-Touch Surface 

 Beste F. Yuksel, Michael Donnerer, James Tompkin, 
Anthony Steed, University College London 

859 The Influence of Implicit and Explicit 
Biofeedback in First-Person Shooter Games 

 Kai Kuikkaniemi, Toni Laitinen, Marko Turpeinen, 
Timo Saari, Ilkka Kosunen,  
Helsinki Institute for Information Technology 
Niklas Ravaja,  
Center for Knowledge and Innovation Research 

869 Effects of Interactivity and 3D-Motion on 
Mental Rotation Brain Activity in an Immersive 
Virtual Environment 

 Daniel Sjölie, Kenneth Bodin, Eva Elgh,  
Johan Eriksson, Lars-Erik Janlert, Lars Nyberg,  
Umeå University 

Session: Gesturing and Drawing 
Session Chair: Tony Tang, Kodak  

879 Scale Detection for a priori Gesture Recognition 
 Caroline Appert, Université Paris-Sud & CNRS, INRIA  

Olivier Bau, INRIA & Université Paris-Sud 

883 Insight into Goal-Directed Movement 
Strategies 
Karin Nieuwenhuizen,  
Eindhoven University of Technology  
Dzmitry Aliakseyeu, Philips Research Europe 
Jean-Bernard Martens,  
Eindhoven University of Technology 

887 Usable Gestures for Mobile Interfaces: 
Evaluating Social Acceptability 
Julie Rico, Stephen Brewster, University of Glasgow 

897 iCanDraw? Using Sketch Recognition  
and Corrective Feedback to Assist a User  
in Drawing Human Faces 
Daniel Dixon, Manoj Prasad, Tracy Hammond,  
Texas A&M University 

Session: Medical Exploration 
Session Chair: Shamsi Iqbal, Microsoft Research  

907 Exploring the Accessibility and Appeal  
of Surface Computing for Older Adult Health 
Care Support 
Anne Marie Piper, Ross Campbell, James D. Hollan, 
University of California, San Diego 

917 Patients, Pacemakers, and Implantable 
Defibrillators: Human Values and Security  
for Wireless Implantable Medical Devices 
Tamara Denning, Alan Borning, Batya Friedman, 
University of Washington 
Brian T. Gill, Seattle Pacific University 
Tadayoshi Kohno, University of Washington 
William H. Maisel, Beth Israel Deaconess Medical 
Center & Harvard Medical School 

Session: Sense and Sustainability 
Session Chair: Daniela Busse, SAP  

927 One Size Does Not Fit All:  
Applying the Transtheoretical Model  
to Energy Feedback Technology Design 
Helen Ai He, Saul Greenberg, Elaine M. Huang, 
University of Calgary 

937 Small Business Applications of Sourcemap:  
A Web Tool for Sustainable Design  
and Supply Chain Transparency 
Leonardo Bonanni, Matthew Hockenberry, 
Massachusetts Institute of Technology 
David Zwarg, Avencia Inc. 
Chris Csikszentmihályi, Hiroshi Ishii,  
Massachusetts Institute of Technology 

947 FeedWinnower: Layering Structures Over 
Collections of Information Streams 
Lichan Hong, Gregorio Convertino, Bongwon Suh, 
Ed H. Chi, Sanjay Kairam, Palo Alto Research Center 

Session: Sharing Content and Searches 
Session Chair: Dan Cosley, Cornell University  

951 Tools-at-Hand and Learning in Multi-Session, 
Collaborative Search 
Robert Capra, Gary Marchionini,  
Javier Velasco-Martin, Katrina Muller,  
University of North Carolina at Chapel Hill 
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961 Share: A Programming Environment  
for Loosely Bound Cooperation 

 Yannick Assogba,  
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About SIGCHI and ACM 
CHI 2010 is sponsored by ACM’s Special Interest Group  
on Computer-Human Interaction (ACM SIGCHI).  
The scope of SIGCHI consists of the study of the  
human-computer interaction processes and includes research, 
design, development, and evaluation efforts for interactive 
computer systems. The focus of SIGCHI is on how people 
communicate and interact with a broadly-defined range of 
computer systems. SIGCHI serves as a forum for the 
exchange of ideas among computer scientists, human factors 
scientists, psychologists, social scientists, designers, 
educators, and practitioners involved in the design, 
implementation, and evaluation of interactive computing 
systems. Nearly 5,000 professional members of the SIGCHI 
community work together toward common goals and 
objectives. Visit SIGCHI at http://www.sigchi.org. 

ACM, the Association for Computing Machinery 
http://www.acm.org/, is an educational and scientific society 
uniting the world’s computing educators, researchers and 
professionals to inspire dialogue, share resources and address 
the field’s challenges. ACM strengthens the profession’s 
collective voice through strong leadership, promotion of the 
highest standards, and recognition of technical excellence. 
ACM supports the professional growth of its members by 
providing opportunities for life-long learning, career 
development, and professional networking. ACM offers its 
87,000 global members cutting-edge technical information 
through world class journals and magazines, dynamic special 
interest groups and globally recognized conferences. 
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CHI 2010 Conference & Technical 
Program Chairs’ Welcome 
 
Welcome to CHI 2010! 

