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worked with Alexander Kröner on the CAM project. This cooperation helped me gain
a lot of knowledge about Intelligent User Interfaces. I thank Alexander for all his help
at DFKI. I also want to thank Michael Schmitz, Tim Schwartz, Michael Schneider and
Gregorious Petkidis for helping in various issues during my work at DFKI. In addition,
I thank Marek van de Watering and Edwin Keijl for their help in my projects.

I have enjoyed my work at the HMI group. I consider this four years as one of the
best experiences of my life, as far as professional work is concerned. I have had the
best working environment and best colleagues in this group. I feel really sad about
leaving this group and I really hope that all my future jobs give me an experience
that is as pleasant as this one. I wish to thank my office-mates Andreea and Bram for
putting up with me. I thank my paranimfen Andreea Niculescu and Andrea Minuto.
You both have been good friends. Dinners at Yujia’s and Andreea’s homes have been
very enjoyable. Thanks Yujia for your advice during the thesis writing. Charlotte,
Alice and Hendry have been a great help. I am amazed by Charlotte’s energy and her
dedication to her work. I thank her for the uncountable things that she has done for
me. I cannot forget her help in filling out the 100 page long M-form from the Dutch
Tax Office. I thank Elly Lammers for taking a good care of me when I was at the Vrije
Universiteit. I also thank Lynn Packwood for proofreading my papers and this thesis.
It has been wonderful to know you, Lynn. I thank Ronald for helping me with LaTeX
for this thesis. The Faculty Club gatherings have been very enjoyable.

The Indian community at the University of Twente has made my stay really en-
joyable. I thank Pramod-Vishakha, Supriyo-Anindita, Jigar-Falguni, Chandra-Minaxi,
Vijaya-Sangita, Vikram-Ashmita, Mayur-Shradhha, Jitu-Lavanya, Srivatsa, Hemant
and Shashank for being great friends. You have all been there when I needed it. Piet
Nandpersad (Piet bhai) and Kamla bhabhi have become my family in Holland. My
Gujju friends: Nitinbhai, Mehulbhai, Pravinbhai and Chintan have made a wonderful
contribution to my social life. I also thank my Cricket, Badminton and Football gangs
for the enjoyable sport sessions. I acknowledge the support of the Indian Student
Association (ISA@UT) in different social activities at the University.

I thank all my relatives and friends for their support and encouragement. In partic-
ular, I thank my brother Dipen for his motivations; Bhadresh papa and Kinnal mummy
for helping in various domestic issues; and Preeti masi and Shreyas masa for support-
ing me in different ways when I was studying in the UK. My school/college friends
Lucky, Hardik, Falak, Rahil, Vishal, Ronak, Amrish, Birju and society friends have also
been inspirational.

Last but not least, I want to thank two important persons of my life: my wife Hinal
and my three-month old son Aryan. Hinal is the love of my life. My journey with her
started at the same time when I started this PhD. Her caring love and affection has
made me a better person. She took great care of me and comforted me when I needed
it the most. I am so lucky to have her in my life. My son Aryan was born when I was
writing my PhD thesis. I will always remember holding him in one arm and reviewing
parts of my thesis. His presence in our lives makes everything worthwhile.

Dhaval Vyas
Enschede, January 2011



Contents

1 Introduction 1
1.1 Awareness in HCI and CSCW . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 Experience-focused HCI . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1.3 The Thesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

1.3.1 Research Approach . . . . . . . . . . . . . . . . . . . . . . . . . 5
1.3.2 Research Context . . . . . . . . . . . . . . . . . . . . . . . . . . 8

1.4 Contributions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
1.5 Thesis outline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

I Background 13

2 Awareness and Awareness Systems 15
2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
2.2 Awareness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

2.2.1 Characteristics of Awareness . . . . . . . . . . . . . . . . . . . . 17
2.2.2 Awareness: An experience-focused perspective . . . . . . . . . 18

2.3 Awareness Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
2.3.1 Media Spaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
2.3.2 TeamWorkStation . . . . . . . . . . . . . . . . . . . . . . . . . . 21
2.3.3 Informative Art . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
2.3.4 Hello.Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
2.3.5 Hermes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
2.3.6 Whereabouts Clock . . . . . . . . . . . . . . . . . . . . . . . . . 25
2.3.7 Family Portraits . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

2.4 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

3 Theoretical Frameworks for Understanding Group Work 29
3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
3.2 Theoretical Frameworks . . . . . . . . . . . . . . . . . . . . . . . . . . 29

3.2.1 Activity Theory (AT) . . . . . . . . . . . . . . . . . . . . . . . . 30
3.2.2 Distributed Cognition (DCog) . . . . . . . . . . . . . . . . . . . 31
3.2.3 Grounded Theory (GT) . . . . . . . . . . . . . . . . . . . . . . . 32
3.2.4 Ethnomethodology (EM) . . . . . . . . . . . . . . . . . . . . . . 32
3.2.5 Participatory Design (PD) . . . . . . . . . . . . . . . . . . . . . 33



viii | Contents

3.2.6 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

II Design Case 1: Awareness in a Department 37

4 Fieldwork in an Academic Department 39
4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

4.1.1 Play @ Work? . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
4.2 Social Awareness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

4.2.1 Early Work on Social Awareness . . . . . . . . . . . . . . . . . . 42
4.2.2 Social Awareness beyond Work-Related Activities . . . . . . . . 42
4.2.3 Conceptualizing Social Awareness . . . . . . . . . . . . . . . . 43

4.3 Studying Social Awareness in a Work Organization . . . . . . . . . . . 44
4.3.1 Ethnographic Field Study . . . . . . . . . . . . . . . . . . . . . 44
4.3.2 Organizational Probes . . . . . . . . . . . . . . . . . . . . . . . 46
4.3.3 Participants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

4.4 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
4.4.1 Self Reflections . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
4.4.2 Casual Encounters . . . . . . . . . . . . . . . . . . . . . . . . . 56

4.5 Discussions and Implications . . . . . . . . . . . . . . . . . . . . . . . . 61
4.5.1 On ‘Play’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
4.5.2 On ‘Place’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
4.5.3 Implications for Design . . . . . . . . . . . . . . . . . . . . . . . 65

4.6 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

5 Panorama and its Field Trials 69
5.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
5.2 Panorama: Supporting Playfully-mediated Social Awareness . . . . . . 71

5.2.1 Representation . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
5.2.2 Two Levels of Communication . . . . . . . . . . . . . . . . . . . 74
5.2.3 Early Assessments of Panorama . . . . . . . . . . . . . . . . . . 74
5.2.4 Results of Early Assessments . . . . . . . . . . . . . . . . . . . . 76

5.3 Field Trial of Panorama . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
5.3.1 The Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
5.3.2 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

5.4 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
5.4.1 Observations and interviews . . . . . . . . . . . . . . . . . . . . 81
5.4.2 RGT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

5.5 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
5.6 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

III Design Case 2: Awareness in Design Studios 97

6 Fieldwork in Design Studios 99
6.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99

6.1.1 The design studio culture . . . . . . . . . . . . . . . . . . . . . 101



Contents | ix

6.2 Related Work – Studying Design Practices . . . . . . . . . . . . . . . . 102
6.3 Study Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
6.4 Results – Practices that Support Creativity . . . . . . . . . . . . . . . . 107

6.4.1 Use of Artefacts . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
6.4.2 Use of space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118
6.4.3 Designerly Practices . . . . . . . . . . . . . . . . . . . . . . . . 127

6.5 Discussion and Implications . . . . . . . . . . . . . . . . . . . . . . . . 132
6.5.1 Implications for Design . . . . . . . . . . . . . . . . . . . . . . . 133

6.6 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136

7 CAM and its Field Trials 137
7.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137

7.1.1 Related Work . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
7.2 Cooperative Artefact Memory (CAM) . . . . . . . . . . . . . . . . . . . 139

7.2.1 How CAM follows ‘Design Implications’ . . . . . . . . . . . . . 140
7.3 Field Trials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141
7.4 Observations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142
7.5 Results I: How CAM was used... . . . . . . . . . . . . . . . . . . . . . . 142

7.5.1 Digital Extension of Physical Objects . . . . . . . . . . . . . . . 143
7.5.2 Design narratives . . . . . . . . . . . . . . . . . . . . . . . . . . 144
7.5.3 Design archive . . . . . . . . . . . . . . . . . . . . . . . . . . . 144
7.5.4 Types of tagged artefacts . . . . . . . . . . . . . . . . . . . . . . 144
7.5.5 Statistics of use . . . . . . . . . . . . . . . . . . . . . . . . . . . 145

7.6 Results II: how CAM Supported Awareness and Design Activities . . . . 146
7.6.1 Awareness and Communication . . . . . . . . . . . . . . . . . . 146
7.6.2 Expression and Aesthetics . . . . . . . . . . . . . . . . . . . . . 150
7.6.3 Playful . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151
7.6.4 Creative Exploration . . . . . . . . . . . . . . . . . . . . . . . . 152
7.6.5 Reflection and Critique . . . . . . . . . . . . . . . . . . . . . . . 154

7.7 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154
7.7.1 Internet-of-Things . . . . . . . . . . . . . . . . . . . . . . . . . 155
7.7.2 Object Memory . . . . . . . . . . . . . . . . . . . . . . . . . . . 156

7.8 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156

IV Reflections 157

8 Discussions on Awareness 159
8.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
8.2 Experience-focused HCI . . . . . . . . . . . . . . . . . . . . . . . . . . 159
8.3 Awareness grounded in people’s practices . . . . . . . . . . . . . . . . 160
8.4 Artefacts and Physical Space . . . . . . . . . . . . . . . . . . . . . . . . 161
8.5 “Less is more” – for supporting awareness . . . . . . . . . . . . . . . . 162



x | Contents

9 Conclusions 165
9.1 Contributions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165
9.2 A word on Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . 166
9.3 Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166
9.4 Future Directions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
9.5 Final Words . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168

Bibliography 169

Summary 185

Appendix 1 187

Appendix 2 191

Appendix 3 193

Thesis Publications 195

SIKS Dissertation Series 197



1
Introduction

The multidisciplinary field of Human-Computer Interaction (HCI) is experiencing a
continuous change in its topic of study. One of the recent and arguably the most im-
portant topics of study has been the experience-focused perspective on HCI. As I shall
elaborate on in this thesis, experience-focused HCI attempts to design technologies
by taking a holistic view on understanding how people experience technology in their
everyday environments. Secondly, it also aims to design for the wide-ranging, com-
plex and situated experiences people have with technologies. As the title suggests,
this thesis is about designing computer-based interactive systems that can support
‘awareness’ between people so that they can carry out their ongoing joint endeavors.
The technologies that support awareness can be loosely termed as awareness systems.
In my thesis, I will use two design cases to explore how one can design awareness
systems using the experience-focused HCI perspective. In these two design cases,
I investigate how early-technology ideas can be matched with people’s experiences
and their specific practices to inspire novel design. My thesis primarily focuses on
workplace environments and looks at awareness as a situated and experiential phe-
nomenon.

1.1 Awareness in HCI and CSCW

The notion of awareness has been central to Computer-Supported Cooperative Work
(CSCW) research. It has its origins in workplace studies such as the London Under-
ground study [106] and the air traffic control room study [100, 116, 219]. In its
original conception, awareness was seen as a tool to understand how actors effort-
lessly pick up information about what is going on around them and make practical
sense of it, and in turn, seamlessly adjust their activities [203]. In another study that
motivated research on awareness, Kraut et al. [144] showed that people who are
situated in close physical proximity are more likely to collaborate on projects simply
because they are more easily able to engage in informal conversational encounters.
Studies such as these encouraged researchers to develop technologies that can sup-
port ‘informal awareness’ between co-workers, especially when they are dispersed
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over geographical locations. Hence, the issue of awareness became an important
topic of research in the fields of HCI and CSCW – which, in the 80s and 90s, focused
heavily on the applications and systems to support office work, organizations and
aspects related to workplace collaboration. Here, awareness involved knowing who
was around, what activities were occurring, who was talking with whom and focused
on providing a view of one another in work environments. The assumption here was
that awareness might lead to informal interactions, spontaneous connections, and the
development of shared cultures [54] – all important aspects of maintaining working
relationships which were denied to groups distributed across multiple sites.

The issue of supporting informal awareness in work environments paved the route
for technologies such as media spaces [17] – a technology that supports audio-video
links between two (or more) remote workplaces. Media spaces and other related
technologies utilized the notion of informal awareness among remotely-located co-
workers by placing such a technology in the common areas of their work environ-
ments, so that all sides can have a view from each other’s respective common areas.
Subsequently, the fields of HCI and CSCW saw a large number of software appli-
cations attempting to develop awareness systems that focused on conveying people’s
presence, activities, and availability of members of a community (read [94] and [193]
for comprehensive reviews). Systems that attempt to convey awareness are called
awareness systems. A recent text on awareness systems [163] defines them as: “sys-
tems intended to help people construct and maintain awareness of each others’ activities,
context or status, even when the participants are not co-located.”

There are a large number of highly inter-related and overlapping notions of aware-
ness, such as social awareness [22], situational awareness [60], workspace awareness
[95] and contextual awareness [162], among others. In addition, a large number
of awareness systems have been designed for differing and sometimes contradictory
purposes. On the one hand applications such as TeamWorkStation [125] were built
to support real-time, smooth collaboration with a remotely located co-worker. On
the other hand, Nardi et al.’s [173] conception of awareness dealt with interrupt-
ing others by sending instant messages. The notion of awareness, which started from
supporting informal communication in workplaces, has shifted to supporting interper-
sonal communication between friends and families, taking into account the non-work
situations. HomeNote [215], Whereabouts Clock [28], ASTRA [164] and Family Por-
traits [170] are a few examples of awareness systems that have been developed for
domestic environments to support interpersonal communications.

1.2 Experience-focused HCI

As the use of technology has extended beyond work environments, a need has arisen
to take into account the cultural, emotional, interpersonal and other subjective as-
pects for designing new technologies. Since the late 90s, a growing body of work
[185, 175, 131, 20, 167, 102, 132] within HCI has attempted to shift the focus from
the task-based or functionalist view points to a more holistic view on how users ex-
perience technologies. Experience-focused HCI can be seen as an umbrella topic that
keeps ‘human experience’ at the center of any type of HCI investigation. This reflects
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a paradigm shift in the current HCI research from usability and task-based approaches
to experience-focused perspectives. Buxton [35] argues the following: “Ultimately, we
are deluding ourselves if we think that the products that we design are the “things” that
we sell, rather than the individual, social and cultural experience that they engender, and
the value and impact that they have.” Experience-focused HCI aims to design for the
multiple, complex and situated experiences people have with technologies.

The notion of experience has been a tricky topic in HCI and is yet to have a widely-
accepted definition. Dewey [49] and McCarthy and Wright [167] describe experience
as a totality of a human’s interaction with an object. They conceptualize experience as
a subjective, constructive, holistic and spatio-temporal phenomenon. It is important
to recognize that experiences are situated and are formed in the course of a specific
interaction and any representation of an experience is inherently incomplete. Hence,
at times researchers [23] have termed experience as an ineffable phenomenon. It
is something that may not be fully understandable, but its richness can be felt. Mc-
Carthy and Wright [167] discuss experience as the “irreducible totality of people acting,
sensing, thinking, feeling, and making meaning in a setting” (p. 54). Even if human
experience is subjective and situated in its nature [49], it can still be interpreted to in-
spire design. This perspective is also prominent among other researchers who investi-
gate how experience-centered design activities can inform, inspire or understand HCI
design beyond usability [167, 266, 218]. In the last 10 years, HCI researchers have
developed conceptual frameworks to understand experience [77, 103, 167, 76]. The
use of pragmatist philosophy [184] and phenomenology [52] has also informed how
designers can incorporate experience-focused perspective into HCI. Although the au-
thors did not label their work as experience-focused, the ethnographic fieldwork done
in domestic environments such as the one by Taylor and Swan [233] can also be seen
as an attempt to incorporate experiential aspects into design. In particular their focus
on the peoples’ situated actions in very particular places and situations is at the heart
of experience-focused HCI. Role playing methods [29, 25, 128] have also emerged
as important techniques to inspire experience in the design process. Such methods
focus on innovating novel technological solutions by physically acting out potential
problems and solutions. Additionally, probe-based methods have also gained promi-
nence in HCI research to incorporate experience in the design process. Methods such
as cultural probes [82] and technology probes [123] have provided a very useful way
to support design explorations. Although not directly related to this thesis, some of
my own work on experience such as developing a conceptual framework [260], an
evaluation approach [261] and philosophical underpinnings of experience [247] has
inspired me to use experience-focused HCI for designing new technologies.

As an important note, I would like to point out that this thesis does not attempt
to explore the notions of user-experience nor does it focus on conceptualizing it. My
sole focus here is to design technologies to support awareness. I do, however, use
experience-focused perspective to do this. To read PhD theses focusing on user expe-
rience, I recommend the work of Battarbee [10], Kaye [132] and Karapanos [130].
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1.3 The Thesis

Ever since the industrial revolution in the late 18th century, aspects such as efficiency,
productivity, rationalism and so on have gained primacy and a higher level of interest
in different ‘work’ domains over the subjective and experiential aspects such as fun,
play and pleasure. This thesis extends the current notions of awareness systems –
supporting task-based and instrumental aspects between co-workers – to supporting
experience-focused interactions, in the context of work environments. Within HCI
and CSCW research, one can find several examples of awareness systems that support
emotional, playful and curious interactions. However, this has been mainly in the
non-work domains such as domestic, leisure and gaming environments. The main
research question this thesis attempts to address is:

RQ How can we design awareness systems for workplaces that incorporate an experience-
focused HCI perspective?

To clarify this question, I do not intend to develop a ‘methodology’ of some sort to
design awareness systems. On the contrary, my thesis explores this research question
by means of two design cases where, using an ethnographic approach, I design two
awareness systems and study their use in realistic settings. In both the design cases, I
follow the complete design cycle – beginning from the problem definition and in-situ
observations, through developing a working prototype to field trials of the prototype.

In the first design case, the aim was to develop an awareness system in an aca-
demic department setting that could playfully-mediate social awareness between co-
workers. The focus here was on supporting non-work and pleasurable interactions be-
tween co-workers. I began by studying the everyday interactions of the staff members
in the department using ethnographic methods and an inspirational technique called
organizational probes [246] – a modified version of the cultural probes technique by
Gaver et al. [82]. From the results of this six-month long field study, I developed im-
portant design implications for awareness systems and subsequently designed a situ-
ated display for the staff room in the department, called – Panorama [257]. Panorama
is a large-screen, situated display which allows staff members to send their person-
alized digital contents such as holiday and conference pictures, personal comments
and ‘news of the day’ quotes, personal achievements and announcements, and other
socially-relevant information. Such contents are then played on the large screen of
Panorama with a semi artistic representation. Secondly, Panorama, can stream images
and videos in real-time from the public spaces of the department to create a curious
environment in the staff room. Thus, Panorama supports user-initiated and system-
initiated interactions to support casual and pleasurable social awareness in a playful
manner. A two-week long field trial of Panorama was carried out in the department
to observe how Panorama supported awareness in the department. Chapters 4 and 5
will provide detailed information on this design case.

In the second design case, the aim was to develop an awareness system that could
support and enhance creative interaction between co-workers in a design studio set-
ting. Unlike the first design case, this design case focused on supporting work prac-
tices of designers and supporting the collaborative practices of designers that support
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creativity. So, supporting collaborative creativity was the ‘experience’ I intended to
facilitate. With this aim in mind, I studied both academic and professional design
studios to understand how designers work, how they collaborate with each other and
in general how creativity is supported by the various practices that they follow. Fol-
lowing this eight-month long fieldwork in design studios, I developed important im-
plications for designing an awareness system in the design studio environment. The
Cooperative Artefact Memory (CAM) system was developed as a result of this inves-
tigation [255]. CAM is a mobile-tagging based messaging system. It allows designers
to collaboratively store relevant information onto their physical design artefacts, such
as sketches, collages, storyboards, and physical mock-ups in the form of messages,
annotations and external web links. This way, CAM empowers designers to create a
digital profile of their physical design artefacts that can be accessed by co-workers in
a joint design project. CAM conveys the information of the ongoing projects through
these tagged artefacts to make co-workers aware of each other’s activities. I carried
out a field trial of CAM in an academic design studio involving design students. The
field trials of CAM shed light on how CAM facilitated expressions of design aesthetics,
allowed designers to have playful interactions, supported the exploration of new de-
sign ideas, and supported designers’ reflective practices. In general, our results show
how CAM transformed mundane design artefacts into “living” artefacts that made the
creative and playful side of cooperative design visible. Chapters 6 and 7 will provide
detailed information on this design case.

