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Foreword

INTERACT 2009 was the 12th of a series of INTERACT international con-
ferences supported by the IFIP Technical Committee 13 on Human–Computer
Interaction. This year, INTERACT was held in Uppsala (Sweden), organized by
the Swedish Interdisciplinary Interest Group for Human–Computer Interaction
(STIMDI) in cooperation with the Department of Information Technology at
Uppsala University.

Like its predecessors, INTERACT 2009 highlighted, both to the academic
and to the industrial world, the importance of the human–computer interaction
(HCI) area and its most recent breakthroughs on current applications. Both ex-
perienced HCI researchers and professionals, as well as newcomers to the HCI
field, interested in designing or evaluating interactive software, developing new
interaction technologies, or investigating overarching theories of HCI, found in
INTERACT 2009 a great forum for communication with people of similar inter-
ests, to encourage collaboration and to learn.

INTERACT 2009 had Research and Practice as its special theme. The rea-
son we selected this theme is that the research within the field has drifted away
from the practical applicability of its results and that the HCI practice has come
to disregard the knowledge and development within the academic community.
However, to continue to develop and prosper, the HCI community needs to pay
more attention to the cooperation and mutual learning between research and
practice. We witness accidents happening in health care, airplanes crashing due
to problems in their operation, we see tremendous money losses due to inefficien-
cies in computer support. On a smaller scale we find many tools and applications
that are, if not difficult, annoying to use for reasons that are well known. At the
same time we see an amazing development of new IT designs, games, robots and
applications designed for pleasure and fun. IT is an essential source for efficiency
and productivity in work as well as a large source of problems. For the future
we need to learn from the positive development and reach for an understanding
of the mechanisms behind the successes in order for us to let such processes
influence the more challenged application domains. We hope that INTERACT
2009 provided such an inspiring meeting between research and implementation.

INTERACT 2009 brought the conference to Sweden and the Nordic coun-
tries. Through conferences such as NordiCHI, the Nordic countries have come
to be recognized as one of the major local communities within the field of HCI.
Nordic participants are one of the biggest regional participation categories at
HCI conferences in the world. The Nordic tradition of HCI focuses on utility,
equality, participation and quality of our everyday life and work. We aim at
continuing these traditions while being in the forefront of development of the
HCI field.



VI Foreword

We hope that INTERACT 2009 will be remembered as a conference that
brought research and practice closer together, focusing on making the comput-
erized world a better place for everyone, regardless of functional abilities or
particular requirements.

August 2009 Jan Gulliksen
Lars Oestreicher



Note from the Technical Co-chairs

You are holding the proceedings of the 12th Human–Computer Interaction Con-
ference INTERACT 2009. The creation of this document is really a testament to
the enthusiasm and collegial spirit amongst the HCI research and practitioner
community worldwide. Thank you to all the authors who chose INTERACT
2009 as the vehicle to publish their research: a total of 723 submissions were
received for the conference this year. Of these submissions, 244 were accepted
for presentation at the conference. These include:

– 104 Full Research Papers
– 79 Short Research Papers
– 7 Interactive Poster Papers
– 17 Workshops
– 12 Tutorials
– 3 Special Interest Groups
– 6 Demonstrations
– 3 Panels
– 13 Doctoral Consortium Papers

The acceptance rate for the research papers was 29% of full papers submitted
for review and 20% of initial abstracts submitted. The acceptance rate for the
short research papers and interactive posters was 39%. Each research paper was
reviewed by between three and six members of the International Programme
Committee.

Our sincere gratitude goes to the all the International Programme Committee
members who willingly helped out and ensured the high quality of the INTER-
ACT Conference papers was properly maintained. Although some people had to
be bullied into reviewing (sorry about that), everyone submitted their reviews
on time without a murmur of complaint. Thank you all for the effort that you
so obviously put into this task.

Finally we wish to express a special thank you to the Proceedings Publication
Chair, Marco Winckler, who painstakingly put this volume together.