CHI is where the latest advances in human-computer 
interaction can be found. CHI is a shared experience where 
people learn, discuss, share and interact with each other. CHI 
is a inclusive community, welcoming many different 
disciplines and a wide range of interests from research to 
performance to practice. CHI provides a full program of many 
different venues and activities rich with opportunities to 
discover, learn, and interact. 

CHI 2010 continues its four-day format and once again we 
have record numbers of submissions in all categories. 
Hundreds of people have devoted thousands of hours in 
reviewing and selecting those pieces of work that will be 
presented here.  We have assembled a jam-packed program 
including refereed research publications, compelling new 
media performances, stimulating panel discussions, edgy 
explorations of the boundaries of HCI, design and research 
competitions for our students, invited speakers to inspire and 
inform our future activities, and many forums that enable our 
community to connect, discover, and learn from each other. 

CHI 2010 looks outward to the human experience of 
computing in the world. This year’s theme “We are HCI” 
challenges our community to embrace the diversity of human-
computer interaction across the world and to exclaim our 
commitment as a profession to empower people from all 
walks of life.  The contributions of our community are evident 
in the diversity of human experience.  While we can rejoice in 
the growing relevance that human-computer interaction is 
experiencing in this millennium, we must also accept growing 
responsibility for our creations.  The CHI 2010 Technical 
Program—starting with our invited plenary speakers and 
ending with interactive art exhibitions — extols us to 

understand our work in the context of the lived experience of 
human life and endeavor.  

This year we've combined many of the experiential aspects of 
the CHI conference (such as interactive demos, videos, and 
design vignettes) into a cohesive Media Showcase. CHI 2010 
attendees will have the opportunity to see, touch, squeeze, 
hear and even smell contrasting forms of HCI.  The Media 
Showcase opens with our conference reception Monday 
evening and the Exhibition Hall will be alive with 
performances, interactive demonstrations and exhibits.  
Additionally, the video screening on Tuesday evening 
provides an opportunity for many different kinds of design, 
innovation, opinion and futurism to be presented to the 
community. We encourage you to come to our theater, grab 
some popcorn and enjoy the show. 

Atlanta is a great site for CHI 2010.  “The capital of the New 
South” has a vibrant and proud heritage in the civil rights 
movement as “the city too busy to hate.” It is the home to 
many influential institutions such as The Carter Center, 
Centers for Disease Control and Prevention (CDC), CARE, 
and a wide range of business giants including Coca-Cola and 
Turner Broadcasting. Atlanta is the home to many 
researchers, designers, teachers, artists and practitioners who 
share a commitment to the human experience of computing: 
Georgia Tech and its GVU Center, SCAD Atlanta, Emory, 
Spelman College, Turner Broadcasting and CNN, The Carter 
Center, CARE, CDC, IBM, Philips, Moxie Interactive, 
Roundarch, Matter, Big Bang to name a few.  We hope you 
are able to also explore this great city during your time with 
us, and hope you enjoy CHI 2010! 

Elizabeth Mynatt, Georgia Tech   
CHI 2010 Conference Chair  

Keith Edwards, Georgia Tech 
Tom Rodden, University of Nottingham 
CHI 2010 Technical Program Chairs 
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CHI 2010 Papers & Notes Co-Chairs’ 
Message 
Welcome to CHI 2010!  CHI is the leading international 
conference in Human Computer Interaction and it is the 
archival material – especially the papers and notes – that 
establishes its academic credentials.  We believe the paper 
and notes published here represent some of the best current 
work in the field. 
The HCI field is continuing to grow from strength to 
strength and continuing to expand and diversify. While this 
is very positive growth, it also places huge demands on the 
reviewing processes. To deal with this challenge, CHI2009 
introduced wide ranging and innovative changes to help 
make it more manageable, while also ensuring that 
authors/papers are given the most expert attention, and to 
raise awareness of the diverse types of good CHI papers and 
the standards expected of them.  
It will take several years before the full impact of these 
changes are known and for this reason it was important to 
continue with this new model for CHI2010, with some 
minor changes of course to reflect ‘lessons learned’. We 
split the program committee into eight topical 
subcommittees, combining two of the CHI2009 
subcommittees, and updated the names and descriptions of 
some of them. Each subcommittee comprised sub-
committee chairs and various associate chairs (ACs) 
knowledgeable on the topic. Authors selected the 
subcommittee that they felt could best handle their 
submission. We believe this has worked well to improve the 
match of a submission to AC and ultimately to reviewers, to 
have more focused and relevant discussions in the program 
committee meeting, and to minimize the load on individual 
volunteers. We continued with combining papers and notes 
to ensure a consistent decision standard across both 
submission types, while also being clear about the different 
requirements for a 10 versus 4 page submission. And we 
continued the use of contribution types with the aim of 
communicating to authors and reviewers that there are many 
different and equally valid ways that a CHI submission can 
contribute to the field. 
This year, there were 1346 submissions, comprising 878 full 
papers and 468 notes. In line with the growth of the field, 
this is the highest number of submissions ever to CHI. Of 
these, we accepted 22%. The papers/notes committee 
involved 139 volunteers from across the world: 2 co-chairs, 
17 sub-committee chairs, and 120 associate chairs (ACs). 
Each AC managed 10-14 submissions, and personally 