By using these two design cases, my aim is to show two different viewpoints on
awareness. In the first design case the focus is to support casual, pleasurable and non-
work interactions between co-workers. Whereas in the second design case, the aim is
to support work-oriented creative communications between designers in their design
studios. Both design cases keep the notion of experience-focused HCI at the center of
their design process. In other words, neither of the design cases focuses on the task-
based, productivity and efficiency oriented aspects but employ 1) ‘pleasurable social
interactions’ in the first design case and 2) ‘creative communications’ in the second
design case, as their experiential aspects. In fact, the second design case is based
on supporting work practices but I aim to go beyond the productivity and efficiency
measures to elicit how creativity emerges in the collaborative processes of designers.
I also believe that these two differing situations can make my quest for supporting
experience-focused HCI much stronger. This is because, as mentioned before, the use
of experience-focused HCI is often seen in the domain of domestic, public and other
non-working social environments. In this thesis, using these two design cases, I show
that the experience-focused HCI perspective can be applied in work domains, too.

1.3.1 Research Approach

In the literature, there are two general approaches for studying experience and de-
signing technologies to support experience: 1) Reductionist and 2) Holistic. The re-
ductionist approach [238, 104] has its roots in cognitive psychology which attempts
to provide evaluative value to a product’s experience. This approach serves to com-
pare multiple designs, assess the value supported by a design or develop a theory and
criteria to support evaluation [130]. On the other hand, the holistic approach has an
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inspirational value. Holistic approaches used in [167, 82, 77, 76] are grounded in
either John Dewey’s [49] pragmatist philosophy or phenomenology and are qualita-
tive in nature. Holistic approaches conceptualize experience as a coherent whole and
attempt to view it in an irreducible totality.

In this thesis, I apply the holistic approach to supporting experience in awareness
systems. By using ethnographic methods, this thesis addresses the research question
(RQ) by understanding how we can design technology that fits within people’s exist-
ing social and physical contexts. This means designing awareness systems that not
only support the practices that people have developed in their routines over time,
but enhancing these practices by designing technology that overcomes the challenges
people may face.

1.3.1.1 A Qualitative Approach

My research follows a qualitative orientation to designing awareness systems. In both
of the design cases, I begin my investigation using ethnomethodologically-informed
ethnographic fieldwork to understand people’s behaviors, practices, shared under-
standing, and use of artefacts in their natural settings. I use these understandings for
developing ‘implications for design’ that are able to direct design. This way, my re-
search is completely empirically-driven. The ethnomethodological orientation is well
suited to a project such as this one, where the importance is not on validating frame-
works or theories by using observed phenomena, rather, the aim here is to highlight
emerging phenomena that can be further explored or re-used for designing technolo-
gies. The reason for selecting a qualitative approach as opposed to a quantitative
approach was to gain an understanding of what sort of processes people employ and
why they employ them, from their perspective, so that better design decisions can be
made. This is precisely the goal of ethnomethological orientation. Additionally, the
use of a qualitative approach can explain why particular processes are undertaken as
opposed to others. To analyze qualitative data, I use widely accepted methods such
as open coding [223] and affinity diagramming [110].

Qualitative approaches often run the risk of a lack of validation. I have taken this
fact into account and dealt with this in three ways. 1) I have discussed my findings
with several HCI experts during the course of my fieldwork in both the design cases.
In design case I, another researcher provided extensive support in collecting and ana-
lyzing our fieldwork data. In this case, we corroborated our findings and avoided any
individual biases. I also attempted to put my findings in comparison to the current
research to understand how and why my findings validate, extend, or refute existing
knowledge. 2) During my fieldwork, I tried to spend extensive time in the field to
reflect on my findings. In design case 1, I spent six months in the field, observing,
taking interviews with my subjects and using other techniques to gain an insight. Ad-
ditionally, in design case 1, I was focusing on an academic environment that I was
familiar with. Hence, this helped me in validating certain facts very easily. In design
case 2, I spent nearly eight months in different academic and professional design stu-
dios. To ‘get into the shoes’ of the designers, I took a couple of design courses and
became a resident design student for nearly a month. This gave me a lot of confidence
in my findings. 3) In both of the design cases, I have used triangulation to generate
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the results by employing a variety of methods and techniques. The majority of the
results came from contextual interviews and naturalistic observations. However, in
design case 1, a method inspired by the cultural probes study was used to get access
to my subjects’ inspirations, aspirations and experiences. On the other hand, in de-
sign case 2, during the trials of the prototype, I used the Repertory Grid Technique
(RGD) in combination of semi-structured interviews. More detailed descriptions will
be provided in the main chapters of my thesis.

1.3.1.2 The Process

In both of the design cases, a common process was used to design awareness systems.
This process can be described by the following six steps:

1) Study cooperative (work) practices

2) Find out ‘instances’ and interesting patterns of interaction

3) Develop ‘implications for design’

4) Create a design concept

5) Develop a working prototype

6) Trial the prototype in natural settings

These six steps make a full cycle for a complete design process. My investigation
starts from studying the everyday practices of my subjects in their natural environ-
ments. As mentioned earlier, I use ethnomethodological orientation to understand
how and why people do what they do, from their own perspective. I have used meth-
ods such as contextual interviews and naturalistic observation and in some cases used
cultural probe-like methods and video recorded sessions of subjects’ collaboration.
Next, the large amount of multi-modal data (pictures, videos, field notes) was ana-
lyzed using open coding and affinity diagramming. Here the intention was to find
specific patterns from subjects’ interactions that are used to support awareness. Next,
‘implications for design’ – a complimentary step for ethnomethodologically-informed
fieldwork, was generated. Here I sought to generate specific design features based
on the empirical evidence. Next, a set of conceptual designs were generated in the
form of sketches and other visual means. These conceptual designs were discussed
extensively with colleagues and experts to make a feasibility comparison and fine-
tune any specific design concept. Next, a final design concept was agreed upon and
a working prototype of that concept was developed. In both of the design cases, the
prototypes were intentionally made in such a way that they did not show a complete
or a final product. This was done mainly to support an iterative design process. Fi-
nally, working prototypes were put to the test by carrying out trials in the natural
settings of the subjects. The importance was given to the experience of using such
a prototype and not to ‘evaluating’ them. I do not attempt to fully evaluate these
prototypes mainly because, within the qualitative orientation, these prototypes were
designed using experience-focused HCI perspective and the experience of using such
prototypes is more central than the evaluation of how efficient and effective these
prototypes are.
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1.3.2 Research Context

This thesis contains several important facets that motivated me to carry out such
a research project. I see this research as a combination of 1) workplace studies, 2)
interaction design, 3) ubiquitous computing and 4) experience-focused HCI, as shown
in figure 1.1.

Figure 1.1: The four components of the thesis Designing for Awareness.

Designing awareness systems in workplace environments needs a thorough un-
derstanding of ‘how work is being carried out’ in the first place. In CSCW, workplace
studies have played a major role in informing the design of computing systems in
organizations [157]. In the context of this thesis, the workplace studies can provide
plenty of useful information about co-workers’ everyday routines, coordinative prac-
tices, their use of tools and artefacts and so on. Such an understanding of workplaces
can inform us what awareness information is needed, to whom this information is
conveyed and how, how awareness is maintained and, most importantly, how this
information can be used for designing awareness systems. Workplace studies can
elicit several complexities of work practices, especially when the notion of work is
becoming more mobile and ubiquitous.

The second component, interaction design, poses specific challenges to explore the
ways in which people can interact with awareness information. Hallnas and Redstrom
[97] define interaction design: “interaction design is designing the acts that define
intended use”. As some of the research on awareness (e.g. [106, 22]) has shown, co-
workers make each other aware of their individual activities and status information
through subtle and unobtrusive mechanisms. For designing technologies that can
support awareness, a lot of emphasis has to be put on the way co-workers will interact
with this awareness information and designing for awareness would mean designing
interaction to support awareness.

The third component, ubiquitous computing, conveys a technology push that goes
beyond the traditional desktop metaphors. Ever since Mark Weiser [264] coined the
term, ubiquitous computing, a large number of technologies have been developed
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to support people’s wide-ranging interactions with everyday objects. Inspired by the
notion of ubicomp (short for ubiquitous computing), my research has focused on de-
veloping awareness systems that go beyond the desktop and explored ways by which
technology can be physically and socially embedded into people’s practices. The two
awareness systems that I have developed and described in this thesis are both exam-
ples of ubicomp.

The fourth component, experience-focused HCI, which is at the core of this re-
search, delves into designing computing technology to support people’s wide-ranging
experiences. This perspective focuses not only on completing specific tasks with a
technology but takes a holistic view of how people experience a technology taking
emotional, pleasurable, playful and other ineffable aspects of using a technology into
account. I believe that since technology is becoming part of people’s everyday lives,
designers need to ground the design of their technologies in this broad range of peo-
ple’s experiences.

1.4 Contributions

There are three main contributions that can be relevant to the HCI community: 1)
Methodological, 2) Empirical and 3) Technological. I will describe these in the fol-
lowing.

The methodological contribution would show how one can design for awareness.
The two design cases in this thesis deal with two different kinds of situations where
the definition of awareness is different. In design case 1, I am interested in the
non-work, interpersonal awareness between co-workers in an academic department.
Whereas in design case 2, I focus on the collaborative practices of industrial designers
that could convey awareness of creative work. This is reflected in the methodological
focus of the two design cases. In design case 1, I use situatedness as a lens to under-
stand how non-work, interpersonal awareness is practiced. In this case, I take into
account the forms, activities, agents, places and contents of awareness. In design case
2, I use physicality [51] as a lens to understand how materiality of the design studio
culture plays a role in supporting awareness. I take into account the material aspects
such as the physical space, material design artefacts such as sketches, storyboards,
and physical models. More importantly, I show how, in these two different situations,
experience-focused HCI perspective can be applied.

The empirical contribution would provide new insights into collaborative prac-
tices, not studied extensively within the CSCW and HCI fields. Studying and designing
for awareness means taking into account the salient and implicit practices of individ-
uals. These practices may not be seen without a longitudinal exposure within the
field of work. In the thesis, I will use examples from the field that will illustrate how
such implicit and tacit practices are achieved by people. Additionally, this thesis will
provide an alternative view on work organizations. As in the first design case, I look
at the non-work, interpersonal and pleasurable practices of members in an academic
department. In the second design case, I will provide empirical evidence of physi-
cality of the design studio culture and show how designers’ practices are inherently
material in nature. A look into these aspects of work environments is not covered in
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CSCW and HCI research, hence, this thesis will provide new empirical insights into
such aspects of work environments.

The technological contributions of this thesis is minor compared to its method-
ological and empirical contributions. However, from an interaction design point of
view the two technological prototypes that are described in this thesis show novel
interaction possibilities. Panorama, which is the prototype developed in design case
1, is a large screen display that plays user-generated images and texts messages and
system-generated live video streams in a continuous way using semi-artistic repre-
sentation. CAM, which is the prototype developed in design case 2, is basically a
combination of off-the-shelf tools that allows designers to store relevant information
onto their physical design artefacts. Our field trials of these prototypes showed that
the value of the technology was seen to be more important than the technology itself.

1.5 Thesis outline

Figure 1.2: The thesis outline.

As I have attempted to establish in the earlier part of this chapter, the goal of
this thesis is to explore how we, as HCI researchers, can apply an experience-focused
perspective for designing awareness systems. I aim to do this using two design cases,
where a complete design cycle is followed. The thesis is divided into four parts, and
will be described in the following. Figure 1.2 provides a high-level schema of the
structure of this thesis.

PART I: Background

In the first part, I attempt to lay a background for the thesis. I will review related
literature from theoretical, conceptual and technological standpoints. Chapter 2
provides a short account of awareness from the HCI and CSCW literature. Using
its original conceptualization, I will identify important characteristics of awareness.
Subsequently, I will also provide a view of awareness from an experience-focused HCI
perspective. In the second part of Chapter 2, I will review some well-known examples
of awareness systems, starting from Media Spaces to the current awareness systems.
In particular, I will not provide an exhaustive all-inclusive review, rather, I aim to cap-
ture the diversity in the conceptualization and implementation of awareness systems.
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Chapter 3 reviews some of the well-known theoretical frameworks to study group
activities and collaboration. Since, studying group activities is imperative for under-
standing awareness in a given situation, a review of the existing frameworks can be
very useful. I will review Activity Theory, Distributed Cognition, Grounded Theory,
Actor-Network-Theory and Ethnomethodology (EM). I will not attempt to make a
detailed comparative analysis of these frameworks.

The second and third parts will be about two cases, where, using an ethnographic
approach, I designed technologies to support awareness in two different workplace
scenarios: an academic department and a design studio.

PART II: Design Case 1 – Awareness in a Department

This part is dedicated to a case study of designing an awareness system in an aca-
demic department. Following the experience-focused HCI perspective, this case study
aims to support playfully-mediated social awareness in the department. The focus
here is not on the productive and task-based activities of the department, rather, the
importance is given on the casual, non-work and pleasurable interactions between
staff members. This case study is divided into two parts and will be described in the
form of two chapters.

Chapter 4 describes ethnomethodologically-informed fieldwork in the depart-
ment. Here, I will describe the interpersonal notion on awareness, the methods used
in the fieldwork and the detailed results of the fieldwork. I will particularly focus on
the awareness practices of staff members and describe the implications for designing
a new technology to support interpersonal awareness between staff members.

Chapter 5 shows the subsequent parts of design case 1. Here, I will describe the
prototype Panorama that was designed from results of the fieldwork in chapter 4.
I will show the design logic of Panorama and its representational aspects. Next, a
two-week long field trial of Panorama in the department will be described.

PART III: Design Case 2 – Awareness in Design Studios

This part is dedicated to a case study of designing an awareness system in the design
studio culture. In this I will describe design case 2, where I will be focusing on the
creative side of work practices. This will be done with the lens of physicality.

Chapter 6 will describe the longitudinal ethnomethodologically-informed field-
work in different academic and professional design studios. I will describe the meth-
ods used in the fieldwork and describe its results in the form of themes of collabora-
tion. As done in chapter 4, chapter 6 provides directions for designing an awareness
system in the form of implications for design.

Chapter 7 will show the subsequent parts of design case 2. Here, I will describe
the prototype CAM (Cooperative Artefact Memory) that was designed from results of
the fieldwork in chapter 6. I will show the design logic and the architecture of CAM.
Next, a set of field trials of CAM in a design studio is described. Here, I will show
how designers used CAM in supporting their ongoing design projects and focus on
the aspects that played a role in supporting design.
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PART IV: Reflections

This part will provide a reflection on the work reported in the preceding parts of this
thesis. Chapter 8 provides a short discussion on awareness. I will summarize the
important aspects that came out of the two design cases. The last chapter, Chapter
9, will conclude this thesis with final words on the contribution, methodology and
future directions.



Part I

Background





2
Awareness and Awareness Systems

2.1 Introduction

The goal of this chapter is twofold. In the first part, I will provide a conceptualization
of ‘awareness’, as it has been discussed within the HCI and CSCW fields. From the
literature, I will extract the basic characteristics of the notion of awareness. Addition-
ally, I will provide my own understanding of awareness from an experience-focused
HCI perspective, that will be followed throughout this thesis. In the second part, I will
review some of the existing awareness systems. This will not be an exhaustive review
of awareness systems but I will describe a list of carefully selected awareness systems
that are distinct in their functionality, goal and interactions.

2.2 Awareness

Research in CSCW, in general, focuses on exploring how computing technology can
be designed to support people’s cooperative activities to accomplish their work more
efficiently and effectively [205]. Awareness is one of the central topics in the CSCW
research. While people go about carrying out their everyday activities, they maintain
awareness of things around them, which contributes to an understanding of what oth-
ers are doing, where they are and what they say. This understanding can help people
in making inferences regarding the intentions, actions or even emotions of others and
can provide a context for their shared activities and social interactions [163]. It is
believed that participants’ being aware of each other’s conduct and interaction has a
great importance for the design and development of technologies to support collabo-
rative work [106].

Schmidt [203] points out that the concept of awareness has provided a vehicle to
address the complex processes of organizational interaction that enable actors to sub-
tly and unobtrusively coordinate their actions and activities with each other. The sem-
inal ethnographic studies of the London Underground control room by Heath and Luff
[106] and air traffic control work by Lancaster University’s CSCW group [100, 116]
illustrated how actors ‘pick up’ cues, traces and signals about complex work related
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activities from information rich environments and coordinate their ongoing joint ef-
forts. Early technologies to support awareness – such as media spaces [17] – have
often been specialized for mediating selective work related activities and relation-
ships, through computationally integrated audio-video links between geographically
dispersed co-workers [54, 85]. Here awareness is seen to be supported by facilitat-
ing informal chat and discussions between remotely located colleagues, providing an
idea of what is going on at the other end and supporting other social interactions in
an informal way. More recently, awareness technologies for work environments such
as @Work [235], Kandinsky system [75], Hermes [38], Elvin [71], Ambient Agoras
[224] have been developed to convey information about co-workers’ presence, their
on-going activities and their personalized messages. The scope of technology design
is broadening with the growing interest and need to support personally meaningful,
authentic, sociable and rich everyday experiences. The notion of mediated aware-
ness has also evolved from the objectively observable aspects encompassing informa-
tion about mainly the work-related and productive aspects of peripheral settings to
conveying subjective aspects such as love and intimacy [40, 134, 243], playfulness
[11, 81, 215] and other related issues.

In the context of collaborative work settings, the idea of awareness rests on the
participants abilities to remain sensitive to each other’s conduct while involved in their
distinct individual activities [108]. The real challenge here is, as Schmidt [203] points
out, to understand how co-workers effortlessly pick up these cues and signals about
what is going on around them and make practical sense of it. In order to design a
system that can support awareness amongst co-workers, we need to take into account
diverse coordinative practices through which cooperative work is routinely and seam-
lessly integrated. These coordinative practices differ from domain to domain. A firm
grounding into these practices, however, is essential to good technology design [157].

The words ‘abilities’ and ‘conduct’ are of a great importance to the understanding
of awareness. The word ‘abilities’ describes that there is more than one way people
can skillfully acquire knowledge about other people and their activities. And the word
‘conduct’ (which is meant in a plural sense) describes a large diversity of information
pertaining to people’s behaviors, activities and interactions that can be seen as impor-
tant for supporting cooperative activities. I shall get back to these terminologies in
the next section.

In the literature, there are two different ways awareness is conceptualized, re-
lating to two different scenarios. One, where concerned participants are co-located
and working towards achieving a common goal, for example in a control room or at
a cubical office space. And second, where participants are remotely located and are
attempting to collaborate via some kind of technological support (e.g. an audio-video
linked communication setup). These two scenarios require different treatments of the
term awareness. In the scenario of co-located settings, awareness is realized through
unobtrusive practices (such as, overhearing) through which cooperative activities are
somehow implicitly and unremarkably aligned and integrated into participants’ on-
going activities [106]. In the scenario of remotely-located settings, certain activities
are deliberately carried out (such as, typing an IM, or sending an SMS) that might
interrupt another participant’s flow of activities [173]. As Schmidt [203] remarks, the
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notion of awareness, in this sense, is being used in increasingly contradictory ways.
In my research, I am mainly looking at the co-located settings; hence, I conceptualize
awareness as an implicit skillful practice that is aligned into the everyday work of
participants.

2.2.1 Characteristics of Awareness

As Schmidt [202, 203] reported, there are several important characteristics of aware-
ness. I summarize some of these in the following points.

1. Awareness is implicit. Awareness is not a deliberate act that people perform to
find out, for example, where their colleagues are. It is also not a particular
mental state or a type of activity, rather, it is an integrated aspect of people’s
practice. As researchers, we can only access awareness indirectly, through the
analysis of space, mediators, and human conduct and culture [22]. In coordi-
native work scenarios, people become aware of each other’s acts implicitly and
without negotiation or other forms of focused interaction, that it is as if their dis-
tributed activities are ‘seamlessly’ integrated. As Heath and Luff [106] showed
in their London Underground control room study that co-workers’ ‘overhearing’
supported a kind of awareness between controller and divisional information
assistants which lets them coordinate and control their ongoing work.