August 2009 Paula Kotzé
Tom Gross



IFIP TC13

Established in 1989, the International Federation for Information Processing
Technical Committee on Human–Computer Interaction (IFIP TC13) is an in-
ternational committee of 30 member national societies and 7 Working Groups,
representing specialists in human factors, ergonomics, cognitive science, com-
puter science, design and related disciplines. INTERACT is its flagship confer-
ence, staged biennially in different countries in the world.

IFIP TC13 aims to develop the science and technology of human–computer
interaction (HCI) by encouraging empirical research, promoting the use of knowl-
edge and methods from the human sciences in design and evaluation of computer
systems; promoting better understanding of the relation between formal design
methods and system usability and acceptability; developing guidelines, models
and methods by which designers may provide better human-oriented computer
systems; and, cooperating with other groups, inside and outside IFIP, to pro-
mote user-orientation and humanization in system design. Thus, TC13 seeks to
improve interactions between people and computers, encourage the growth of
HCI research and disseminate these benefits worldwide.

The main orientation is toward users, especially the non-computer profes-
sional users, and how to improve human–computer relations. Areas of study
include: the problems people have with computers; the impact on people in in-
dividual and organizational contexts; the determinants of utility, usability and
acceptability; the appropriate allocation of tasks between computers and users;
modelling the user to aid better system design; and harmonizing the computer
to user characteristics and needs.

While the scope is thus set wide, with a tendency toward general princi-
ples rather than particular systems, it is recognized that progress will only be
achieved through both general studies to advance theoretical understanding and
specific studies on practical issues (e.g., interface design standards, software sys-
tem consistency, documentation, appropriateness of alternative communication
media, human factors guidelines for dialogue design, the problems of integrating
multimedia systems to match system needs and organizational practices, etc.).

IFIP TC13 stimulates working events and activities through its Working
Groups (WGs). WGs consist of HCI experts from many countries, who seek to
expand knowledge and find solutions to HCI issues and concerns within their
domains, as outlined below.

In 1999, TC13 initiated a special IFIP Award, the Brian Shackel Award, for
the most outstanding contribution in the form of a refereed paper submitted to
and delivered at each INTERACT. The award draws attention to the need for
a comprehensive human-centered approach in the design and use of information
technology in which the human and social implications have been taken into
account. Since the process to decide the award takes place after papers are
submitted for publication, the award is not identified in the proceedings.



X IFIP TC13

WG13.1 (Education in HCI and HCI Curricula) aims to improve HCI
education at all levels of higher education, coordinate and unite efforts to develop
HCI curricula and promote HCI teaching.

WG13.2 (Methodology for User-Centred System Design) aims to fos-
ter research, dissemination of information and good practice in the methodical
application of HCI to software engineering.

WG13.3 (HCI and Disability) aims to make HCI designers aware of the
needs of people with disabilities and encourage development of information sys-
tems and tools permitting adaptation of interfaces to specific users.

WG13.4 (also WG2.7) (User Interface Engineering) investigates the na-
ture, concepts and construction of user interfaces for software systems, using a
framework for reasoning about interactive systems and an engineering model for
developing user interfaces.

WG13.5 (Human Error, Safety and System Development) seeks a frame-
work for studying human factors relating to systems failure, develops lead-
ing edge techniques in hazard analysis and safety engineering of computer-
based systems, and guides international accreditation activities for safety-critical
systems.

WG13.6 (Human-Work Interaction Design) aims at establishing relation-
ships between extensive empirical work-domain studies and HCI design. It will
promote the use of knowledge, concepts, methods and techniques that enable
user studies to procure a better apprehension of the complex interplay between
individual, social and organizational contexts and thereby a better understand-
ing of how and why people work in the ways that they do.