recruited at least three – sometimes more – referees 
knowledgeable in the paper’s topic. Refereeing was through 
blind review. Each referee returned a recommendation along 
with a detailed review.  Authors had opportunity to rebut 
these reviews, allowing them to address matters of fact, 
which were then taken into account for the final decision. 
Additional reviews were sometimes solicited and the 
majority of papers were read by a second AC as well.  
Overall 6223 individual reviews were produced in this 
process.  Committee members then attended a two-day 
meeting in Atlanta in December. The committees were 
extremely careful in making decisions, with many 
submissions receiving multiple discussions before and 
during the program committee meetings. While no review 
process can execute perfectly in every case, everyone 
involved worked very hard to ensure a fair process and to 
encourage the consistency and quality of CHI reviews and 
the resulting decisions across committees.  
The amount of time and effort entailed in this review 
process, especially for such a huge number of papers, cannot 
be underestimated nor undervalued. We praise the 
commitment of the sub-committee chairs, associate chairs, 
and referees for their amazing hard work and their service 
ethic. All gave up considerable time to this process.  The 
various chairs also paid for this privilege, traveling from all 
around the world to the CHI PC meeting at their own 
expense.  All chairs have our gratitude and deserve the 
sincere appreciation of the entire HCI community. 
Finally, the various committees nominated 5% of the 
submissions for Honorable Mention, with the top 2% of 
these papers nominated as Best Papers. A separate 
committee then deliberated over the Best Paper 
nominations, to select the 1% of papers and notes to receive 
a best paper award. In total, as you will see in the program, 
14 submissions were honored as best papers, while 53 were 
designated as honorable mentions. Congratulations to all 
authors who achieved this significant status!  
We hope you enjoy the diverse and dynamic program 
created for you by your community peers (authors, chairs 
and reviewers) and that you are challenged and inspired to 
move the field forward even more. 

Geraldine Fitzpatrick,  
Vienna University of Technology 

       Scott Hudson, Carnegie Mellon University 

       CHI 2010 Papers & Notes Co-Chairs
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From ACM SIGCHI’s President and Vice 
President for Conferences 
SIGCHI is proud to sponsor the premier annual conference 
in the field of human-computer interaction. Many notable 
events and advances in HCI have taken place at past CHI 
conferences, and this year is no exception. We are also 
extremely grateful to Elizabeth Mynatt, the CHI 2010 
Conference Chair, Keith Edwards and Tom Rodden, the 
CHI 2010 Technical Program Co-Chairs, and their entire 
committee for putting together such an impressive program 
and experience. 

The CHI conference, sponsored by ACM’s Special Interest 
Group on Computer-Human Interaction (SIGCHI), is an 
ideal forum for people to meet, both formally and 
informally, to exchange views, to share experiences, and to 
learn. This conference brings together professionals from 
research and practice; people from industry, academia, and 
government; long-time veterans of HCI and newly 
emerging students and professionals; all in an environment 
designed to encourage interaction. We invite you to take 
an active part in that interaction; introduce yourself to 
people, interact with presenters and speakers, renew old 
friendships or make new ones. 

SIGCHI is an international group of professionals who 
share an interest in the many diverse facets of HCI. 
SIGCHI is committed both to advancing the field of HCI 
and to facilitating exchange of information within the 
SIGCHI community. 

While the CHI conference is the single most visible 
activity of SIGCHI, we also sponsor and support a wide 
range of more specialized conferences in areas ranging  

from interactive system design to user interface technology 
to computer-supported cooperative work to user interfaces 
imbued with artificial intelligence. Please consult the 
SIGCHI conference schedule, or visit our website at 
http://www.sigchi.org for more information. 

SIGCHI and ACM also produce some of the most highly 
respected publications in the field. All members receive 
interactions, a highly-acclaimed magazine covering the 
broad field of HCI and user interface design. ACM 
Transactions on Computer-Human Interaction, now in its 
16th year, is our flagship journal — a quarterly publication 
with the top-quality archival research aimed at researchers 
and those translating research into practice.  

SIGCHI is truly an international organization, with 66 
chapters in 30 countries on six continents. We encourage 
all SIGCHI members to join their local chapter — or if 
there isn’t one in your area, we would love to help you 
create one. And don’t forget virtual communities! SIGCHI 
hosts dozens of electronic mailing lists on topics ranging 
from HCI and the Web, to HCI education, to public policy 
and beyond. These lists range from dozens of subscribers 
to thousands, and are an excellent way to keep up with the 
field and with friends. 

Finally, on behalf of ACM SIGCHI, we again want to 
thank the conference committee and all of the hundreds  
of volunteers who make this conference possible. Their 
work makes this a rewarding experience for each of us. 

Gerrit C. van der Veer 
SIGCHI President  
John “Scooter” Morris 
SIGCHI Vice-President for Conferences 
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