2. Awareness is a skillful practice. Even though awareness is an implicit phe-
nomenon, it is not the product of passively acquired information. It is a class
of highly active and highly skilled practices. Actors scan for certain cues and
traces of the state of an ongoing work that could help them understand what
is happening and inform their future activities. It is an attribute of observable
action that is systematically accomplished during the course of actors’ everyday
activities. Actors apply skillful ways to design and produce actions to render
features of their conduct selectively available to others. These actions may be
intended for selected persons or for all the co-located people in general. The
ways in which individuals accomplish awareness is inextricably embedded in
the activities in which they are engaged, and the ways in which those activities
necessarily entail particular practices and procedures.

3. Awareness is about displaying and monitoring. The ways in which cues, traces
and indications of work-related activities are ‘displayed’ and ‘monitored’ are
central to awareness. In fact, displaying and monitoring are complementary
aspects of awareness. On the one hand, actors typically adjust and design their
own activities in such a way that their co-workers and other relevant personnel
are provided with cues, traces and other kinds of resources that may be relevant
for ongoing activities. This particular attribute of their practice can be called
‘displaying’. On the other hand, actors scan, observe, or listen to the activi-
ties of their colleagues to be able to determine the state, progress and direction
of ongoing activities. This aspect of their practices can be called ‘monitoring’
Displaying and monitoring are thus complementary aspects of the same coordi-
native practices.
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4. Awareness is about ‘exploiting what is already there’. In supporting awareness
about their co-workers and the status of an ongoing work, actors try and gather
cues, traces and indications from established practices and the current state of
their ongoing work. They do not put extended effort into exploring awareness
related information, they try to infer from a giving status of the environment.
This way awareness is ‘ongoingly’ achieved in collaboration with others. Aware-
ness is awareness of actions and changes in the state of work (or any other
situation).

5. Work and workplace settings determine awareness. When engaged in a cooper-
ative effort, actors are objectively and materially interdependent. Their inter-
dependence inescapably has causal aspects, and their actions and interactions
are thus both intentional and material. The physical setting of a workplace and
the nature of a particular work afford as well as constrain awareness. Work-
place settings support awareness among a group of people via visual, audible
and movement-based cues. Heath and Luff [108] utilized the notion of ‘centers
of coordination’ (originally coined by Suchman [227]) to refer to specific work
settings (E.g. control rooms) that have particular characteristics which make it
necessary for individuals to ongoingly monitor each others’ conduct whilst en-
gaged in distinct but related activities. The nature of work itself also plays an
important role in supporting or hindering awareness. The work of architects, en-
gineers and designers would be represented externally in the form of artefacts
such as sketches, drawings and 3D models, whereas the work of accountants
and stockbrokers will be represented in the form of papers, excel sheets and in
other digital forms. As Schmidt and Wagner [207] points out these artefacts
play an important role in supporting awareness and coordination amongst a
group of co-workers.

2.2.2 Awareness: An experience-focused perspective

Some of the early examples of awareness systems focused on conveying instrumental
and productivity-oriented information such as co-workers’ presence [54, 181], activity
levels [187], their constant updates [235], availability [115] and privacy concerns
[180]. In fact, Gross and colleagues’ [94] comprehensive review on ‘awareness in
CSCW’ focuses on the very productivity and task-based issues of work environment.
So, how can we conceptualize awareness and awareness systems from an ‘experience-
focused HCI’ perspective?

I believe that from an experience-focused HCI perspective awareness should be
seen in a holistic sense and not limited to conveying utilitarian and practical infor-
mation. By this I propose to look at the non-instrumental activities and practices that
have ‘value’ for the overall experience in work environments. These non-instrumental
issues can be about pleasure, enjoyment, playfulness, creativity and so on depend-
ing on the situation and field of work. While designing awareness systems, we need
to take into account these non-instrumental aspects of people’s everyday lives in ad-
dition to utilitarian and instrumental aspects of work. Secondly, awareness should
not be seen in a pre-deterministic fashion. It should be seen as a situated prac-
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tice that may differ depending on the environment. Importantly, people should be
seen as entities that actively construct and maintain awareness information. Hence,
an awareness system should be seen only as a mediator for people to support their
awareness practices and not as the creator of awareness information. An awareness
system should facilitate interpretive and usage flexibilities. By interpretive flexibility,
I mean to suggest that an awareness system should leave room for people to interpret
the awareness information and not make decisions for them. By usage flexibility, I
mean to suggest that an awareness system should allow people to adapt the technol-
ogy to support their individual uses. Thirdly, to be able to collect information about
awareness activities, I believe that we need to develop the thick descriptions [86] of
people’s interactions with others, which should have detailed and rich description of
the overall context in which the interaction takes place. In particular, specific atten-
tion should be given to the situated practices of people. The essence of situated action
is that an experience is changed by the context in which it occurs.

This description on ‘experience-focused HCI’ to design awareness systems may not
be seen as canonical. User experience has several connotations and I have tried to use
my own understanding of user experience to design for awareness.

2.3 Awareness Systems

There has been a considerable amount of work done on developing technologies to
support awareness between co-workers, family members and even friends. Gross et
al. [94] and Rittenbruch and McEwan [193] have provided extensive commentaries
and reviews of different types of technologies that have been developed to support
awareness. I do not provide such an exhaustive review here. Instead, I have carefully
selected specific examples that should provide a glance into the diversity of aware-
ness systems. Within these examples, I will also provide an analysis of their focus on
the notion of awareness. Since, both of my design cases are related to workplaces,
my focus will be on the awareness-supporting technologies in work environments.
However, since my focus is on designing awareness systems from an ‘experience-
focused HCI’ perspective, I will also describe examples from non-work situations.
From these examples, a shift from usability and productivity-focused awareness sys-
tems to ‘experience-focused’ awareness systems should be recognized.

2.3.1 Media Spaces

Media spaces (figure 2.1) are a set of technologies that use audio and video channels
to connect distantly located sites and workplaces. The aim of media spaces is to pro-
vide an ‘always-on’ audio-video link between remote co-workers so that they can have
‘informal’ discussions and chats any time they want. Research into the media spaces
was motivated towards supporting informal communication between geographically
separated employees by providing an always-available view of their respective public
areas. The basic motivation here was to create a feeling in employees as if they were
all in the same area. Examples of such media space applications were seen in the form
of systems such as Portholes [54], RAVE [85] and Kasmer [17] at Xerox’s US and UK
laboratories; VideoWindow [69] and Cruiser [70] at Bellcore; Montage [232] at Sun
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Figure 2.1: Examples of the Media space application developed at the Xerox PARC (Source:
[17]).

Microsystems, and CAVECAT system [161] at the University of Toronto, among other
media space applications. This raft of media space applications with different audio-
video communication setups suggests that visual access can provide for new forms of
interaction and increase sense of presence between remote sites, which may eventu-
ally lead to positive and productive outcomes. Although the notion of awareness was
not explicitly emphasized in earlier media space systems, the commentary of Bly et
al. [17] suggests that supporting peripheral awareness was the most important use of
media spaces.

The research in media spaces caught a lot of attention from the CSCW community
and different adaptations on the original concept were developed. For example, in
the RAVE [85] system each person was equipped with audio and video devices that
connected him or her to other offices and common areas. In this case, users could
select the area they wanted to have displayed on their monitor with a videophone
connection that could be initiated by one user to connect with another users. The
Montage [232] used the metaphor of hallway, where participants could navigate in
the virtual hallway and glance into other’s offices. This glance could provide a good
impression of whether the other participant was approachable or not. Participants
could also put signs at their doors to provide others an idea of their availability.

Researchers also pointed to several shortcomings of media space applications.
Heath, Luff and Sellen [107] argued that in many instances what was required of a
video link between spaces was not the talking heads communication link, that many of
the media spaces supported, but also access to objects of interest. The same argument
was also raised in Schmidt’s [203] critique on the awareness research. Another short-
coming was that media space applications afforded interactions and working practices
that were largely different from the natural and existing models of interaction and the
comparison between the two was very difficult. Most importantly, Sellen and Harper
[214] pointed out that media space applications were being deployed and assessed
within the context of research laboratories of hi-tech companies. These applications
were not deployed and assessed in actual everyday working environments.

Overall, the media space applications can be broadly considered as supporting in-
formal awareness between a set of remotely-located participants. Informal awareness
is the foundation for casual interaction, which in turn proves to be vital for support-
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ing ongoing collaboration. This informal awareness can contain information of work
colleagues, their presence, activity and availability.

2.3.2 TeamWorkStation

Figure 2.2: Setup of the TeamWorkStation 2. (Source: [126]).

One of the main criticisms of media space technologies was their lack of focus
on artefacts or objects of discussion between the remotely located participants. Team-
WorkStation (TWS) (figure 2.2) was one such application that particularly paid atten-
tion to supporting shared view on objects [126]. TWS belongs to a category of systems
that support collaborative physical tasks between distant co-workers. A collaborative
physical task involves two or more people working together on physical objects in
the real-world [78]. Different applications have been developed using such an ap-
proach to support collaborative drawing and sketching [179], bicycle repair [145],
product design [259] and so on. TWS supports collaborative drawing and sketching
and discussions related to them. Figure 2.2 shows a version of TWS where a shared
screen is used to represent the common artefact – a drawing sheet between the two
participants. This shared screen was supported by an additional video channel that
showed both participants’ faces and an audio channel to complement these modali-
ties to support synchronous communication. The key ideas of TWS were the overlay
of individual workspace images in a virtual shared workspace and the creation of a
shared drawing surface. TWS supports awareness through the image of hand and pen
movements of drawing partners that is overlaid with the image of shared drawing pa-
pers. Although the actual drawing sheet is only available to one of the participants,
the changes and annotations made on the sheet are equally visible to both the par-
ticipants. Importantly, a remote participant (with no direct access to the drawing
sheet) can point to specific portions of the drawing and make gestures and could also
make annotations in a way that would not affect the drawing sheet but can still com-
municate certain ideas to the participant on the other end. For the remotely-located
participants, the most valuable aspect of TWS’s setup was being able to do things
simultaneously.

One of the problems with TWS systems was that participants could not have a
seamless gaze contact. In fact, they had to decide either to look down at the drawing
sheet or to look at the computer screen to see the other participant’s face. This defi-
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ciency was later remedied by systems called ClearBoard-1 and ClearBoard-2. Details
of the TWS and ClearBoard systems are described in detail in [126].

Overall, TWS (and other systems that focused on collaborative physical tasks)
played an important role in supporting real-time awareness of co-workers’ activities
where the collaboration was centered around physical objects.

2.3.3 Informative Art

The previous two examples of awareness systems focused on supporting real-time
and simultaneous awareness of co-workers activities by utilizing video and audio
channels. Here, I will describe an awareness system that uses artistic visualization
to support awareness. Informative Art (figure 2.3) is a set of artistic installations
situated in the common area of a research institute [190]. These displays represent
generic information related to the work organization such as email and web traffic,
bus timetable, weather information and so on in an artistic and abstract manner that
informs co-workers about the ‘global’ view of their institute. Figure 2.3 visualizes
email traffic of individual workers in the institute using the Mondrian compositions
as inspirations. The transformation from 2.3a and 2.3b shows the growth in the email
traffic. Each colored field represents the e-mail traffic for one person in the group.
The size of the square grows and shrinks with the aggregate amount of e-mail that a
person has sent and received during the last few days.

Figure 2.3: Situated informative art displays installations. The email and web traffic to and from
the organization is represented using a Mondrian composition. (b) shows the changes
from the beginning stage of (a) (Source: [190]).

The Informative Art installations are developed using Mark Weiser’s [264] notion
of Calm Computing. The idea here is to create such information presentations that
disappear into the background when they are not used and people should be able
to perceive a greater amount of information available from the environment without
overburdening their cognitive or other skills. Since, these displays visualize the cur-
rent situation and ongoing activities in the organization, it helps members to reflect
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on the environment. Unlike information that is visible (or ‘publicly available’ [106])
from the environment, communications by email exchange, web usage and so on are
invisible to most the members in a group. By presenting cues for such information,
the researchers here have aimed to complement the information that is already avail-
able. One of the advantages of using artistic and abstract representation to deal with
awareness was its support for privacy issues. Since the information presented on the
display has a global view about the environment and is presented using artistic pat-
terns, it does not raise privacy concerns among members. There are other examples
of such systems that use abstract representations to convey complex information for
supporting awareness and better cognition. Pedersen and Sokoler’s [181] AROMA is
one such example.

2.3.4 Hello.Wall

Figure 2.4: Display of the Hello.Wall system and a person interacting with it using a device called
Viewport. (Source: [225])

In line with the previous example, Hello.Wall (figure 2.4) is also an ambient
awareness display technology that uses abstract patterns to provide awareness of dif-
ferent activities between two remotely located work places [225]. It is a wall sized
display that emits information via different light patterns. It works in two ways. It
represents the organization-wide information publicly and information addressed to
individuals privately to communicate detailed information with the use of a set of
Viewport devices. The environmental information such as people’s presence, activity
levels, attitude, atmospheric information, and so on are mapped onto visual codes
realized as light patterns which influence the atmosphere of a place and the social
body around it. The patterns are distinguished from the following three categories:

1. ambient patterns representing general information such as mood and presence;

2. notification patterns handling individual or personalized messages; and
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3. interaction patterns handling direct communication requests, such as a request
for engaging in a spontaneous video communication with a remote team mem-
ber.

The Hello.Wall display represents unobtrusive, calm computing technology that
exploits people’s ability to perceive information via codes that do not require the
same level of explicit coding as with words. It can stay in the background, only per-
ceived at the periphery of attention. In addition to its informative role, Hello.Wall also
serves as an atmospheric decorative element, where visitors may enjoy its aesthetic
quality. Since Hello.Wall abstracts information and has a separate level for private
communications, it takes care of the privacy related concerns. One of the main differ-
ences between Hello.Wall and Informative Arts display is that the latter is meant for
co-located environment with an aim to reflect on the ongoing activities. Whereas the
former is meant to convey awareness of distantly located workplaces by providing a
continuous exchange of information about the availability of people and to provide
a starting point for initiating spontaneous video-based communication between the
two remote sites.

Overall, Hello.Wall conveys awareness cues both as global and individual lev-
els using light patterns. It creates a social architectural space using means beyond
traditional architectural elements, furniture, or standard information technology. It
introduces a level of social experience in work environments that has aspects such as
play and curiosity.

2.3.5 Hermes

Figure 2.5: Hermes in an office corridor. (Photo courtesy of Alan Dix)

The Hermes system (figure 2.5) is a network of small interactive display units
mounted outside different offices at the computing department of the Lancaster Uni-
versity, UK [39]. The office owners can leave messages for people visiting the office
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and visitors can leave messages for the office owner. Messages can be in a textual or
a graphic (picture or a note written via stylus) form and can be created on the display
itself, via Hermes webpage, an email client or an SMS text message. This message is
visible on the door display as its original form. Once entered onto the Hermes display,
these messages are not made visible to other passers-by. In this case, Hermes only
shows the last message from the owner on its screen. This way the visibility of the
display is controlled to give priority to the owner’s message that is meant for a wider
audience. Additionally, it also serves for maintaining a level of privacy.

Researchers at Lancaster University carried out several field trials of Hermes and
iteratively made improvements on the design of Hermes. Till date, Hermes has been
used in home environments and public spaces such as community libraries with re-
quired adaptation, in addition to its original use in the workplaces. From a field
trial [38] of Hermes in the office space, the researchers explored different ways office
owners and visitors appropriated the use of Hermes to support awareness in their de-
partment. The common patterns of messages were about providing status updates of
current activities in an attempt to maintain a sense of presence. One common use for
messages set on Hermes door displays was to provide a sense of presence when away
from the office:

—‘Working at home today – reviewing papers.’

In other cases, Hermes was used to express the mood and current situation of a
worker. This was mainly done by office owners to indirectly indicate their mood and
mental situation. In some cases, members also left messages providing reasons for
their absence from their offices so that others could adapt or reorganize meetings, for
example.

Overall, Hermes provided asynchronous support for awareness information be-
tween workers in a co-located work environment. Importantly, it supported multiple
sources such as the web, mobile phones, as well as physically being at the office door
and writing messages.

2.3.6 Whereabouts Clock

Figure 2.6: The Whereabouts Clock (Source: [212, 28]).

The Whereabouts clock (WAC), figure 2.6, is a location-aware technology meant
for domestic environments developed at Microsoft Research in Cambridge, UK [212].



26 | Chapter 2

The idea of this device was derived from the famous children’s novel Harry Potter
and The Chamber of Secrets by J.K. Rowling. Rather than telling the time, this clock
indicates the locations of family members from a set of predefined locations: Home,
School and Work. The information about location is tracked through the GPS signals
of an individual’s mobile phone and the family members are represented with a pic-
ture inside a small token on the LCD display of the clock (see figure 2.6). The change
in a member’s geographic location is also represented on the clock. The tokens in the
center of the clock show that a person is currently in between locations. WAC is a
situated display meant for a common area of a home such as the kitchen, where it
can become a part of the routines of households. It is an ‘always on’ display, running
in the periphery of vision just like a normal clock. WAC provides an interface that can
inform where members of a family are located at a certain time by giving ‘at a glance’
information. A final feature of the Clock was the ability for family members to send
text messages from their mobile phones to the Clock at home.

A set of field trials of the system were carried out in different households. In the
most recent field trial [28], the researcher explored that by making the household
aware of each other’s locations, WAC helped them to coordinate different domestic
activities. By conveying information about their location and activity to one another,
users can make decisions and better plan their activities. WAC also supported aspects
that were much more sentimental and experiential in the domestic lives. For example,
the use of WAC revealed that it was seen as a device that provided social touch,
reassurance of member’s well being and safety and supported connectedness between
family members.

Functionality wise, WAC is a simple application that shows, all the times, where
different family members are located. But, as shown in the field trials of WAC, WAC
showed a different facet of awareness in the domestic environment that was experi-
ential and sentimental in nature.

2.3.7 Family Portraits

Family Portraits (figure 2.7) is a digital photo frame that allows adult children to mon-
itor the activities of aging parents who are geographically separated [170]. The photo
frame displays the state of the parent as abstracted icons surrounding a static photo
of the parent in a frame, as shown in figure 2.7. Data related to the aging parent
(such as health, activity, relationship, environment and event) is collected from his
home and the ‘qualitative’ representation of this data is presented in the surrounding
of the photo frame. This data is updated once a day. The idea behind this system
is to notify the activity level of aging parents to their children, where inactivity may
indicate health problems. The researchers conceptualized such a design for their dis-
play with an assumption that the distant person with an appropriate level of activity
awareness that provides people with comfort without being privacy intrusive. Family
portraits can be seen as a surrogate system in the form of mediated awareness support
intended to ascertain certain aspects of the naturally occurring social encounters that
are disrupted due to the geographic separation. The photo frame can be placed in
any domestic location, where people may think about their loved ones, for example
on a mantelpiece in the living room.
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Figure 2.7: The digital family portrait application. (Source: [170]).

Overall, the Family Portrait application presents a lightweight approach to support
awareness between family members. It provides a review of the day-by-day activities
of an aging parent to her adult children in an abstract manner that could provide a
‘peace of mind’ for adult children.

2.4 Summary

The aim of this chapter was to provide a background on awareness research, by pro-
viding the conceptualization of awareness and reviewing the existing technologies
that support awareness – the awareness systems. This is clearly not a complete and
exhaustive review on the research of awareness. Importantly, from the small set of
literature review given in this chapter, we can see several interesting patterns for de-
signing awareness systems. Media space technologies utilized the ‘always on’ strategy
to support and facilitate continuous, informal awareness between the remote partici-
pants. Ishii’s TWS system showed a novel way to support real-time collaboration in-
volving physical tasks. The strategy of image overlay provided a good support for col-
laborative task-based awareness. Informative Art and Hello.Wall technologies utilized
abstract patterns to convey awareness in co-located and remote settings, respectively.
In particular, Hello.Wall treated the use of the display as a decoration piece in the
offices. This way, both technologies addressed privacy concerns. Hermes attempted
to utilize both the co-located and remote awareness by using an asynchronous sit-
uated display technology. The Whereabouts Clock and the Family Portraits systems
were designed to support domestic environments. Both systems showed emotional
and sentimental values that were supported through awareness systems.