WG13.7 (Human–Computer Interaction and Visualization) is the newest
of the working groups under the TC.13. It aims to establish a study and research
program that will combine both scientific work and practical applications in the
fields of Human–Computer Interaction and Visualization. It will integrate sev-
eral additional aspects of further research areas, such as scientific visualization,
data mining, information design, computer graphics, cognition sciences, percep-
tion theory, or psychology, into this approach.

New Working Groups are formed as areas of significance to HCI arise. Further
information is available at the IFIP TC13 website: http://www.ifip-hci.org/
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Paula Kotzé Meraka Institute, South Africa
Tom Gross Bauhaus University Weimar, Germany

Technical Programme Committee

Demonstrations Co-chairs
Olav W. Bertelsen University of Aarhus, Denmark
Janet C. Read University of Central Lancashire, UK

Doctoral Consortium Co-chairs
Else Nygren Uppsala University, Sweden
Kasper Hornbæk University of Copenhagen, Denmark

Full Paper Co-chairs
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Christina Köffel, Austria
Christophe Kolski, France
Andreas Komninos, UK
Joseph A. Konstan, USA
Ilpo Koskenin, Finland
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Benôıt Martin, France
Jean-Claude Martin, France
Masood Masoodian, New Zealand
Sara Mastro, USA
Vaclav Matousek, Czech Republic
Tara Matthews, USA
Emanuela Mazzone, UK
Graham McAllister, UK
Scott McCrickard, USA
Gregor McEwan, Australia
Tom McEwan, UK
Joseph McKnight, Isle of Man
Gerrit Meixner, Germany
Eduarda Mendes Rodrigues,

UK
Alexander Meschtscherjakov, Austria
Jorn Messeter, Sweden
Thomas Mirlacher, Austria
Sonia Modeo, Italy

Tonja Molin-Juustila, Finland
Francisco Montero Simarro, Spain
Anders Mrch, Norway
Roberto Moriyon, Spain
Ann Morrison, Finland
Florian Mueller, Australia
Christian Mueller-Tomfelde, Australia
Jörg Müller, Denmark
Piero Mussio, Italy
Miguel A. Nacenta, Canada
Linda Napoletano, Italy
Domenico Natale, Italy
David Navarre, France
Karsten Nebe, Germany
Luciana Nedel, Brazil
Jeff Nichols, USA
Colette Nicolle, UK
Janni Nielsen, Denmark
Laurence Nigay, France
Erik G Nilsson, Norway
Sylvie Noël, Canada
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Science and Technology, at the Faculty of Social Science and at the Faculty of
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The research conducted by the HCI group at the department of Information
Technology at Uppsala University concerns the analysis and design of computer-
ized work environments. A goal is to ensure usability (satisfaction, efficiency and
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computer systems intended for professional users in their everyday work. This
also involves studying organizational aspects and work environment problems.
Current research domains are:

– Human control of complex systems: high-speed ferry operation, train driver
operation, train traffic control, simulators

– Administrative work environments: case-handling, call center operation
– Health care: decision support systems, tele-radiology, home health care
– Visualization: tactical control and command systems, virtual learning lab,

3D tools
– Work environment: Physical, psychosocial and cognitive work environment

in computer supported work
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J.L. González Sánchez, N. Padilla Zea, and F.L. Gutiérrez

SimCompany: An Educational Game Created through a Human-Work
Interaction Design Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360

Pedro Campos and Ana Campos

HCI and Web Applications 1

What’s Next? A Visual Editor for Correcting Reading Order . . . . . . . . . . 364
Daisuke Sato, Masatomo Kobayashi, Hironobu Takagi, and
Chieko Asakawa

Looking Ahead: A Comparison of Page Preview Techniques for
Goal-Directed Web Navigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 378

Aaron Genest, Carl Gutwin, Adrian Reetz, Regan Mandryk,
David Pinelle, and Andre Doucette



Table of Contents – Part I XXIX

Comparison of Tag Cloud Layouts: Task-Related Performance and
Visual Exploration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 392