From this review, I have noted some important issues that should be considered
for designing awareness systems that use experience-focused perspective. One has to
take into account the ‘larger effects’ of situating an awareness system in a particular
context and the ‘value’ it brings to its users. The examples of Whereabouts Clock and
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Family Portraits showed that awareness systems did not only make their users aware
of people’s whereabouts and their presence, respectively. As the field trials of both
these systems showed, these awareness systems supported emotional and sentimen-
tal issues such as reassurance, peace of mind, social connectedness and so on. The
installations of Informative Art and Hello.Wall also hinted at the larger effects of ex-
perience of co-workers. Whereas the TWS system focused on supporting a particular
task-based activity. One of the ways we can incorporate these larger effects and values
is by taking into account the ‘broader practices’ of people who will use these aware-
ness systems. So, not just focusing on supporting specific tasks but a larger spectrum
of their everyday activities. The next issue is to provide an ‘open ended support’ to
awareness systems and let people adapt and invent new ways of using them. For
example, the field studies of Hermes showed that the technology was used in more
than one way and people invented new ways of using such a technology. A trial of
an experimental Media space application that I was involved in showed that people
used personalized and animated gestures and external artefacts to support remote
conversations [259]. A view such as this considers ‘people as active participants’ who
can influence the use of the technology as much as the technology can influence the
behaviors of people. I will carefully take these issues into account when designing
awareness systems in parts II and III of this thesis.



3
Theoretical Frameworks for Understanding Group

Work

3.1 Introduction

As technologies are becoming part of our everyday lives, the context in which these
technologies are used become an important aspect in design. Over the last three
decades, it has become a common practice to use approaches that provide an under-
standing of contexts to inform design of technologies. Since, my research focuses on
workplace environments, the use of theoretical frameworks, to explore the relevance
of these contextual issues and to understand group work, is going to be an integral
part of my research. In this chapter, I will consider the major and most used concep-
tual and theoretical frameworks to understand and study the context – in which the
systems to be designed are inhabited.

3.2 Theoretical Frameworks

Although it was made clear in the introduction that I will be using ethnomethodolog-
ical orientation in my fieldwork, it would be important to review existing theoretical
frameworks for studying context and group work. I will briefly describe the following
frameworks and approaches. This is not a complete list of frameworks, but these are
widely known and used within the fields of HCI and CSCW. These also come close to
my research goals.

1. Activity Theory (AT)

2. Distributed Cognition (DCog)

3. Grounded Theory (GT)

4. Participatory Design (PD)

5. Ethnomethodology (EM)
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3.2.1 Activity Theory (AT)

Activity theory was developed within the domain of psychology and education in the
former Soviet Union [154]. It is a flexible conceptual framework, rather than a theory
per se. The purpose of AT in its original Soviet context was to explain cultural prac-
tices (such as work or school) in the developmental, cultural and historical context in
which they occur, by describing them in terms of ‘activities’. Because of its flexible na-
ture, AT has been adopted to investigate activity from a varied set of domains. These
include studies of user interfaces for systems to be used in newspaper production [21]
and medical care in hospitals [62] together with shaping the design of educational
technology [12] and groupware [72].

Figure 3.1: Activity System proposed by Engestrom [61].

AT was originally developed to account for individual cognitive activity. The work
of Engestrom [61] shifted the focus to collaborative activities. Within this approach,
the unit of analysis is the collaborative activity. Figure 3.1 shows the activity systems
proposed by Engestrom [61]. Here, an activity is conceptualized as a system that
comprises several elements: subject, object (or motive), rules, community, roles (divi-
sion of work), tools and outcome. An activity is actually a systemic whole in the sense
that all elements have a relationship to other elements. This systemic model, contains
three mutual relationships between subject, object, and community. The relationship
between subject and object is mediated by tools, the relationship between subject and
community is mediated by rules, and the relationship between object and commu-
nity is mediated by the division of labor. These three classes should be understood
broadly. A tool can be anything used in the transformation process, including both
material tools and tools for thinking. Rules cover both explicit and implicit norms,
conventions, and social relations within a community. Division of labor refers to the
explicit and implicit organization of a community as related to the transformation
process of the object into the outcome. Each of the mediating terms is historically
formed and open to further development.

The usefulness of AT for HCI was that it was considered a useful tool for designing
user interfaces and computer systems based in the work settings in which they were
to be used [21, 171]. Another assumption behind bringing AT to HCI was that the
theory could provide the contextual background that would allow a technology to be
designed and implemented that better suited workers in their work settings. In sum,
the main role played by theory for AT is analytic, providing a set of interconnected
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concepts that can be used to identify and explore interesting problems in field data.

3.2.2 Distributed Cognition (DCog)

The distributed cognition approach was developed by Hutchins [120] and his col-
leagues in the mid to late 80s and proposed as a radically new paradigm for re-
thinking all domains of cognition. A prominent follower of the DCog framework,
Rogers [197], argued that what was problematic with the classical cognitive science
approach was not its conceptual framework per se, but its exclusive focus on mod-
eling the cognitive processes that occurred within one individual. DCog describes
and explains group cognition with the goal of understanding how collaborative work
is coordinated. DCog is thus a prominent candidate for providing core concepts in
understanding and designing for collaborative (mediated) group-work.

An important aspect of the DCog framework is that cognition does not belong to
the mind of people but it is socially distributed. In DCog, the unit of analysis is the
cognitive system – formed by humans and artefacts together. This cognitive system
is distributed between humans (internal representation in the minds of people) and
artefacts (external representations). Both humans and artefacts are considered as
agents within the cognitive system and they both have the same functions – repre-
senting and processing information. The framework conceptualizes cognition as an
emergent phenomenon within the functional system. This means that cognition is a
product of the interactions amongst agents of the system. Although the DCog frame-
work acknowledges the role of individuals (e.g. humans), its focus is on the combined
and cooperative effects of all of its entities. The extension of cognition from a single
entity to a distributed system allows the researchers to study the individual in relation
to its environment.

The distributed cognition approach has been used primarily by researchers to an-
alyze a variety of cognitive systems, including airline cockpits [121, 122], air traffic
control [98], call centers [3], software teams [74], and engineering practices [196].
One of the main outcomes of the distributed cognition approach is an explication of
the complex interdependencies between people and artefacts in their work activities.
An important part of the analysis is identifying the problems, breakdowns and the
distributed problem solving processes that emerge to deal with them. In so doing,
it provides multi-level accounts, weaving together “the data, the actions, the interpre-
tations (from the analyst), and the ethnographic grounding as they are needed” [121,
p.19].

One of the major criticisms of the DCog approach has been about its application
in the real world settings. Nardi [172] has criticized DCog for its dependence on
extensive fieldwork before being able to come to any conclusions or design decisions
for a given work setting. Furthermore, she points out, that compared with AT, there
is not a set of interlinked concepts that can be readily used to pull things out from
the data. As such it can never be viewed as a ‘quick and dirty’ prescriptive method.
The emphasis on doing (and interpreting) ethnographic fieldwork to understand a
domain, means that at the very least, considerable time, effort and skill is required to
carry out an analysis [197].

In sum, the DCog approach can inform design by allowing researchers to under-
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stand how information represented in a variety of media might be transformed and
how this might affect the work practices. The DCog approach is largely descriptive
and less generative. It does provide detailed information about a cognitive system to
be able to provide the basis for generating design solutions.

3.2.3 Grounded Theory (GT)

Grounded Theory is a research method that works almost in a reverse fashion to any
other traditional approaches and may appear to be in contradiction of the scientific
method. The basic premise of using GT is in the systematic generation of theory from
data (often the field data) that contains both inductive and deductive thinking. The
grounded theory approach, according to Strauss and Corbin [222], is a “qualitative
research method that uses a systematic set of procedures to develop an inductively de-
rived grounded theory about a phenomenon.” The methodology is designed to help
researchers to produce ‘conceptually dense’ theories that consist of relationships be-
tween concepts representing “patterns of action and interaction between and among
various types of social units” [222].

Rather than beginning by researching and developing a hypothesis, a variety of
data collection methods are the first step. Sources of data for developing grounded
theory include interviews and field observations, documents, and videotapes [222].
From the data collected, the key aspects are marked with a set of codes, which are
extracted from the text. The codes are then grouped into similar concepts, from which
concepts categories are formed, which are then used as the basis for the creation of
a theory. A unique aspect of grounded theory is the fact that data collection (or
sampling) and data analysis are undertaken simultaneously, and not sequentially as
in many traditional methods [200]. At the heart of the grounded theory methodology,
are three coding procedures that Strauss and Corbin [223] refer to as open coding,
axial coding, and selective coding. These codes are generated and validated using the
constant comparative method, and coding, at each stage, terminates when theoretical
saturation is achieved with no further codes or relationships among codes emerging
from the data. GT emphasizes the need for the researchers to be immersed in data
and the need to consciously guard against imposing a theory in a related substantive
area that does not actually match the patterns in the data [89].

A growing importance of GT is seen in HCI [19, 192, 46]. One of the reasons for
this is that GT can be quite valuable in exploring new domains or domains without
any strong theories. And since HCI is incorporating new domains every year (e.g.
human-food interaction [91]), GT can be an important approach for researchers. On
the other hand, it is certainly not useful if one needs to test a hypothesis.

3.2.4 Ethnomethodology (EM)

Ethnomethodology is an analytic framework that was originally developed as a re-
action against the traditional approaches in sociology, which were largely top-down
theories geared towards identifying invariant structures [79, 80]. Its roots lie in a
re-specification of the objectives of sociology. EM’s primary claim is that individuals
do not, in their day to day behavior, act according to the rules and relationships which
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sociological theorizing lays down. The structures, regularities and patterns of action
and behavior which sociology identifies emerge out of the ordinary, everyday actions
of individuals, working according to their own common-sense understandings of the
way the social world works. The analytical focus of EM is sensitive to the ordinary,
practical commonsense reasoning procedures which make up people’s understandings
of social life, the resources they use to make sense of aspects of the social world.

Similar to the DCog approaches, EM has been used to explicate the details of var-
ious work practices through which actions and interactions are achieved. The EM
approach has been used by a range of researchers studying work in collaborative
settings such as stock trading rooms [105], print shops [26], and air traffic control
rooms [116]. These accounts of work practices are presented largely as thick descrip-
tions [86]. By this it is meant to produce extensive and very detailed accounts. The
detailed accounts have proved to be very revealing, often exposing taken for granted
working practices, which turn out to be central to the efficacy of how a technological
system is being used. The exclusive focus on the actual situated order of the social
world is the defining feature of EM. The exclusive emphasis on the unique features
and lived sense of the activity define EM in a contrast to normal social science. Be-
cause the ethnographic stance stresses the importance of context or setting, and thus
that there can be no theoretical perspective which can explain in advance what one
is likely to see in a new setting, nor any data which constitute the ‘right’ data to be
collecting, this raises a data collection and organization issue [189].

Like any type of ethnographic inquiry, EM-informed fieldwork seeks to study peo-
ple and their work practices in their natural environments. However, EM represents
a particular kind of ethnography with a specific focus. EM, as Button [33] puts it,
“shifts the emphasis away from the production of sociological accounts and theories of
social doings to an emphasis upon the description of the accountable practices involved in
the production of naturally organized phenomena”. EM is an analytical sensibility that
helps in extracting everyday social issues from the point of view of the people who
inhabit it. A distinctive feature of EM has been a focus to investigate, describe and
understand how work (or any other type of specific practical interaction) is ‘ordered’,
without using any theory, assumptions or preconceived notions. How the order or
work is achieved and manifested is EM’s primary subject matter for investigation. In
particular, EM’s analytic attention is directed towards the circumstances of action for
evidence, where individuals used specific methods to achieve stable social order.

In sum, EM carries little or no theoretical baggage. It focuses on the mundane and
practical ways in which people make sense of what they do. And it emphasizes the
moment-by-moment, sequential organization of their activity.

3.2.5 Participatory Design (PD)

Participatory Design [90] is a design approach that actively involves all the stake-
holders in the design process to ensure that the product designed meets the needs
of its stakeholders. The stakeholder can be anyone who is going to be affected by
this product, such as designers, engineers, end users, or government. PD is com-
monly associated to Scandinavia, even though it has been a widely used approach
around many parts of the world. PD can be described in terms of a set of analytic
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and constructive commitments to be able to reflect the general beliefs of the world.
Blomberg and Kensing [137] point out that PD projects commonly have three facets:
1) a perspective on the politics of design; 2) participation; and 3) methods, tools, and
techniques used.

PD recognizes the fact that in organizations the culture and work practices of peo-
ple have been seen as deeply relevant to design, in particular in the western world.
And people’s ‘resistance to change’ is an important impediment to the systems imple-
mentation. There is also the aspect of ‘unionism’ by which the owners and proprietors
of organizations are bound to take into account the discomfort of workers using tech-
nologies. PD solves this issue by involving participation from different stakeholders
to have a consensus-led and inclusive approach to design. Using participation, PD
solves several social problems such as improving the overall knowledge base in de-
sign, developing realistic expectations from a technology and increasing workplace
democracy. Most importantly, as Randall et al. [189] claim, PD pushes ethnographers
towards a more ‘active subject’ stance in ways which are analogous to sociological in-
terests in a standpoint theory. In combination with establishing close understanding
with participants, questionnaires and interviews also have been used to gain a view
of the relations between technology and work across organizations. One of the most
fascinating aspects of PD is that it allows a variety of methods, tools and techniques
to be used. Prototyping methods [137] such as scenarios and mock-ups are common
ways to apply PD. Importantly, these techniques allow workers and designers to more
easily experiment with various design possibilities in cost effective ways.

In sum, PD, unlike the other approaches described here, is quite explicit about
making changes. It is an interventionist approach that utilizes users and other stake-
holders in the design process, up-front.

3.2.6 Summary

There are other well-known conceptual and theoretical frameworks and approaches
such as external cognition [201], situated actions [229], ecological approaches [87]
and actor-network theory [148, 36], which I did not report here because they share
similar characteristics with the approaches that I have reported in this chapter. From
the short review of the above theoretical frameworks, I would like to point out the
three issues that are common to them:

1. Their focus is on context that goes beyond one user, but different conceptual-
izations of context.

2. Their focus on understanding mediated and cooperative work in its naturalistic
setting.

3. Their commitments to the notion of ‘situatedness’ of human practices.

As Randall et al. [189] suggested in their book Fieldwork for Design, there cannot
be a direct comparison of the EM approach with other frameworks and approaches.
This is simply because EM is a theory-free approach and it cannot be compared to AT
and DCog that have a very strong theoretical backing. Randall et al. stated that “[EM]
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provides no alternative to the conceptual work that is done by theories such as activity
theory or distributed cognition. It stands in no clear relation to problems of, for instance,
grounded theory. Rather it consists, purely and simply, in a set of analytic choices.”

For selecting an appropriate approach, I was keen on an approach that was the-
ory free and flexible, since my research was exploratory and design-oriented than a
purely sociological one. Secondly, I was interested in selecting an approach that could
provide me with some kind of orientation or a ‘way of looking’ in the field, if you like.
AT is certainly a rich approach and, as mentioned earlier, it is extensively used in HCI.
However, it has a strong theoretical foundation, where the unit of analysis is an activ-
ity that should be seen and analyzed using some dimensions (figure 3.1). DCog has
more of a ‘problem finding’ angle. It can provide a detailed analysis of, for example,
office work and point to problems that might have affected people’s working abilities.
However, its main drawback is that one can only find these problems after having car-
ried out an extensive fieldwork. PD is an umbrella approach which allows users’ and
other stakeholders’ active involvement in the design of the technology. Crabtree [42]
has elicited several similarities with EM and PD approaches. GT and EM come very
close to my interest, since both are theory-free and have an exploratory nature. In
other words, facts about a setting are explored during the course of the investigation.
Both EM and GT follow a bottom-up approach, where the data generated from the
field inform about the facts of a given setting. There is, however, a difference between
these two – where EM rejects any preconceived notions about an environment or a
setting, GT does not reject them completely.

The reason for selecting EM over GT was that GT lacks an orientation. An ethno-
graphic study informed by EM can provide a focal point to the researcher, where they
can understand practices of people from people’s own perspective. EM can answer
‘how do people do, what they do’. It provides a descriptive account of how people go
about doing their everyday things. As an HCI practitioner, I consider these descriptive
accounts of people’s practices to be a valuable resource for design. Utilizing these
detailed descriptions, I can develop quick-&-dirty design concepts. The underlying
issue here would be that these design concepts will be based on the natural practices
of the subjects that I study. GT lacks such an orientation.

The main criticism of EM approaches, by Rogers [197], is that results from an
EM-informed study provides ‘little more than a cursory set of tepid guidelines’. What
Rogers hints at here is the failure of ethnomethodologists (who come from a social
science background) to bridge that gap between field data and concrete design con-
cepts. In general, this is a valid criticism and quite observable in CHI proceedings.
In my case, however, since I come from a traditional HCI field, where design is the
core of my expertise, Rogers’s concerns become less important. As one will find in
my thesis, following the EM orientation I have not only provided ‘design implications’
but also developed prototypes that were subsequently tested in real-world settings.
Hence, in a way my EM orientation is clearly motivated towards finding design ‘con-
cerns’. Dourish [53] has suggested in his paper titled ‘implications for design’ that
the quality of an ethnographic study may not be evaluated based on the design im-
plications it generates. I do not disagree with Dourish’s statement. However, if one
chooses to use ethnography as a tool to inform design then results from ethnography
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should, to some level, inform design. Since, my goal in this thesis is to design aware-
ness systems, generating design implications and design ideas will be an important
aspect of this work.



Part II

Design Case 1: Awareness in a
Department





4
Fieldwork in an Academic Department1

4.1 Introduction

In large organizations, social awareness is sometimes neglected in the tension be-
tween heavy workloads, time clashes, a lack of social encounters between employees,
and a lack of suitable platforms that allow one to construct and convey one’s identity
[22]. There is an ongoing effort to design tools to support social networking and facil-
itate connections between employees in large organizations. Companies such as IBM
have attempted to explore this phenomenon using tools such as SocialBlue (formally
IBM Beehive) [267] and Honeycomb [242] in their own organization. In addition,
conceptualizing playful systems in work environments also seems to be desirable to
support community building and group harmony. To Gaver [83], playfulness is about
creating new perspectives, ideas, and goals, and exploring new ethical and aesthetic
standpoints, and not only about entertainment or spending time. Playful systems al-
low users to artfully express their own creativity to establish curiosity, exploration and
reflection as key values.

This chapter aims at exploring the awareness practices of staff members in an aca-
demic department. However, the focus is on the non-critical and the softer side of
staff members’ everyday interactions, going beyond the productivity and instrumen-
tality of the academic profession. I believe that by collecting an account of how staff
members become socially aware of each other can provide some useful understand-

1This chapter is based on the following published papers.

1. Vyas, D., van de Watering, M., Eliëns, A. and van der Veer, G.C. (2007) Being Social @ Work: Designing
for Playfully Mediated Social Awareness in Work Environments. Book Chapter in “Home Informatics and
Telematics: ICT for the Next Billion”. (HOIT ‘07), IFIP, Vol. 241, Venkatesh, A.; Gonzalves, T.; Monk, A.;
Buckner, K. (Eds.) ISBN: 978-0-387-73696-9.

2. Vyas, D., Eliëns, A., van de Watering, M. and van der Veer, G.C. (2008) Organizational Probes: Exploring Play-
ful Interactions in Work Environment. In Proceedings of 15th European Conference on Cognitive Ergonomics
(ECCE ‘08), Madeira, Portugal. ACM Press: NY. ISBN: 978-1-60558-399-0.

3. Vyas, D., Heylen, D., Eliëns, A. and Nijholt, A. (2007) Experiencing-in-the-World : Using Pragmatist Phi-
losophy to Design for Aesthetic Experience. In Proceedings of the 2007 conference on Designing for User
eXperiences (DUX ‘07). ACM, New York, NY, USA, Article 8, 16 pages. ISBN: 978-1-60558-308-2.
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ing about how we can support community building in work environments through
technological means. Specifically, I seek to explore people’s everyday interactions
within an academic department to understand the role of playfulness in it. I attempt
to understand the playful side of people’s mundane activities and how playfulness
constitutes their social practices – an issue that is central to Huizinga’s [117] concep-
tualization in Homo Ludens. A main question that I answer in this chapter is how
we as HCI researchers can design technologies for conveying non-work related, non-
critical information about staff members to enhance social awareness in an academic
department. I start with a naturalistic, in-situ exploration of an academic depart-
ment, using methods such as contextual interviews, naturalistic observations and an
adapted version of the cultural probes [82] to understand staff members’ current and
aspired practices of being socially aware of others and of the environment as a whole.
My approach in the fieldwork is focused on understanding social interactions limited
not only to work or routine activities but also sentimental, pleasure and play related
acts.

The results of the six-month long field study show that staff members’ natural
and aspired practices to support social awareness can be seen in two broad themes:
Self Reflection and Casual Encounters. Self reflections are a varied set of attempts
from staff members to represent and reflect on themselves by letting others know
about their choices, preferences, identity, and other more practical information by
intentionally and unintentionally making their status information, personal details,
announcements and expressions publicly available in the department. Casual encoun-
ters are different activities by which staff members, during their everyday activities,
intentionally or unintentionally, interact with other members and objects within the
surroundings that provide hints and cues of each other’s social awareness. In this
chapter, I elaborate on these two themes and provide examples from the field. I be-
lieve that for supporting playfully-mediated social awareness in work environments,
designers need to take into account these two themes of interactions.

In the rest of the chapter, I first provide a short description of why ‘play’ as an
everyday natural phenomenon should be considered for work organizations. Next, I
outline the background work that enabled me to conceptualize social awareness and
especially focus on awareness related to non-work activities. I then provide a brief
description of the methods used in the field study and details of participants. I then
provide the results focusing on the two themes of interaction for supporting social
awareness in work environments: Self Reflection and Casual Encounters. I provide
several examples from the field to provide different patterns within these themes. Fi-
nally, I discuss the results and provide implications for designing a technology for sup-
porting playfully-mediated social awareness within large-sized work environments.

4.1.1 Play @ Work?

“Even in its simplest forms on animal level, play is more than a mere physiological phe-
nomenon or a biological reflex. It goes beyond the confines of purely physical or purely
biological activity. It has a significant function – that is to say, there is some sense to
it. In play there is something at play which transcends the immediate needs of life and
imparts meaning to the action. All play means something.”
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– Johan Huizinga [117, p.1]

Play undoubtedly is a multi-faceted phenomenon. We in our everyday lives in-
tentionally or unintentionally convey playfulness or become part of playful acts. One
cannot limit the idea of playfulness to specific aspects. Johan Huizinga [117] in his
seminal text Homo Ludens argues that ‘play is older than culture’ – suggesting that
play has been in the world even before humans and their civilizations. Playfulness
can be observed in animals too and human civilization has added no significant fea-
tures to the very idea of play. To Huizinga, play is a part ‘of culture’ rather than part
‘in culture’. He extensively discusses the importance of play elements of culture and
society and explores how far culture itself bears the character of play.

Since the industrial revolution, ‘work’ is seen as vastly different from ‘play’, as
the praise for efficiency and rationalization has increased [268]. However, a recent
article in Business Strategy Review suggests that a playful work environment can help
in evolving the creativity and innovation processes of a company [158]. People not
only like to play at work, but they also play in order to make sense of their time and
space at work, to socialize with their peers and to construct an identity for themselves.
Historically, the role of play in organizations has been evident. Successful companies
such as Disney, Ferrari, Harley Davidson, Apple and many others were born not from
sophisticated business plans but from the pure passion of play. With the growing
business competition from others, companies such as Google, Gore and Motorola
encourage their employees to use up to 20 % of their work time to play freely with
new ideas.

The field of Human-Computer Interaction (HCI) has embraced playfulness in the
last few years. In fact there are several concepts related to playfulness, such as compu-
tational humour [118], ludic design [83], funology [20], ambiguity [84], provocative
and curious interactions [11]. Within HCI, Gaver [83] describes that playfulness is
about creating new perspectives, ideas, and goals, and exploring new ethical and
aesthetic standpoints, and is not limited to games, entertainment or spending time.
Playful systems allow users to express their own creativity to establish curiosity, ex-
ploration and reflection as key values. By playfulness I do not mean winning or losing
and turn-taking with a final result. Gaming systems such as PS-2, Xbox, Gameboy or
PC games are already covering a huge portion of the entertainment industry’s mar-
ket. But in this case, I do not see entertainment or playfulness as being limited to
dedicated devices. Following Gaver [83], I see users as active and creative beings for
constructing their own entertainment.

4.2 Social Awareness

I already covered a background on awareness in Chapter 2. Here, I am going to re-
iterate some of it to build a platform for my aim to conceptualize non-work related,
non-critical awareness within an academic environment. Schmidt [203] notes that
the word ‘awareness’ is a highly elastic English word that can mean different things
in different situations. The notion of awareness in HCI and CSCW research, however,
is used in increasingly contradicting ways. Whereas the original notion of awareness
[106, 100, 203] was seen as an unobtrusive, implicit and skillful act to coordinate
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joint efforts, recent notions conceptualize awareness as intentional and intrusive acts
for conveying information to other participants of joint efforts [173]. In this chapter,
I will focus on the former conceptualization of awareness. In particular, I focus on
understanding awareness between different people (office colleagues, family mem-
bers, friends, and so on) – commonly known as social awareness. I will provide an
overview of early work on social awareness and point to new developments of the
concept in non-work related situations.

4.2.1 Early Work on Social Awareness

The earlier technologies such as the ‘media spaces’ were used to convey informal
awareness through closely coupled audio-video links between distant offices [54, 17,
85]. The main expected benefit of using media spaces was to support productivity
in work environments by creating possibilities to engage in informal or task-oriented
conversations from a distance and, at the same time, to have a general orientation to
the presence and activities of colleagues at the other end. Although, the claim here
was to support the informal side of work activities, the outcomes of these technolo-
gies hardly yielded any experiential and pleasurable benefits for employees. Aware-
ness from this perspective is defined as a purely functionalist view. Here is a famous
definition of social awareness:

“Awareness involves knowing who is ‘around’, what activities are occurring, who is talk-
ing with whom; it provides a view of one another in the daily work environments. Aware-
ness may lead to informal interactions, spontaneous connections, and the development
of shared cultures all important aspects of maintaining working relationships which are
denied to groups distributed across multiple sites.”

– Dourish and Bly [54, p.541]

Through media spaces, it was assumed that geographically dispersed office members
would work as if they were at the same place. Unfortunately, these assumptions never
materialized [203]. Most awareness systems developed to support the work environ-
ments focused on the very aspect of productivity in users’ everyday work life. For
example, in some recent examples of awareness systems [166, 190, 235] awareness
is supported through indications of the presence of colleagues, availability of their bi-
ography, their project descriptions, information about their daily schedules and office
calendars.

4.2.2 Social Awareness beyond Work-Related Activities

With new business needs and the emergence of novel computing technologies such
as ubiquitous computing [263] and ambient intelligence [1], the focus of technolog-
ically mediated awareness has shifted from only users’ work environments to their
everyday interactions. The scope of awareness has extended from merely supporting
productivity and efficiency related issues to conveying users’ emotions, love, social
status and other broader social and cultural aspects. Gaver suggests that, as the con-
text in which these (awareness) technologies are used changes, the form and ways to
interact with these technologies should also change [81].
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In domestic environments these technologies are used to convey, for example,
emotional connections between distant lovers [40, 134, 226, 243], awareness within
families [109, 123, 234] and ways to keep in touch with family from a distance
[164, 170]. In public domains, these technologies are used to establish playfulness
and evocations between strangers [11, 81], developing social and cultural respect
within a large community [82], and many others. Even in office environments these
technologies are deployed for exchanging information about the moods and attitudes
between co-workers [217, 225]. All these systems embody certain assumptions about
the basic objectives for conveying awareness, the information that should be conveyed
and the media through which this might be conveyed.

4.2.3 Conceptualizing Social Awareness

Bødker and Christiansen [22] suggest that social awareness is a very subtle aspect
of our overall awareness, which can be accessed only ‘indirectly’ through a granular
understanding of space, tools, human conduct and culture. Social awareness can only
be felt; it cannot be seen or measured in a precise manner. To be aware of somebody
we need to feel his or her presence in a somewhat temporary and subtle way. Be-
cause if the presence is too apparent, we tend to take it for granted. These authors
conceptualize social awareness as a conscious feeling of belonging, relatedness, and
care, prompted by the environment.

Taking a sociological stand point, Glaser and Strauss [88] argue that the phe-
nomenon of awareness is central to the study of interaction. They termed a notion of
awareness context “the total combination of what each interactant in a situation knows
about the identity of the other and his own identity in the eyes of the other’s” [88]. They
suggest that to understand the awareness phenomenon it is very important to see
interactions in a broader context.

Glaser and Strauss’s conceptualization leads to a reflective approach, which sug-
gests that awareness technology should allow interactants to reflect on a threeway
relationship of: “how I see myself”, “how I see others” and “how others see me.” A
similar position is also taken by Bødker and Christiansen.

“for social awareness to be prompted ‘I’ must have the opportunity to be reflected in my
environment, and ‘I’ must be able to see how others are reflected, just as they must be
able to see the reflections of ‘me’.”

– Bødker and Christiansen [22, p.10]

We conceptualize social awareness as reflections that are supported by ‘cues’ and
‘traces’ of different activities in a work environment. “A trace of human activity is
recognized as ‘social’ when it allows someone to acquaint themselves with others without
receiving explicitly expressed information about them” [22]. These cues and traces
users leave in the environment make it compelling and emotionally valuable for the
next person. When the next person chooses the same environment, he intentionally
or unintentionally adds his own cues and traces to the same environment that would
eventually turn the physical settings into a social world. Sometimes, these vague and
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low-fidelity cues and traces might be valued more for community building than bold
and high fidelity cues [83].

4.3 Studying Social Awareness in a Work Organization

To be able to understand how members support social awareness within an orga-
nization, I, with the help of a master’s student – Marek van de Watering, studied an
academic department at Vrije Universiteit Amsterdam for over six months [256, 246].
The department was divided over three floors, where in total 6 research groups were
active when we carried out our investigation. The department inhabited around 200
employees, including professors, PhD students, researchers, programmers and ad-
ministrative staff. Different facilities in the department such as post boxes, printing,
meeting rooms, conference rooms, canteen were divided over these three floors, al-
though over time we observed changes in the department.

As a first step towards exploring playfully-mediated social awareness in a co-
located academic department, we sought to understand staff members’ current and
aspired practices of social awareness within the department. We carried out an ethno-
graphic field study utilizing methods such as naturalistic observations, contextual in-
terviews and organizational probes [246] – an adapted version of the cultural probes
method by Gaver et al. [82] and informational probes approach [43]. There were
two researchers actively involved in this field study and they often corroborated the
process and results of the field study during and after the course of the field study.

In the following we provide details of the methods we used and participants of
our study.

4.3.1 Ethnographic Field Study

As mentioned in the earlier parts of this thesis, our ethnographic field study was in-
formed by ethnomethodological (EM) orientation [79]. Like any type of ethnographic
inquiry, EM-informed fieldwork seeks to study people and their work practices in their
natural environments. However, EM represents a particular kind of ethnography with
a specific focus. EM is an analytical sensibility that helps in extracting everyday social
issues from the point of view of the people who inhabit it. A distinctive feature of EM
has been a focus to investigate, describe and understand how work (or any other type
of specific practical interaction) is ‘ordered’, how people make sense of their every-
day activities and what approaches and methods they use to achieve their goals. In
particular, EM’s analytic attention is directed towards the circumstances of action for
evidence, where individuals used specific methods to achieve stable social order.

Using EM orientation, we started our fieldwork in the department using the lens
of ‘situatedness’. By this, we wanted to explore how non-work social awareness was
practiced in the department and how the situated nature of social awareness was
manifested in the department. In order to do this, we focused our exploration on the
following awareness categories:

– Forms of awareness
– Activities of awareness
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– Agents of awareness
– Places of awareness
– Contents of awareness

Forms of awareness describe different methods of communication that are used for
mediating awareness information. These can be either synchronous (e.g. face-to-face,
phone calls) or asynchronous (e.g. e-mail, instant messaging tools, post-it notes). The
methods for communicating awareness information can be explicit, providing direct
indications or implicit ones, leaving room for multiple interpretations.

Activities of awareness describe the type of activities within the environment that
could mediate awareness information. These can be task-oriented (i.e. a routine work
activity) or social in nature (i.e. lunch, coffee break). Often these activities overlap
so it is important to take into account the possible relationships between different
activities.

Agents of awareness are the people and the objects or artefacts within the environ-
ment that mediate awareness, directly or indirectly. People can be seen as individuals
and also as constituting groups (e.g. research groups). In this case it is important
to understand the roles that the ethical and political issues (e.g. position hierarchy)
play in contributing to social awareness. We also need to take into account the role
of students in forming social awareness within our educational environment.

Places of awareness, in a broad sense, describe the geographical as well as the
‘social spaces’ where interactions take place, including the hot spots of interaction.
This can be seen as a multi-layered concept: personal vs. private spaces of staff
members within an office, a floor, a building and the whole environment. Inherent to
the observations made in this category of awareness is the question: “how does the
spatial layout influence the structure of interaction?”

Contents of awareness refer to the actual information being mediated through dif-
ferent interactions. Contents of awareness can be staff members’ activities, presence,
social and political status, achievements, and so on. This can be explicit (i.e. a note
saying that a person will be back at a certain time) and implicit (i.e. artefacts used as
symbols or the information at a ‘glance’). Both are open to different interpretations
by different people, the implicit content being more so.

Using these categories as a base for our exploration, we used three methods: nat-
uralistic observations, contextual interviews and organizational probes [246]. In the
naturalistic observations, we used video and still cameras to capture staff members’
activities in the staffroom, the printing-room, the canteen and other common areas
where social communication happened. Marek van de Watering and I spent several
hours during a week and noted staff members’ everyday activities and their social
encounters. Using a video camera, we also followed some of our colleagues to get
insights into their everyday interactions, for example, walking to the canteen, to the
printer room and to the staffroom. Next, we carried our contextual interviews and ar-
ranged a probing-based study inspired by the cultural probes [82] and informational
probes approach [43] with 10 participants. Eight of the participants were the current
staff members with a mixture of PhD students, senior academics, administrative and
PR members. We also asked two bachelors students to participate in this study to get
a broader perspective. These participants were selected based on their availability
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and willingness to participate in a 6 week long study.
In the contextual inquiry, we asked questions regarding participants’ social dynam-

ics. For example: What type of information would the staff members in our depart-
ment like to know about other members? What types of information would they be
willing to share with others? What were their privacy concerns? What common areas
in the department did they use often to gather information about others? What were
the common tools of communication they used outside their offices? Especially in
the staffroom, what were the most common activities performed by the members and
how often? And lastly, how important was being socially aware of other members in
the department? The information was recorded in an audio device and written notes
were also taken.

4.3.2 Organizational Probes

In addition to the contextual interviews and naturalistic observations within different
public spaces of our academic department, we also wanted to get an account of staff
members’ everyday experiences, the impact of their work environment on their social
well-being and their emotional and subjective attachment with the department. Con-
textual interviews and naturalistic observations could only tell us about what people
did and less about how they felt, hence, we developed a set of ‘organizational probes’
to understand staff members’ everyday experiences – a technique inspired by the cul-
tural probes method [82] and informational probes approach [43]. Cultural probes
are a collection of specialized tools containing open-ended, provocative and oblique
tasks to support participants’ engagement with the design process. It is an interpre-
tive approach to generate design inspirations rather than a data collection method
[24]. Our goal to build on an approach like this was to explore playful practices of
people in a work environment and to enable them to participate in the design process
in a readily accessible way and reflexively trigger a design dialog that correlated with
their everyday experiences and needs. However, our intention to use the cultural
probes method was not only to gain inspirations from the cultural situation within
the department. We also wanted to get a realistic account of their everyday expe-
riences, routines and rhythms to inform our design, as done in the ‘informational
probes’ approach [43]. Hence, we sensitized our ‘organizational probes’ method to
suit academic organizations in order to explore current social practices and play as-
pects within this setting. Organizational probes are a set of participatory investigation
tools that could provide useful information about staff members’ everyday experiences
within their work organizations. We applied our organizational probes over a period
of three weeks, in an academic department.

The organizational probes package (figure 4.1) consisted of 1) My Blog and 2) My
Logbook. The package also included tools such as a disposable photo camera, post-
cards, maps of the building, a set of grid paper, 5 colored pencils, glue and scissors
and 3 popular magazines. Instructions were also provided about when they should
use the camera or other materials. The My Blog assignments had pre-attached post-
cards, department maps and creative metaphors to gain insights into staff members’
experiences within their work environment. The postcards were specifically selected
to understand staff members’ social status, impressions about the overall department,
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Figure 4.1: Organizational Probes.

and their feelings about working in academia. Appendix 1 shows some example ques-
tions of organizational probes. Using these materials as stimuli, the staff members
were asked specific questions to give an account of their everyday experiences and
feelings in the department. The questions were formed intentionally to allow an ac-
tive participation of our staff members. For example, staff members were asked to
describe their typical day in 10 pictures. In this way, they were asked to keep the
camera with them at all times. We also asked some informational questions relat-
ing to their privacy concerns, for example. Some of the questions were intentionally
provocative in nature. For example, a question such as “I feel lonely, when...” and then
hints about the use of camera and magazine clips were given to assist participants.
The department maps were provided to understand what places were really lively, an-
noying and productive from a staff member’s point of view, as well as to identify the
most visited and least visited sites. The creative metaphors were used to understand
staff members’ conceptualization of their groups and their own position in it. In the
“My Logbook” assignment, the staff members were asked to log their activities and
feelings about these activities.

We selected 10 staff members from our own academic department and asked them
to complete both assignments utilizing these tools. The staff members were given the
organizational probes to be completed over a period of 3 weeks. The collected data
was then analyzed to get an account of staff members’ everyday experiences in the
department and to generate design inspirations for a new technology.

4.3.3 Participants

We invited 10 participants (4 male, 6 female) from the department for our contextual
inquiry and organizational probes study. The aim here was to get personal accounts of
staff members’ everyday social activities and their desired practices in the department.
Table 4.1 shows the details of our participants.
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Table 4.1: Participants of contextual inquiry and organizational probes study.

4.4 Results

We collected a large amount of data in the form of transcribed interviews, organi-
zational probes material, and pictures and field notes from different public spaces of
the department. These data were analyzed to explore important patterns and themes.
Eight staff members out of ten returned the probes completing both assignments. The
remaining two participants could only finish the probes assignment partially. We cate-
gorized all interview notes, observations and probes data and used open coding [223]
to draw out the similarities and differences. In the following, we elicit the factors that
played a role in staff members’ practices for supporting social awareness within the
department. We want to clarify that although we were interested in exploring how
staff members support social awareness through playful means, our investigation was
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not meant for exploring playfulness, per se.
In our investigation we found two broad themes of interaction for being socially

aware of others: Self Reflections and Casual Encounters. In the following, I will pro-
vide the detailed results of our study. It is important to note that these two categories
should not be seen as definitive and mutually exclusive but as broad concepts for
informing design.

4.4.1 Self Reflections

In the fieldwork we observed a varied set of attempts from staff members to represent
and reflect on themselves by letting others know about their choices, preferences,
identity, and other more practical information by intentionally and unintentionally
making their status information, personal details, announcements and expressions
publicly available in the department. We term this broad theme of social awareness
as – Self Reflections. Staff members utilized different publicly available tools, artefacts
and devices as carriers for mediating information about self reflection. These artefacts
and devices included notice boards, staffroom doors, the printing room door, post-it
notes attached to one’s office door and other artefacts available in common areas.
The purpose of self reflection varied from supporting work-related to personal and
even sentimental aspects. Using examples from the field, we will describe different
rationales for supporting self reflections. The activity of self reflection was mainly
found in the form of asynchronous interaction, in which senders could publish their
information in a physical or digital form and receivers would come across these via
their habitual activities at work.