Steffen Lohmann, Jürgen Ziegler, and Lena Tetzlaff

HCI and Web Applications 2

Bringing Web 2.0 to the Old Web: A Platform for Parasitic
Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405

Florian Alt, Albrecht Schmidt, Richard Atterer, and Paul Holleis

Are Ten Participants Enough for Evaluating Information Scent of Web
Page Hyperlinks? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419

Christos Katsanos, Nikolaos Tselios, and Nikolaos Avouris

Navigational Consistency in Websites: What Does it Mean to Users? . . . 423
Helen Petrie, George Papadofragkakis, Christopher Power, and
David Swallow

CloudMonster: Support Flexible Browsing and Searching within Music
Collections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428

Ya-Xi Chen, Matthias Hoyer, and Andreas Butz

Combinable Tabs: An Interactive Method of Information Comparison
Using a Combinable Tabbed Document Interface . . . . . . . . . . . . . . . . . . . . . 432

Gonglue Jiang, Chen Zhao, Matthew R. Scott, and Fang Zou

Web User Modeling via Negotiating Information Foraging Agent . . . . . . . 436
Xuehong Tao, Yin-Leng Theng, and Terence Ting

Human Cognition and Mental Load 1

Distinguishing Difficulty Levels with Non-invasive Brain Activity
Measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440

Audrey Girouard, Erin Treacy Solovey, Leanne M. Hirshfield,
Krysta Chauncey, Angelo Sassaroli, Sergio Fantini, and
Robert J.K. Jacob

Memorization and Information-Retrieval Behaviors . . . . . . . . . . . . . . . . . . . 453
Jun-ichiro Watanabe and Youichi Horry

Aspects of Auditory Perception and Cognition for Usable Display
Resolution in Data Sonification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467

Johan Kildal

Human Cognition and Mental Load 2

Simulating Perceptive Processes of Pilots to Support System Design . . . . 471
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Sanjin Pajo, Senka Zubić, Agnieszka Matysiak Szóstek, and
Janienke Sturm

Interactivity for Museums: Designing and Comparing Sensor-Based
Installations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612

Pedro Campos, André Dória, and Magno Sousa

Leaf Menus: Linear Menus with Stroke Shortcuts for Small Handheld
Devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616

Anne Roudaut, Gilles Bailly, Eric Lecolinet, and Laurence Nigay

Interaction with Small and Large Displays 2

Spatial Cues in Small Screen Devices: Benefit Or Handicap? . . . . . . . . . . . 620
Martina Ziefle

3DKey: An Accordion-Folding Based Virtual Keyboard for Small
Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634

Khaldoun Al Faraj, Mustapha Mojahid, and Nadine Vigouroux

Investigating Temporal-Spatial Characteristics of Mouse and Touch
Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 645

Christian Müller-Tomfelde

Adaptive Pointing – Design and Evaluation of a Precision Enhancing
Technique for Absolute Pointing Devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . 658

Werner A. König, Jens Gerken, Stefan Dierdorf, and Harald Reiterer

International and Cultural Aspects of HCI

The Perception of Cultural Differences in Online Self-presentation . . . . . . 672
Yifan Jiang, Oscar de Bruijn, and Antonella De Angeli

Anchoring Design in Rural Customs of Doing and Saying . . . . . . . . . . . . . 686
Nicola J. Bidwell



XXXII Table of Contents – Part I

Faces of Privacy: Effect of Culture and Context . . . . . . . . . . . . . . . . . . . . . . 700
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Klaus Hinrichs, and Dimitar Valkov

Multimodal Media Center Interface Based on Speech, Gestures and
Haptic Feedback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

Markku Turunen, Jaakko Hakulinen, Juho Hella,
Juha-Pekka Rajaniemi, Aleksi Melto, Erno Mäkinen, Jussi Rantala,
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Paul André, Edward Cutrell, Desney S. Tan, and Greg Smith

Crossmedia Systems Constructed around Human Activities: A Field
Study and Implications for Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354