4.4.1.1 Announcements

A most prominent pattern in the self reflection theme was making announcements.
We observed that in several public places such as the staffroom, corridors, the print-
ing room, and the canteen, staff members placed information pertaining to different
activities, occasions, and news. The placement of these announcements were seen
on notice boards, office doors, and on other ‘place holders’ found in public spaces
of the department. For example, on the door of the staffroom (figure 4.2) a set
of informative material was placed intentionally to make co-workers aware of cer-
tain information. In this particular example, one can see indications about a staff
member’s win in a local marathon, an announcement of a music concert in the city,
evocative educational news clips from magazines, sharing some personal experiences
via holiday postcards and announcing the birth of babies by attaching playful cards.
In this way the surface of the staffroom door was used as a ‘tool’ to support social
interactions with the department by announcements. Interestingly, the purposes of
such announcements are not to support any work-related activities but to, for exam-
ple, provoke staff members to a discussion regarding the article from the magazine,
spread ‘happy’ news of a staff member giving birth, announce a personal achieve-
ment of winning in a city-wide marathon, and announcing an upcoming event of a
music concert in the city. The point that I want to make here is that the aim of such
announcements is not simply to communicate information to others but to evoke
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emotions and social belonging by representing the information carefully, artfully and
resourcefully.

Figure 4.2: Self Refection objects found on the staffroom door.

The selection of the location, modality and representation of information, and
cultural practices within the department were carefully considered by staff members
before displaying such information. The staffroom was a frequently visited place
within the department. In Crabtree and Rodden’s [44] terms, the staffroom was a
‘prime site’ for supporting communications between staff members. It contained post
boxes of all employees within the department, a fridge, a microwave oven, a fax
machine, a small printer and of course a set of coffee machines. Hence, the staffroom
had multiple facilities for the staff members. Hence, for several different reasons staff
members visit the staffroom in a typical working day. Utilizing this ‘multi-functional’
character of the staffroom, staff members started using the entrance door of the room
for placing important announcements for others. The attributes of a location affect
both how suitable it is for information display and the kinds of information left or
placed there. The modality and representation of announcements were also seen
as compatible with the affordances of placeholders such as notice boards and office
doors. The kind of informative artefacts that were seen on different placeholders
had paper-like form that was easy to attach to the vertical surfaces. The portability
of these artefacts was also relevant here. Although these artefacts were infrequently
managed, some staff members did change and replace their announcements to make
way for others or add a new artefact to the public space. The staffroom had a large
physical space where some staff members come to chat while having a coffee break
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or having lunch with others. It was also a common practice to go to the staffroom to
celebrate birthdays or other occasions with fellow staff members. Hence, placement
of announcements in such places would attract more attention. Staff members took
into account the attributes of a location that would affect both how suitable it is for
information display and the kinds of information left or placed there.

Overall, the staffroom door surface shows non-critical but evocative, affective and
highly personal information pertaining to different staff members who chose to place
this information in the public space. Some of these pieces of information were used
as ‘news’ material and some were kept as infrequently updated information that cer-
tain staff members aimed to display in such a public location (accessible to all the
employees), where it could attract attention and comments of other staff members
and guests who might visit.

Figure 4.3: A notice board describing work activities and projects of a senior researcher, used for
networking purposes (a), a door full of post-it notes used for notifications (b) and a
message written on post-it (c).

Staff members’ instrumental and work-related activities were also influenced by
their everyday playful activities. We observed that announcements related to time-
management, work notifications, appointment making, networking and other official
announcements were done in a playful manner. Staff members advertised conference
calls, research posters and group profiles in public spaces to initiate networking be-
tween different groups. In addition to utilizing the prime sites within the department,
staff members also used their semi-private locations such as their office doors and
notice boards close to their offices to announce different types of work-related as well
as non-work information. Figure 4.3a shows an example of a notice board close to
one of our participants’ (an associate professor) office. He used this location to show-
case the work of his research group with a large poster describing different projects
he was running, his upcoming book, some announcements related to teaching and so
on. Clearly, the intention for such a display is for a focused group of people, rather
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than for all staff members.

The example in figure 4.3b shows an inside view of the office door of a department
secretary. She managed three research groups within the department and was han-
dling requests from several staff members at once. Professors and other staff members
would come to her office for different reasons including for scheduling meetings, no-
tifying updates and requests, and for other official and administrative purposes. On
most occasions emails and phone calls were made to make requests, but several staff
members (especially the ones who were at a closer proximity) would just come in
to make requests in person. In a typical scenario, when she had to leave her room,
she would use the relevant post-its from the inside of her office door (figure 4.3b)
and stick them on her office door. As one can see in figure 4.3b, over a period, the
secretary had collected a large number of post-its to be able to use them again. In
most cases, a generic post-it note was placed, such as “will be back in 1 hour”. On cer-
tain occasion, post-its might be intended for specific people with important messages,
such as “Hans, your flight is booked. Generally, post-it notes are less easy to pass off as
obviously playful compared to other media. At times, reading these post-its intended
for different people led to an understanding of her availability and presence but also
gave indications about other people’s activities, initiating curious reactions in people
who visited her office.

The secretary’s work practices were heavily influenced to be able to support aware-
ness. The following is an account from her during the contextual interviews:

“I always work with the door open. It is as if I cannot work with the door closed,
unless I am in a conversation that is very confidential or private. If staff members who
frequently walk by my office saw that my door was shut, then they would think that I am
not at work. So, I have to make sure that my door is always open to show to others that
I am available. In other cases, I would just leave a post-it note on my door to let others
know what I am up to.”

Additionally, her office was situated at a place very close to the staffroom and rest
rooms, so that staff members would routinely pass by her office and if they had some
requests, they would just go to her office. Hence, she needed to always make sure
to let others know about her status information. She used a set of pre-written post-it
notes to manage her time and notify others about what she was doing and to provide
her status information. Most common notes would look like the one shown in figure
4.3c, which states “Naar Hoofdgebouw” meaning “to main building”. Both Dutch
and English versions are written on the same note to inform local and international
employees. At any time when she needed to leave her office she would look for a
ready-made post-it with relevance and stick it on her office door.

In other cases, we observed that staff members also applied playful ways to remind
others and inform colleagues about their work-related information, e.g. putting funny
messages on post-it notes and placing them on the office door to playfully provide sta-
tus information. We also found commercially available playful objects that could pro-
vide information about a staff member’s status information (figure 4.4). This playful
way of broadcasting information helped staff members to support their instrumental
activities. While we noted that most announcements were not time critical such as for
example alerts, they supported interactions related to social and work-related aware-
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Figure 4.4: A playful object found on the door of a participant. The object is used to make visitors
aware of the participant’s current status.

ness. We found announcements to be an important tool for smoother functioning
and micro-coordination of staff members. One of the flexibilities supported by self
reflections was their reconfigurability. Staff members could, at anytime, publish their
information in a place that was publicly reachable and in the same way could take
the information back if they wanted.

4.4.1.2 Personal and Social Expressions

Since our investigation also aimed at exploring staff members’ desired practices of be-
ing socially aware in the department, the organizational probes approach was formed
to explore the aesthetics, expressive and emotional side of staff members’ work prac-
tices. With our probes approach, we received a large amount of data expressing staff
members’ identity, social and emotional status, and their interpersonal relationships.
Our probing approach provoked staff members to reflect on themselves in the depart-
ment and reflect on other members and the department at large, following Bødker
and Christiansen’s [22] notion on understanding social awareness. In this section,
we do not provide instances of staff members’ social awareness practices but provide
examples of their aspired and desired practices from our probes study.

One of the most important aspects that came out of our organizational probe study
was the fact that staff members did not see the department from a functional and
utilitarian dimension but as a place where affect, pleasure and inspiration were inter-
woven with the utilitarian aspects of their everyday work. In particular, we observed
several instances where staff members attempted to convey their identity either in the
group or individually to reflect on themselves. In the organizational probes we asked
questions such as: “how would you like to be remembered in the department?”, “how do
you conceptualize your group to be?” We also gave them different graphical metaphors
(a tree, football pitch) and asked them to choose the most appropriate one and place
their group members in it. Interestingly, we collected a lot of data representing the
academic culture of the department. Figure 4.5a shows a doodle drawn by a partic-
ipant representing his professional status as an author. Figure 4.5b shows another
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Figure 4.5: Expressions conveyed by staff members.

example of a PhD student who selected a football pitch metaphor to represent his
group’s work with the aim to score ‘publications’. He placed his group members as
fellow players who help each other to make these publications. The subtext reads as
follows: “In the Griffin research project we are eager to get nice results and work hard.
Therefore, all players are in offensive positions in the figure.” These two examples rep-
resent how in academia scientific publications are important and how this fact shapes
researchers’ own identity and a perception of research in a group.

Figure 4.6: Personal expressions and thoughts conveyed through different means.

Our probes method also collected a lot of emotional aspects that bothered staff
members. Figure 4.6a is a drawing made by one of the participants. It is a repre-
sentation of a well-known art piece called, Souplesse, originally created by a French
artist Chaim Soutine (1893-1943). This representation has a great personal value for
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a senior researcher who came across it while he was a PhD student. The art piece
represents a strong emotional sentiments and struggles he faced in the past. The ex-
amples in Figure 4.6b and 4.6c show a level of frustration expressed by one of our
participants about the ‘lack of social interactions’ between the staff members. The
notes on these two examples show how staff members are not able to interact with
each other and express ‘pity’ that members mainly interact within specific boundaries.
The example in figure 4.6c titles “Clever but Cold” In this case, the participant attached
a magazine clip of running horses to express how members work and interact only in
their own clusters.

4.4.1.3 Ownership

The notion of ownership of a resource is intimately connected and associated with its
boundedness in space. Our field study was limited to the public spaces of the depart-
ment, where most of the resources such as coffee machines, post boxes, prints, fridge
and microwave oven were accessible to all the staff members freely. So, clearly there
were no mechanisms by which staff members could claim ownership of these publicly
available resources. However, we did observe several examples where ownership was
conveyed. This can be seen as a particular type of self reflection by staff members.
During our observations, we noted that staff members created and placed information
and artefacts to make a reference to the ownership and identity of specific people in
the department. Different approaches and representations were used to display who
the information was from and who it was meant for. There was an observable level
of ‘directionality’ attached to the information. There were different rationales used to
convey ownership in the department.

Figure 4.7: Examples of ownership. a) a milk carton with a post-it note in the staffroom fridge, b)
A PR officer’s announcement on the notice board in the staffroom: It says, roughly,
“Please, send us ‘nice’ news to put into our website”, and c) a hierarchical represen-
tation of staff members in a research group.

Figure 4.3a was an example where a senior staff member used a notice board
outside of his office by placing and showcasing information about his work. Such
placeholders can be considered as semi-public. More interestingly, such a way of pre-
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senting information to others indicated a level of ownership too. Not the ownership
of the notice board, but the ownership of the information – what it is about and for
whom it is intended. The example in figure 4.7a shows a milk carton in a fridge with
a post-it note with a shortened name of a person referring to the ownership of the
carton. For a shared fridge in the department’s staffroom, this was a practice not
only to secure a food product but also indirectly and unintentionally provide cues for
the owner’s presence in the department. The example in figure 4.7b, shows a notice
board kept in the staffroom by a PR officer asking for a specific information from the
staff members. The notice board had a heading in Dutch “nieuws gezocht voor op de
website”, which literally translates as “looking for news items for the website”. The PR
officer, in this case, was looking for news items from the staff members that could be
put on the department website. Information such as best paper award, project grant
accepted, interviews and other kind news material. In this case, the notice board not
only indicated the request made by a staff member but also her identity and activities
by her. Generally, staff members would refrain from using this notice board, unless
they had something very important to convey to others, as the notice board was at
the center of the staffroom and would easily catch people’s attention. The example
showed a level of urgency and importance. The notice board, here, because of its
situatedness, showed location-centric messaging. The location of the notice board de-
termined what kind of messages could be placed there. Figure 4.7c shows a pictorial
representation of members pertaining to a particular research group. Images such
as these were placed on the corridors of the three floors of the department. It also
showed a hierarchical representation of participants. This was commissioned by high
level officials of the department and could be seen as a way for a new member to
find out ‘who’s who’ in the department. In particular, the way in which this legacy in-
formation was represented in the corridors of the department, would provide people
walking by with the status of individual staff members in the department.

In the example of figure 4.3a, the information on the notice board, as a place-
holder, was seen to be owned by a staff member. In figure 4.7a, we saw that ownership
of a particular object was conveyed using a post-it in a publicly accessible fridge. And
the examples in figure 4.7b and 4.7c showed how specific placeholders, due to their
situatedness, determined what kind of information could be placed there, hence, in
this case, the ownership of information and object was not as important as the value
and meaningfulness of the location. In all these examples, we observed that, it was
the location that determined what kind of information should be placed where and
who the information should be directed to.

4.4.2 Casual Encounters

We found in our field study that most staff members had very limited time for ex-
plicit social interactions while working and that most encounters were initiated and
defined by either some kind of routine activities or the “dynamics of the moment” (as
one interviewee pointed out), thus by the context. Casual encounters were a kind of
interaction, where staff members, during their everyday activities, intentionally or un-
intentionally, interacted with other members and objects within the surroundings that
provided hints and cues of each other’s social awareness. Casual encounters had both
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direct and indirect forms. In the direct form of casual encounters, staff members could
monitor and gather cues about different activities in the department through people
themselves. Several examples of direct communication were seen, e.g. informal gath-
erings in the staffroom, casual staffroom chats, chatting while queuing in the canteen
and the printing room. Through these verbal and visual encounters staff members re-
ceived information about others. These communications included information about
professional activities as well as personal and social activities. These were not well-
planned, explicit acts of communicating with people but cues and traces about these
actions were continuously monitored by the staff members. Whereas in the case of
indirect encounters, staff members gathered cues from their physical surroundings
and changes in the surroundings. Examples of indirect forms of casual encounters
included getting cues from post boxes, print shelves and others. We will elaborate
on this part in the coming sections. Figure 4.8 shows several instances of direct and
indirect casual encounters that we noted during the naturalistic observations. In the
following parts of this section, we will elaborate on casual encounters with some
examples.

Figure 4.8: Everyday Casual Encounters. Direct and Indirect interaction with people and objects
in the department.

4.4.2.1 Daily Routines

Through their everyday routines in a department, staff members implicitly select spe-
cific pathways and locations. These locations develop social meaning over time, and
become a strong shared language in the department. Staff members rely on their
knowledge of ‘departmental routines’ (their own and those of others) as well as the
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placement of main traffic paths and common areas to find suitable places for infor-
mation. These daily routines played an important role in allowing staff members to
display and monitor cues, traces and signals around the department. Using maps and
describing their everyday life in camera pictures, staff members reported several as-
pects of their playful practices where both ‘space’ and ‘place’ played an important role.
Here space refers to the spatial and geographical locations and place refers to socially
meaningful and experienced spaces. The staffroom was a common place for most
social activities within the department, such as celebrations of different social events
such as employees’ birthdays and celebrating after getting funding for a new project.
Normally, in this case the employee would use email to announce this amongst his
group or friends. In some cases we observed play related activities. Some senior re-
searchers liked playing cards with old friends to freshen their minds. The staffroom
played an important role in establishing relationships between staff members. In
summary, our staffroom played a role of social organizing.

Figure 4.9: A staff members representation of daily activities in a geographical ‘space’.

Staff members’ daily routines in the department, their pathways and frequently
visited places played an important role in having casual encounters with other mem-
bers and objects in public spaces. The cues and traces pertaining to awareness infor-
mation tended to group along the pathways and routines of staff members. When staff
members know the routines of other members what are the most frequently visited
places, where devices such as printer, fax machine, microwave and fridge are, staff
members can use this knowledge in deciding where to leave and find cues and traces
of other members. Tolmie et al. [236] found that “routines are resources for action,
and knowledge of others routines can be resources for interaction”. To give an exam-
ple, figure 4.9 illustrates an account of a staff member’s routines in the department.
Using the geographical map of the department (provided within the organizational
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probes study) the staff member provided details of his everyday activities, routines,
meeting spaces and frequently visited locations within the department. Amongst the
most common was the staffroom, where important objects and media such as coffee
machines, post boxes and fax machines were situated. In the figure, the word ‘social’
referring to the staffroom does suggest the importance of that place for having social
interactions with other members.

Figure 4.10: The microwave oven in the coffee room (a) and, a scrap from a foreign employee (b).

The notion of space and place was observed to be multi-layered. In full, staff
members identified several space and place aspects within an office, a floor, a building
and the whole environment. Interestingly, a majority of staff members tied the notion
of physical location to privacy issues. For example, staff members would typically
make a strict distinction about where and what kind of messages and images to leave
in the shared corridors, and what to keep within their own private or partially-shared
office space.

To make our point about the importance of routines in displaying and monitoring
the cues and signals about staff members’ activities, we provide an example shown
in figure 4.10a. Close to the microwave oven, which was frequently used by dif-
ferent members; informative artefacts such as research posters and calls for papers
were placed in the knowledge that while waiting for the food to heat staff mem-
bers could have a look these informative artefacts. As one participant said “I might
just have a look at these posters while I am waiting for my food.” In addition, media
and technology such as the fax machine, and printer also attracted the placement of
awareness-related information. Since these technologies are less portable, informa-
tion typically comes to them. For example, as shown in figure 4.10b, some of the
technologies become really important for staff members and their visits to these tech-
nologies become regular. Similarly, the fax and prints are kept close to the fax machine
and printer shelves, respectively, so that members would come to these technologies,
which would eventually increase the chances of casual encounters with other people.

There were several indications where the spatial layout of different work spaces
influenced the structure of staff members’ interaction. As one can see in figure 4.11
a picture taken by one of the participants as the part of the organizational probes
study, a staff member’s office could become a meeting ‘place’. Here the physical space
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Figure 4.11: The example of ‘space’ and ‘place’.

was transformed into a place through social means. Space and place aspects also
facilitated the ‘forms’ of interaction between the staff members. A physical location
(space) and its situatedness (place) allowed members to interact with each other in
an asynchronous way, where one could leave objects such as posters, conference calls,
and post-it notes in a specific environment and interact with others in a physically-
mediated way. Staff members also gave their accounts on playful incidents with other
people in the department in places such as the coffee room, printing room and can-
teens. For example, one staff member described his card playing activity in the coffee
room with other colleagues as an essential remedy to get rid of stressful situations.

4.4.2.2 Physical Markers

There were also several physical markers found in the public spaces that would indi-
cate staff members’ presence and activity level within the department. The example
of a playful object situated at the office door of a staff member (figure 4.4), showed
a direct and precise information about the member’s presence at a particular time.
However, there were several examples where physical markers helped members to
gain information about other members’ presence. During routine visits staff members
were able to view the post boxes, print shelves, fax documents in their respective
situational environments. By looking at these physical markers, staff members could
guess or make inferences about other people. In some cases, the addresser or ad-
dressee might be an individual, a social group, contemporaries, successors, or combi-
nation. Two examples of physical markers can be seen in figure 4.12. The full post
box of a staff member could mean that he or she has been away from work or too
busy to pick up their post. And the empty post box may mean that the staff member
has already collected their post. In either case, the physical markers can provide use-
ful information about a staff member’s presence and activity level in the department
and allow others to coordinate their activities. This could mean that another mem-
ber might not expect to speak with this person either because he or she is too busy
or is not at work at the moment. Hence how the person can be approached can be
determined by this. The example of print shelf also has a similar connotation. The
prints are arranged based on the alphabetical order. A large number of prints of a
staff member can mean that the member has a high activity load and is present at the
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moment. The printer room was shared by members situated on three different floors.
In some cases, we also saw that staff members would come to the printer room to
guess if a person was at work or not. The cues of these physical markers cannot be
seen as precise and staff members would have to guess in many cases.

Figure 4.12: Indirect mediation of awareness: staff post boxes and print shelves.

We observed that locations include meta-data for communication information by
providing awareness information for staff members. Awareness information for de-
partment staff could be important to other members for scheduling and coordination
work or other activities. The presence or absence of an object from its routine location
could also provide information, especially awareness information. For instance, many
of our staff members referred to knowing whether or not some of their colleagues
were home or not by these physical markers.

4.5 Discussions and Implications

Supporting awareness in work environments through computational means has been
an important topic of research in CSCW. The focus, however, has been on the produc-
tive, task-oriented and utilitarian aspects of work. In other words, researchers have
utilized a functionalist approach to support social awareness in work environments.
For example, awareness technologies in work environment such as @Work [235],
Hermes [39], Elvin [71], and Ambient Agoras [225] have been developed to con-
vey information about co-workers’ presence, their on-going activities and individual
messages. It is quite understandable that a functionalist approach should be used in
work environments since productivity and efficiency are important goals of any work
organizations. However, social and playful aspects related to work activities may not
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be neglected as these have direct consequences on team and community building in
organizations. In addition, in large organizations and companies social awareness is
sometimes compromised in the heavy workloads, time clashes, a lack of social en-
counters between employees and flexibility and mobility employed in work practices.
In their field studies in large organizations, Bødker and Christiansen [22] showed that
in the ‘new’ work settings co-workers lack a sense of co-presence that tells them when
their co-workers are available, and even where to leave a message if necessary.