Katarina Segerst̊ahl

Query Suggestion for On-Device Troubleshooting . . . . . . . . . . . . . . . . . . . . 368
Frédéric Roulland, Stefania Castellani, Ye Deng,
Antonietta Grasso, and Jacki O’Neill

Novel User Interfaces and Interaction Techniques 6

Acquisition of Animated and Pop-Up Targets . . . . . . . . . . . . . . . . . . . . . . . . 372
Guillaume Faure, Olivier Chapuis, and Michel Beaudouin-Lafon



Table of Contents – Part II XXXIX

An Optical Pen Tracking System as Alternative Pointing Device . . . . . . . 386
Ingmar Seeliger, Ulrich Schwanecke, and Peter Barth

Did “Minority Report” Get It Wrong? Superiority of the Mouse over
3D Input Devices in a 3D Placement Task . . . . . . . . . . . . . . . . . . . . . . . . . . 400

François Bérard, Jessica Ip, Mitchel Benovoy, Dalia El-Shimy,
Jeffrey R. Blum, and Jeremy R. Cooperstock

The MAGIC Touch: Combining MAGIC-Pointing with a
Touch-Sensitive Mouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415

Heiko Drewes and Albrecht Schmidt

Social Media/Social Networks

Honeycomb: Visual Analysis of Large Scale Social Networks . . . . . . . . . . . 429
Frank van Ham, Hans-Jörg Schulz, and Joan M. Dimicco

Simulating Social Networks of Online Communities: Simulation as a
Method for Sociability Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 443

Chee Siang Ang and Panayiotis Zaphiris

Designing Interaction for Local Communications: An Urban Screen
Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457

Fiona Redhead and Margot Brereton

WidSets: A Usability Study of Widget Sharing . . . . . . . . . . . . . . . . . . . . . . 461
Kristiina Karvonen, Theofanis Kilinkaridis, and Olli Immonen

Tangible User Interfaces and Robotics

A Model for Steering with Haptic-Force Guidance . . . . . . . . . . . . . . . . . . . . 465
Xing-Dong Yang, Pourang Irani, Pierre Boulanger, and
Walter F. Bischof

Designing Laser Gesture Interface for Robot Control . . . . . . . . . . . . . . . . . 479
Kentaro Ishii, Shengdong Zhao, Masahiko Inami,
Takeo Igarashi, and Michita Imai

A Haptic-Enhanced System for Molecular Sensing . . . . . . . . . . . . . . . . . . . . 493
Sara Comai and Davide Mazza

Tools for Design, Modelling and Evaluation 1

Designing with Only Four People in Mind? – A Case Study of Using
Personas to Redesign a Work-Integrated Learning Support System . . . . . 497

Amir Dotan, Neil Maiden, Valentina Lichtner, and
Lola Germanovich



XL Table of Contents – Part II

Play-Personas: Behaviours and Belief Systems in User-Centred Game
Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 510

Alessandro Canossa and Anders Drachen

Developing and Validating Personas in e-Commerce: A Heuristic
Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 524

Volker Thoma and Bryn Williams

Tools for Design, Modelling and Evaluation 2

Picking Up Artifacts: Storyboarding as a Gateway to Reuse . . . . . . . . . . . 528
Shahtab Wahid, Stacy M. Branham, Lauren Cairco,
D. Scott McCrickard, and Steve Harrison

Are User Interface Pattern Languages Usable? A Report from the
Trenches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 542

Regina Bernhaupt, Marco Winckler, and Florence Pontico

Get Your Requirements Straight: Storyboarding Revisited . . . . . . . . . . . . . 546
Mieke Haesen, Kris Luyten, and Karin Coninx

Usability Evaluation Methods

Hello World! – Experiencing Usability Methods without Usability
Expertise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 550
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Take Three Snapshots - A Tool for Fast Freehand Acquisition of 3D
Objects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 842

Gabriele Peters and Klaus Häming
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