Our field study in an academic environment provided empirical evidence on how
staff members support social awareness in their daily work. Our results showed dif-
ferent practices staff members apply to be socially aware of their colleagues and the
activities that they indulge in. It also showed that the notion of social awareness
goes beyond supporting productive and task-related information and encompasses
the playful, emotional, and other personal aspects of staff members’ everyday lives.
The two broad themes that we explored, namely self reflections and casual encoun-
ters, showed that awareness is conveyed through staff members’ routine activities in
an unobtrusive and implicit manner. The self reflection theme represented differ-
ent patterns by which staff members represented and reflected upon themselves by
providing cues and traces of their choices, status, preferences and achievements in
public in a playful manner. We provided several examples of this theme where staff
members artfully and resourcefully utilized important locations and informational
artefacts to display information. Self reflection was seen to be supporting mainly the
asynchronous and indirect way of social awareness. The casual encounters theme rep-
resented different patterns by which staff members, during their everyday activities,
intentionally or unintentionally, interact with other members and objects within the
surroundings that provided hints and cues of each other’s social awareness. Casual
encounters supported asynchronous and synchronous as well as direct and indirect
awareness about staff members.

We believe that in order to design a technology for supporting social awareness
amongst the staff members, we could not take the existing practices of staff members
for granted. The EM-informed approach allowed us to collect a naturalistic account
of staff members’ everyday practices. In addition to knowing the current practices of
staff members we also attempted to understand their aspired practices to explore their
playful side. Hence, we utilized the organizational probes approach, a version of the
cultural probes approach but adapted and sensitized for academic and organizational
settings.

In the following, we first discuss the aspects of ‘play’ and ‘place’ from our results
and provide implications for designing technology to support playfully-mediated so-
cial awareness.

4.5.1 On ‘Play’

Although, as we mentioned earlier, we were interested in exploring how staff mem-
bers supported social awareness through playful means, our investigation was not
meant for exploring playfulness, per se. Additionally, from our results, it might not
be easy to qualify the practices of the staff members as ‘playful’ or otherwise. This
is simply because our intention in the investigation was to explore staff members’
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observable and desirable practices about their social encounters and awareness prac-
tices. However, there were certain aspects of staff members’ activities that we found
playful.

The notion of play needs to be seen in the context of work environment. Perry and
Rachovides [182] showed in their study of domestic environments that aspects such
as ‘making fun of others’ or ‘friendly bullying’ amongst family members were seen
to be important for evoking playful interactions. The work of Lindley et al. [155]
showed that family members showed behaviors such as poking fun, displaying wit
and self deprecation, amongst others, while being part of a field trial of a messag-
ing technology called Wayve. We believe that such aspects of playfulness may not be
relevant in the case of academic staff members, where professional and disciplined
behavior is paramount. Play had a different definition in the case of the staff mem-
bers, which involved, for example, keeping evocative, playful and personal objects on
the office doors to draw other members attention or to initiate discussions.

Situated messages and artefacts played an important role in supporting playful-
ness. What we saw on the coffee room door example (figure 4.2) was an artful,
imaginative and creative way to convey messages using playful cards, magazine clips,
holiday pictures, and so on by staff members who engaged with their settings to cre-
ate meaningful and useful displays. It was not always the case where display was
playful in nature, for example the display in figure 4.3a. In the context of academic
work environment, staff members seek to create practical yet evocative solutions for
conveying information. In some cases, staff members learned that some of the spatial
resources such as coffee room door (figure 4.2) and office room doors (figure 4.4)
were more suitable for creation and display of playful objects and messages and for
indulging into play itself, as opposed to a bit more stricter places such as the notice
board in the coffee room (figure 4.7b). As echoed by Lindley et al. [155], play could
emerge from the exploration of both “free movement” and the “rigid structure”.

The use of organizational probes gave us useful indications about the playful side
of staff members’ everyday activities. As Gaver et al. [82] suggested, probes them-
selves are playful in nature. In our case, we utilized organizational probes, which
had both inspirational and informative aspects that might be useful for understand-
ing experiences of staff members. In the probes study, we provided tasks in a way that
might evoke certain needs and desires staff members might have. One of the most
apparent aspects of the data we collected from our organizational probes showed us
a kind of craving for a sociable and playful work environment. For example, we asked
about how they could describe their day. Some of them gave a visual representation
by taking pictures of their daily activities and then writing stories about it, some drew
their most important activities (figure 4.13), some simply wrote about their activities.

4.5.2 On ‘Place’

Our results show that staff members, over a period, developed specific skills for social
interaction and a diverse set of communicative ecology. In a hectic work environment,
staff members established ways to support social awareness. The two generic themes
of interactions, self reflections and casual encounters, that we explored from our
fieldwork showed that staff members, through adaptation of their practices and use
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Figure 4.13: A staff member’s representation of his typical day at work.

of spatial resources, devices and tools (such as notice boards, the staffroom door),
conveyed their status, identity, behavior and activities in an implicit and unobtrusive
but a skillful manner. We observed that in our results the notion of place was central in
facilitating self reflections and casual encounters. Harrison and Dourish [101] made
a distinction between the notions of ‘place’ and ‘space’. Whereas space is limited to
geographic and physical location, the notion of space is used to define the way space
is used by people taking into account social norms and their everyday practices. Self
reflection and casual encounters added new dimensions to the physical space of the
department.

It was interesting to note how ‘places’ were created by staff members. In the coffee
room, it was frequently observed that the space was used for informal chats between
staff members, for celebrating members’ birthdays and, on fewer occasions, playing
cards or other playful activities with colleagues. As we noted earlier, the coffee room
contained several important services and tools such as fridge, post boxes, fax machine,
microwave oven, and a set of coffee machines. Staff members, during their routine
activities, visited the coffee room for the purpose of using one of these services and
tools and often had encounters with other members. Such casual encounters were
not limited to only the coffee room but also in corridors, canteen and printing room.
In this way ‘meeting places’ were created by staff members while practicing their rou-
tine activities. We found that the practices of self reflection also had social meanings.
The coffee room door, which contained, many personalized objects (e.g. post cards,
magazine clips), made it a place for conveying personal and sentimental messages.
We believe that the activities of self reflections were rooted in staff members’ under-
standings of the community which were constantly produced and reproduced by the
group over time in response to events – such as a staff member giving birth.

We observed that the location of messages in the department was chosen by staff
members to be able to convey the value and meaningfulness by providing productive
as well as emotional and inspirational attributes. In some case, we saw that the mes-



Fieldwork in an Academic Department | 65

sage was more valuable because of where it was. Staff members know how important
and urgent a message is, who it is for and even what needs to be done with it by where
it is placed or seen. As the example in figure 4.7b showed, the notice board at the
centre of the coffee room was only used for very important and urgent matters, with
a larger audience in mind. So, the meaningfulness was attached to these locations.

4.5.3 Implications for Design

For designing playfully-mediated social awareness we propose utilizing the two broader
themes of interaction that we explored from our research, namely, Self Reflections and
Casual Encounters. One can see several ways of implementing these two themes in
an interactive technology to support and maintain social awareness in organizations.
We briefly describe ways to apply these two themes.

SELF REFLECTIONS: From the fieldwork, we explored that artefacts and messages
were attached on the coffee room door (figure 4.2), notice boards and so on to
playfully-mediate personalized contents to make other members aware. For develop-
ing a new technology, self reflections can be seen as an explicit mechanism for user-
driven interaction. For staff members this means that they can contribute towards
the ongoing activities of the overall environment with their personal and non-critical
information or data. The technology can serve as a tool that allows staff members to
support their social needs, such as sharing non-work related news (announcing the
birth of a child), personal achievements (e.g. best paper award) and personal inter-
ests (e.g. favorite books, favorite conferences). In this case, the technology need not
be passively receiving feeds from users. It can, in fact, tweak, filter, alter contents and
represent them in a comprehensible manner.

CASUAL ENCOUNTERS: From the fieldwork, we observed that staff members, in
their routine activities, ‘bumped into’ each other and intentionally or unintention-
ally conveyed and collected information about their presence, status and activities.
The concept of casual encounters can be realized when the technology proactively
pushes information about the ongoing activities within the department and by offer-
ing resources of potential interest from the environment. This should definitely not
interfere with staff members’ routine activities nor should it mean that staff mem-
bers need to reduce their public-view activities. On the contrary, casual encounters
can provide an added value to the departmental social environment, especially, when
during heavy workloads and frequent time-clashes physical interaction between mem-
bers is not possible. The technology can serve as a mechanism by which staff members
can be socially aware of each other by knowing their presence, social events and rel-
evant non-critical activities within the department. In this case, even though users
passively receive information from the technology, they can actively comprehend the
implications of their action (either alone or in groups) on the technology.

In addition to these two major implications, we provide several sub-implications.
Awareness as reflections. A strategy that one might apply in designing a technology

is to focus on aspects of people’s everyday reflections. A technology should allow its
users to reflect on themselves and on other members of the department. In order to
support this, the technology needs to allow its users to explicitly and implicitly leave
cues and traces of their activities and preferences. Through the mechanism of self
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reflection, for example, members in the department could know each other’s personal
and professional interests and the things people are busy with. A technology should
provide opportunities for viewing non-rational information that may trigger a com-
mitment to reading and commenting on information that is related to the personal
traces. It should provide a common virtual space that allows members to know about
each other.

Awareness as belonging. A technology should be able to embody staff members,
their artefacts and their activities in the sense that their presence is reflected on the
environment. According to Fels [67] this type of embodiment can lead to an aesthetic
feeling of belonging when users can relinquish the control over to the system. Em-
bodying the presence of the staff member in a compelling way could lead to an emo-
tional response of belonging to a community. In a big organization like an academic
department, this could lead to social benefits even when it is difficult to establish
face to face interactions with other members. This way a technology could serve as a
platform to support awareness as a feeling of belonging.

Awareness as a choice. The use of an awareness system in the public domain may
sometimes lead to privacy issues. Not all members may prefer a system that records
their activities without notice. Organizational politics, organizational hierarchy and
cultural diversity may even lead to the rejection of such an awareness system. A
system should be able to utilize social awareness in an academic environment as an
option or a choice and not as an obligation: a person is present only if ‘he wants
himself to be publicly known and present’ [22]. As a mechanism to support self
reflections, the members can add their views and their personal information to the
system making their presence and their views available to the community.

Awareness in (playful) exploration. Unlike media spaces, where continuous, high
quality video and audio links were provided to support awareness, a technology
should be able to utilize unselective, random information in the form of casual en-
counters and self reflections. The two themes of interactions that we explored from
our research can be utilized in a playful way by which staff members can intention-
ally leave cues and traces in the environment. This could lead to playful interactions
between the staff members, which make the members explore possible facts hidden
in the given information. Nevertheless, this unselective information could allow open
and rich awareness amongst the staff members. Members can construct their own
views and make their stories about the department based on the information pro-
vided by these cues and traces.

Non-critical & pleasurable awareness. Our focus has been on non-critical aware-
ness. Our staffroom is used as a place to have a break from heavy workload, stress
and obligatory tasks related to work. During the field study, we observed members
chatting and playing cards. A technology should not impose information onto the
staff members; rather, as suggested in the vision of ‘calm computing’, it should convey
people’s awareness in an enjoyable way that facilities people to reduce their stress. A
technology should not focus on the precision of information but on how the informa-
tion is experienced by the viewers through the traces it generates for supporting social
awareness. Additionally, the information that is presented on the system should not
require full attention from the users. It should be possible to ignore such information,
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and the receiver may choose not to interpret the details of someone else’s traces in
great detail.

Awareness beyond intelligence. The notions of seamlessness, disappearance and in-
telligence as propagated in the vision of ubiquitous computing [263] and ambient in-
telligence [1, 56] are primarily based on technological intelligence. Their technology-
oriented conceptualization of context is very limited and sometimes unachievable,
especially when these approaches attempt to predict users’ intentions and activities.
Users’ everyday encounters may involve interaction with many heterogeneous media
and tools and users may adapt or interweave these to support their activities [37].
Additionally, viewing users as ‘passive’ receivers of information is an incomplete view.
A technology should provide an opportunity for the staff members to be an active,
playful and artful creator of their own environment. A technology should be able
to utilize the intelligence aspect not to predict staff members’ behaviors or activities
but for depicting them in an artistic way to enhance social awareness within a work
environment.

4.6 Summary

The need to support social awareness in large organizations cannot be emphasized
enough. On the one hand, it can help in supporting and improving productivity and
efficiency related issues in the environment. On the other hand, it can also be seen as
a tool for community and team building and supporting personal and social communi-
cation between co-workers. Our fieldwork in an academic work environment showed
that self reflections and casual encounters were two broader themes of interaction
that helped staff members to be socially aware of their colleagues. We believe that
these two themes are intertwined and cannot be seen in isolation. Our intention to
carry out such an ethnographic fieldwork was to explore important implications for
designing technology to support playfully-mediated awareness between staff mem-
bers. Our work has provided several important implications that can be utilized by
designers for such a purpose.
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5
Panorama and its Field Trials1

5.1 Introduction

Awareness within work environments may not be seen limited to work-related in-
formation, activities and relationships. Mediating somewhat casual and engaging en-
counters related to non-work issues could also lead to meaningful, pleasurable and ul-
timately productive experiences. In particular, such a conceptualization of awareness
in work environments could be much more valued, since, as Bødker and Christiansen
[22] explain, social aspects of awareness are often neglected in heavy work loads,
time clashes, and a lack of suitable platform to support informal communications. To
make matters worse, work is increasingly becoming dynamic, where new people join
groups or projects, companies hire, fire or close and work is carried out in a variety of
settings such as offices, homes and even at airports. Within the CSCW field, and more
recently in the ubiquitous computing area, a considerable amount of work is done
on developing technologies to support social awareness and informal communication
between co-located members in work organizations. Recent technologies such as In-
formative Art [190], Hermes [39] and Dynamo [127] are different forms of situated
awareness displays that attempt to mix both the productive as well as the creative
and lighter side of work activities. In this chapter, I go a step further and design an
awareness display called Panorama that attempts to mediate non-critical and social
aspects of people’s everyday lives in a playful manner.

Our fieldwork in an academic department (Chapter 4) showed that social aware-
ness in work environments has several facets that go beyond the productivity and
efficiency-related aspects of everyday work. The fieldwork led to developing several
important design implications, the two major implications being allowing people to

1This chapter is based on the following published papers.

1. Vyas, D., van de Watering, M., Eliëns, A. and van der Veer, G.C. (2007) Engineering Social Awareness in
Work Environments. Universal Access in Human-Computer Interaction, (HCII ‘07), LNCS 4555, Springer-
Heidelberg. pp. 254-263. ISBN 978-3-540-73280-8.

2. Eliëns, A. and Vyas, D. (2007) Panorama Explorations in the Aesthetics of Social Awareness. In Proceedings
of The European Simulation and AI in Games Conference (GAME-ON ‘07), Nov 20-22, University of Bologna,
Marco Roccetti (ed.), pp. 71-75, EUROSIS-ETI Publication, ISBN 9789077381373.
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support self reflections and casual encounters. This chapter is divided into two parts.
In the first part, I will describe the design of an awareness system called Panorama
that was developed using the two design implications from our fieldwork. In the sec-
ond part, I will provide results of a two-week long field trial of Panorama in our own
academic department.

Panorama is a large screen display that was situated in a publicly accessible area of
the department – the staffroom. Panorama attempts to mediate cues of social aware-
ness through visual information. It is meant to enhance social awareness in a playful
way by displaying non-critical and non-work related information about co-workers.
As I mentioned earlier, Panorama utilizes the two ‘design implications’ developed from
our fieldwork: self reflections and casual encounters. These two implications are sup-
ported by the following means, respectively. 1) Staff members can send images, video
and text messages pertaining to their personal, social or work-related activities to
the system, and these are displayed in a semi-artistic fashion on the large screen of
Panorama. This way Panorama allows members to express their interests, thoughts
and sentiments. 2) Panorama also collects information from the department using
cameras – distributed around the public areas of the department and represents this
information on its screen in the form of live video streams and images. In this way,
it captures casual encounters from the physical environment of the department and
presents them on the large screen. Panorama was conceived as a ‘calm technology’
[264]. At times, Panorama became the center of attention and a topic of discussion
(at least, in terms of its contents) and, at times, it just ran in the background of
staff members’ periphery and attention. In the latter case, staff members could go on
chatting and eating their lunch without being bothered by Panorama.

In the field trial of Panorama, with the help of a bachelor’s student – Edwin Keijl,
we placed a large screen display, running the Panorama application, in our depart-
ment’s staffroom for two weeks. We used observations, interviews and the Reper-
tory Grid Technique (RGT) to get an insight into staff members’ interactions with
Panorama. The RGT is an evaluation method that produces qualitative as well as
quantitative results by eliciting interesting aspects of a system from its users. We
combined this technique with observations and interviews, to understand the playful
side of social awareness and get a comprehensive view of the staff members’ experi-
ence while interacting with Panorama. This was of course central to my approach to
apply experience-focused perspective. We did not intend to measure social awareness
within our department. Instead, we were more interested in understanding the effects
of Panorama on staff members’ workaday experiences. Hence, the field trial reported
here takes a somewhat different direction in focusing on how staff members might
connect with their colleagues and the department in general through an awareness
device. Additionally, we focused on the use of social awareness cues in the form of
images, videos and textual messages of staff members as a way to do so. Using this
approach, we aimed to deepen our understanding of the potential of Panorama to
support social awareness and how this is transformed and used within the academic
work environment. Thus one goal of this research was to build on previous work in
awareness systems to further define what supporting social awareness might mean
for work life and to open up new kinds of technical possibilities as a result.



Panorama and its Field Trials | 71

Most research on awareness systems in work environments has focused on how
technologies can be used for the communication of location and activity or supporting
coordination within social groups. Since, Panorama did not intend to support produc-
tive and other work-related activities, the results shed new insights into the social and
playful side of work environments. The results of our field trial showed that Panorama
stimulated curiosity, initiated conversations and activities during lunch hours in the
staffroom. Staff members also gained knowledge about their colleagues and depart-
mental activities and were able to cherish old memories from previous group outings
and social gatherings.

In the following sections of this chapter, I will first introduce our prototype of the
Panorama system, its design rationale and our initial design iteration. Next, I will
provide details of our field trial, including the setting in which the trial took place, its
participants and methods used in the field trial. I will then provide the results of our
field trial, focusing on the important characteristics of Panorama. In the end, I will
discuss our approach and results.

5.2 Panorama: Supporting Playfully-mediated Social Awareness

For designing playfully-mediated social awareness, I treated the two design implica-
tions – self reflections and casual encounters, from the earlier fieldwork, as the design
ideas. This meant that the technology that I designed should incorporate these two
design ideas. To apply the notion of playfulness in design, I wanted to provide an
opportunity for the staff members to artfully and creatively contribute to the depart-
mental settings. It was evident from the ethnographic fieldwork that the staffroom
in our department was the center for most of the social and informal activities. I
intended to put a large screen display in our staffroom that would allow staff mem-
bers to receive socially meaningful information from the environment and to publish
relevant information onto the display. Figure 5.1 shows a prototype version of the
Panorama application.

For designing Panorama, I utilized an existing technology called Virtual Poetry
(ViP), which was originally developed for creating an augmented reality theater pro-
duction [59]. ViP was developed by one of our colleagues – Anton Eliëns, who also
participated in the design process. ViP is a complex representation system based on
DirectX9. It allows projection of live video feeds, digital video clips, texts and se-
quences of images on an immersive 3D space. The ViP system also allows a variety
of visual effects, including texture mapping of image feeds on 3D objects, overlays
of multiple image textures, as well as particle systems with streaming image feeds
projected on sprites. ViP can be seen as an umbrella platform for representing differ-
ent visual information, where representation style can be adapted to suit a particular
need. For conceptualizing the Panorama interface, we adapted the representation of
ViP to show a continuous and always on interaction. As figure 5.1 shows, there are
two planes of the Panorama interface, both presenting visual information floating in
opposite directions – providing a feeling of walking through a corridor. Panorama
can take inputs from nine different channels, which are shown at the bottom of the
Panorama interface. This, in a way, informs the staff members what to expect on the
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Figure 5.1: A screenshot of the Panorama prototype. A video of Panorama installation can be
seen on this link: http://www.youtube.com/watch?v=i8hR2V5Voak

vertical plane of the Panorama screen. The speed of flotation of the images is adapted
from the sensor information in real time. When cameras in the public area detect
increase in people’s movements, then the speed of visuals on Panorama increases.
This particular functionality is devised to indirectly inform staff members about the
activity level in the department. I will elaborate on this issue in the following parts of
this chapter.

The goal of the Panorama system is to enhance social awareness by providing
interpersonal and rich information related to staff members and their everyday in-
teractions in the department. Panorama provides a facility to support staff members’
creativity and playfulness and should not be seen as a tool that attempts to support
work-related activities. I wanted to explore if Panorama in the staffroom could al-
low different users to speculate about what was happening in the department. This
non-selective information could allow affective, engaging and reflective interactions
between the staff members. Panorama utilizes information about self reflections and
casual encounters in the following ways:

– Self Reflections are explicit user initiated interactions. Staff members can con-
tribute towards the ongoing activities of the overall environment with their personal
and non-critical information or data. Here, Panorama serves as a tool that allows staff
members to support their social needs, such as sharing non-work related but highly
sentimental news (e.g. announcing the birth of a child), personal achievements, and
personal interests (e.g. concert visits, favorite books). In this case, Panorama does
not passively receive feeds from members. It represents it in a manner that conveys
the liveliness of the environment.

– Casual Encounters are implicit system initiated interactions. In this case, Panorama
proactively collects information about the ongoing activities within the department

http://www.youtube.com/watch?v=i8hR2V5Voak
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and offers resources of potential interest from the environment. Panorama serves as
a mechanism by which staff members can be socially aware by knowing each other’s
presence, social events and other relevant non-critical activities within the depart-
ment. In this case, even though members passively receive information from the tech-
nology, they can actively comprehend the implications of their action (either alone or
in groups) on Panorama.

Broadly speaking, Panorama receives both explicit and implicit awareness infor-
mation about the staff members and their activities and represents this onto its display.
The Panorama interface is like a virtual gallery, where on the wall and on the floor
information about social awareness is presented. Figure 5.1 represents the ‘idle’ en-
vironment when the activity level is minimal. As activity level increases it transforms
the representation first into the ‘live’ environment (representing the normal activity
level) and then into ‘chaotic’ environments (representing hectic activity level). We
used motion and noise sensors to detect the activity levels in the common spaces like
the staffroom, the printing room and the main corridor. In both cases the activity level
within the department is represented by the change of speed, color, abstractions (e.g.
using shader) and overlays of 3D objects and particles.

5.2.1 Representation

By conceptualizing social awareness as reflections of cues and traces, it was important
for us to consider the meaning that we were embedding in Panorama. Our decision
for creating such a representation for Panorama was based on the available resources
and on a number of assumptions that we made regarding the ways in which this
representation could facilitate social awareness.

The self reflections (such as objects of personal interests) are represented as a flow
of images using particle systems. Since these are used to form a sense of belonging
and recognition, these are presented without any form of modification of the actual
content. To add the artistic flavor, different particle flows are used to focus viewers’
attention. The objects of self reflections are seen as clues and traces, when interpreted
within the departmental context can aid to support social awareness.

The casual encounters are represented as still images or videos generated through
sensor-triggered cameras in the corridors and printer rooms. To emphasize the fact
that casual encounters are important and not necessarily the people involved in them,
Panorama uses different levels of abstractions to emphasize the peripheral nature of
social awareness. This also takes into account the privacy issues that may arise when
monitoring people in real-time. The videos streaming by Panorama are represented
in abstract forms using shader and particle overlay effects.

The overall mood and activity level in the department is captured using different
movement and sound sensors. Inspired by [190], the overall activity level is repre-
sented using different visual effects and by adjusting the speed with which the in-
formation is presented. Panorama uses sensor-triggered, transparent particle effects
that can be shown at any layer of the Panorama interface. Increased activity level,
for example, could generate more particle effects and abstraction and a higher speed
of representation. We chose particle effects for their aesthetic richness to stimulate
curiosity and to decrease predictability that might evolve into boredom.
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5.2.2 Two Levels of Communication

Panorama establishes two levels of communication between the co-workers. This re-
sults from our two-fold aim of combining specific information with overall impression
to support social awareness within the department.

Panorama provides concrete building blocks of information by providing the pre-
cise information such as an individual’s announcements, achievements and so on in
the form of unaltered images, texts and video streams. This way, self reflections are
mediated as a direct representation of reality, establishing detailed communication of
information through the system. The movement and placement of the representation
in turn are used to focus co-workers’ attention. Although abstracted in part using
shader techniques and other visual effects due to privacy concerns and to stimulate
curiosity, casual encounters are also examples of this type of explicit communication
of information. Both mechanisms aid co-workers for extracting the information about
social awareness directly from what they see on the screen.

On the other hand, Panorama provides an impression about the overall environ-
ment by representing different sets of information in certain ways to indicate the
activity level within the department. Panorama uses real-time sensor input to gather
information regarding overall activity in the department and based on this Panorama
changes its representation. As the activity level increases, the speed, overlays and
abstractions of different moving objects also increase. This sort of indications of in-
creased activity level is generated through different social acts of the co-workers.
Interestingly, for co-workers Panorama provides an indirect way of controlling its rep-
resentations. This way Panorama may influence co-workers’ working practices. For
example, workers can adjust their ways of working after receiving indications about
the overall activity level of the department.

5.2.3 Early Assessments of Panorama

Before Panorama can be deployed in a real-world setting, we wanted to gain some
insights into how it might be valued and experienced by its potential users. For this,
we devised a small scale assessment for Panorama. We took into account the fact
that methods for assessing technological, productive and instrumental aspects of a
system may be impractical or unsatisfactory when evaluating systems that are meant
to support subjective and interpersonal aspects. Social awareness is one such aspect.
Previous research [111, 165, 218] has shown that mixed-reality and artistic interfaces
can be better evaluated using a combination of argumentation (‘art criticism’), using
multiple interpretations, and informal conversation with users. To validate our un-
derstandings of social awareness and to assess the effectiveness of Panorama for our
department, we organized our assessment in two phases.

In the first phase, we invited eight employees of our department to a laboratory-
like room. Without providing explicit information about Panorama, we demonstrated
three different scenarios of Panorama, representing different environments in the de-
partment: Idle, Live and Chaotic. During the session we first asked them to indi-
vidually write down: what Panorama represents, the difference between the three
scenarios and the system’s suitability in the department. After this we introduced
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Figure 5.2: Phase 1 of Panorama assessment (in a Laboratory).

some discussion points to get an account of their social meaning construction about
the system. See figure 5.2. The discussions were recorded in an audio device and
the transcripts of their written answers were also collected for further analysis of our
design.

In the second phase, using a projector, we placed the Panorama system in the
staffroom (see figure 5.3). The main purpose for this assessment was to observe the
behaviors and reactions of staff members towards Panorama and check its effects in a
natural environment. We asked questions similar to those in the lab assessment, but
the whole exercise was left open, in the sense that the passers-by could comment on
almost anything. We took notes of their comments and noted their behaviors.

Figure 5.3: Phase 2 of Panorama assessment (in the Staffroom).



76 | Chapter 5

5.2.4 Results of Early Assessments

The lab assessment led to some interesting perspectives on Panorama. It was clear to
all participants what Panorama was about. Some described it as, “it reflects the dy-
namics of our department”, “it demonstrates what’s the department in a virtual way”, “a
lazy way to get information about the department”, and so on. Most participants could
easily recognize the objects presented on the Panorama: posters, announcements,
events, images of staff members, but it was difficult for them to make clear narratives
of the sequence of the presentation. The presentation of Panorama was appreciated
by most participants. Some said, “it could also be used as a PR resource to attract new
students to the University.” The three different scenarios of Panorama were also eas-
ily distinguishable into idle, live and chaotic environments. The difference between
information and impression was observed. Some participants (mainly students) ap-
preciated the dynamic visuals, overlapping images and fast flow of information in
scenario 3 (chaotic environment); compared to others (mainly senior staff members)
who appreciated the slow but comprehensible flow of information in scenario 1 (idle
environment). Scenario 2 (live environment) was considered to be the best by all the
participants as it was a combination of a nice representation of the dynamic side of
the department while still being informative.

In the staffroom assessment, we noted that a main aspect of the Panorama system
was curiosity. We did not explicitly invite anybody for this assessment. All participants
came to the staffroom to do their routine activities or take a short break from work.
We observed that many of the viewers were curious to see their pictures on Panorama.
Interestingly, privacy did not seem to be an important issue. There were two reasons
for this: first, Panorama provided non-critical information about staff members and
mainly the information that was in fact published by the staff members themselves;
and second, staff members (like other academics) were interested in conveying their
status and identity. One of the viewers waited for some time to see himself on the big
screen. Others commented,
— “I would like to see myself on the screen.”
In such a small scale assessment, we found that Panorama certainly increased cu-
riosity and provided pleasant experiences between the participants, and to a certain
extent improved their knowledge about the social environment. We believe that the
social benefit offered by Panorama was a result of mainly the social and personal na-
ture of the content and partly due to the dynamic representation and its placement
in the staffroom. When installed in the staffroom, we observed that Panorama pro-
vided a reason for members to communicate about different ongoing activities in the
department. E.g. a conversation:

— “Whose trophy is this?”
— “I think its Jan’s.”

An interesting thing about this example was that the same announcement of this
person’s achievement of ‘winning in a city marathon’ was already published on our
staffroom door (shown in figure 4.2 in the previous chapter) but very few people knew
it. When presented on Panorama it became a point of talk among the viewers. In
this particular case, we observed that the viewers started talking about other aspects
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related to this instance.

5.3 Field Trial of Panorama

Learning from the early assessments of Panorama, I planned to carry out a more re-
alistic and a longer term field trial of our system. I again would like to emphasize
that it was not my aim to evaluate the technology, but observe and understand the ef-
fects of the technology on staff members’ behaviors, interactions and interpretations.
Boehner [23] argues that a technology is bound by the ineffable – the aspects that
cannot be fully known or understood through explanation or measurements but must
be experienced. As Bødker and Christiansen [22] argued, social awareness cannot be
measured precisely as it is a subtle and implicit aspect and does not meet the eye.
Hence, in this case, assessing the effects of Panorama on the staff members would be
to explore their experiences of being socially aware, being able to interpret (or even
speculate) other staff members’ social activities, and subsequent interaction that is
triggered by panorama.

In the following, I provide the details of the field trial including its setup and
methods used to collect data from the field.

5.3.1 The Setup

It was clear from our fieldwork (chapter 4) that the staffroom was an important place
that staff members visit during their everyday activities and routines. For the longer
term field trial, we chose to deploy Panorama in the Human Media Interaction (HMI)
research group, at the University of Twente. This is a different work environment from
the one which was studied in the previous chapter. We believed that by choosing a
different work environment to study the use of Panorama would make it easier to
justify our design of Panorama.

HMI had 48 employees, 8 of them working part-time. HMI had its own staffroom
which was colloquially referred to as Rappa within the group. This room was of-
ten visited for routine activities, such as collecting mail or using the photocopier. In
addition, staff members commonly met in the Rappa for social activities such as eat-
ing lunch and having informal chats with co-workers or celebrating staff members’
birthdays. We deployed a large screen display in the Rappa, running our Panorama
application for two weeks. For studying the use of Panorama, participation of staff
members was absolutely necessary. We invited members to submit the images, videos
and text messages that they wanted to show to their colleagues. We also created a
Facebook group where they could store images, videos and write status messages that
they want to display on the screen on Panorama. During the early discussions with the
staff members we found out that they showed a reluctance to having camera-based
sensors in Panorama’s installation. Hence, we decided not to include wireless camera
in the public areas of the research group. Only one camera was placed in the Rappa.
Figure 5.4 shows the setup of Panorama in the Rappa. The display was placed in one
of the corners of the Rappa to allow unobtrusive interactions.
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Figure 5.4: The Panorama system and its setup in the Rappa.

5.3.2 Methods

We attempted to collect data from multiple sources using different methods. We used
three main methods: 1) observations, 2) Repertory Grid Technique (RGT) and 3)
semi-structured interviews. Two researchers worked on this field trial, collected data
separately and then corroborated data at the end of the trial. In the following, we
provide details of our methods and participants.

5.3.2.1 Observations

Knowing the ‘peak hours’ of activity in the Rappa, observations were performed
around the lunch hours. The system ran in a corner of the room while staff members
from the HMI group could walk in and leave whenever they wanted, as they would
usually do. On the opposite side of the room, behind a filing cabinet and some large
sight-blocking panels a place was created to observe activities in the Rappa while
Panorama was running. An observer sat quietly at the back of the room with just
enough space to view the people in the room and the system, but obscured enough
not to disturb the activities in the room. A sound recorder was connected to the laptop
of the observer, to ensure that interesting details of the interaction between people
were not left out. Furthermore, notes were taken at the same time to note the number
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of members in the room and of the interesting interaction between Panorama and the
members in the room.

The HMI staff members were encouraged to send in photos and videos through
Facebook and email. This could be anything from past HMI events to more personal
contents, such as, holiday pictures and everything else they wanted to share with oth-
ers. The sequence of the series of photos was randomized and distributed over the
nine available sliding containers in Panorama. Observations were performed over a
total of eight days, spread out over two weeks. An estimated total of 30 members
visited the Rappa while Panorama was active, consisting of HMI employees and visi-
tors from outside the department. On average, 10 members were present at the same
time in the Rappa, each day at the ‘peak hour’ during the lunch breaks. Their reac-
tions to the Panorama system, interactions and conversations served as input for the
observations.

5.3.2.2 Drop box

During the observations, a cardboard box (seen in figure 5.4) was placed in front of
the Panorama system with a pile of paper and a pen on top of it. The idea here was
to allow staff members to leave comments about Panorama whenever they felt like
it. An open question was at the top of each comment form, to encourage the users to
express their feelings about the system.

5.3.2.3 Repertory Grid Technique and Interviews

The Repertory Grid Technique (RGT) is a technique for eliciting and evaluating peo-
ple’s subjective experiences of interacting with technology, through the individual way
they construe the meanings for a set of artefacts under investigation. RGT is based
on Kelly’s [136] ‘personal construct’ theory, a theory from the psychological research
field. Kelly explains that people make sense of the environment around them by form-
ing personal constructs that are bipolar in nature. This means that while assessing a
technology, a user can describe the technology in his own personal words, sparked
directly by his experience. These bipolar constructs can in turn be used to determine
how a single element of a technology relates to them on a certain scale. To apply RGT,
researchers normally select a set of related technologies with the technology in ques-
tion [66]. Test users are then confronted by these systems and are asked to construct
their experiences. After collecting users’ qualitative constructs, the users are asked to
rate the degree to which each element in the study relates to each bipolar construct
according to some scale (typically a binary or Likert-type scale). The main idea of
RGT is not to create a comparative analysis between the selected technologies, but to
explore users’ experiences with relation to individual technologies. Overall, the use
of RGT means that the qualitative constructs and elements of the technology together
can produce quantitative results. Together they represent the experience of users.

Our aim behind using RGT was to learn more about the staff members’ experiences
while interacting with the Panorama system. We invited 15 members of HMI who
were seen to be often present in the Rappa while the field trial of Panorama took
place. Table 5.1 provides the details of our participants. Out of the 15 participants, 9
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were male and 6 were female. The majority of the participants experienced Panorama
for more than three or four days during their lunch break.

Table 5.1: Details of participants.

To apply the RGT, the participants were presented with five different systems:
Panorama (coded as D1, for device number one), television (D2), Nintendo Wii (D3),
digital camera (D4) and mobile phone (D5). Appendix 2 shows the cards used during
the study. These devices were chosen for the fact that all of them are electronic
devices with a screen display, with an assumption that most people would be familiar
with. Each of the participants was shown six different combinations of three of these
systems and was asked to think of a construct for each of these groups. Only triads
that contain the Panorama system are used, because eliciting six constructs already
requires a lot of time and effort from the user [64] and asking more would not be
suited for a research of this size. After construct elicitation, the participants were
asked to rate all five systems on a seven-point scale.

After the RGT session, the same participants were asked a few open questions
in a semi-structured interview session. Appendix 2 shows some of these questions.
The interviews were audio recorded. They were asked about any new information or
knowledge they gained from using the system, how they thought Panorama supported
social awareness and so on.
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5.4 Results

For this section, the voice recorded data from the interviews and observations was
combined together to form a large pile of information that contains all the reactions
from the employees of the HMI department. The next task was to order, categorize
and analyze all these statements and conversations. The second part will describe the
results from the RGT sessions.

5.4.1 Observations and interviews

The qualities and interesting aspects of Panorama can be described in a few categories
that will be explained below with a great number of examples. A lot of quotes from
the observations and interviews are directly cited as examples of these categories.

5.4.1.1 How Panorama was perceived

Figure 5.5: Panorama in use during observations.

As a part of their daily routine, staff members would come to Rappa to, either,
collect their prints, check their post, have lunch on the sofa, use the microwave oven,
have informal meetings with colleagues or use stationery – that were stored in a
cupboard in the Rappa. The placement of Panorama in the Rappa meant that it was
going to be seen (or interacted with) only when staff members would enter Rappa.
In our two-week long field trial, we observed that Panorama in the form of a large
screen display was overall appreciated by all the staff members.

In the beginning, the novelty aspect of Panorama played an important role in staff
members visits to the systems and paying a focused attention. Panorama itself is not
a system that allows staff members to directly interact with it. Hence, after looking
at some of the pictures, videos and reading news items, staff members just continued
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their everyday activities. However, there were occasions where several of staff mem-
bers would stay in the Rappa for a longer period of time. One of the examples of
such an activity was during the lunch hours. Some of the staff members routinely had
lunch in the Rappa. The deployment of Panorama added a new dimension to their
lunch activities. In this case, Panorama was conceived as a ‘calm technology’ [264]. At
times, Panorama became the center of attention and a topic of discussion (at least its
contents) and, at times, it just ran in the background of staff members’ periphery and
attention. In the later case, staff members went on chatting and eating their lunch
without being bothered by Panorama. It was in fact an intentional design strategy that
we considered for conceptualizing the design of Panorama that the system should not
be intrusive in staff members’ everyday activities. Figure 5.5 shows a typical lunch
gathering in the Rappa. In this figure, one can see how some of the staff members
have rearranged their chairs and their sitting positions to be able to see the contents
running on Panorama. Here, the novelty and curiosity aspects of Panorama played an
important role in staff members’ interest and behaviors. Here is a comment from a
staff member who was present during the lunchtime and had sufficient exposure to
Panorama: “It stays on the background, because it’s only visually active. Today we had
some long discussions and that thing was just running on the background, so we didn’t
even discuss it. That would probably be related to the news value as well. You’re watching
it now and then, but not constantly. So if you put in some new pictures it might lead
the conversation a bit. But then it has to draw attention a bit. I did notice that pictures
draw more attention than the text, because that was always the same.”

5.4.1.2 Types of information sent

Figure 5.6: Example images sent by staff members to the Panorama system.

Although, we left it completely to our staff members to send any type of visual
information that they thought appropriate to Panorama, we did find some patterns
in their sent images and texts. The images sent to Panorama can be generally cat-
egorized into staff members’ conference and other official visits; the group’s outings
to different places; individual staff member’s personal life, interest and trips; some
funny pictures of the staff members and images from the old time (80s and 90s). The
number of submitted pictures ranged from about 30 on the first day to 300 at the end
of the field trial. Figure 5.6 shows a few examples, where 5.6a shows picture from
a conference where a demonstration was being carried out, 5.6b shows the group’s
outing to a nearby historical town, 5.6c is a wedding picture of a member, 5.6d shows
two members posing a funny shot and 5.6e shows an image from the late 80s. Apart
from these, some members sent pictures of their children and pets, funny magazine
clips (e.g. PhD comics) and their hobbies. In particular, images pertaining to a mem-
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ber’s hobby were frequently seen on Panorama. For example, images pertaining to
staff members playing musical instruments, ballroom dancing, sports activities were
often seen. A motivation behind such a pattern was to explore common interest in
their colleagues.

There were a very few examples of videos being sent to Panorama. These were
mainly from different social gatherings and staff members’ vacation time. The textual
messages were, surprisingly, about work related and official announcements. Staff
members sent messages about new developments in their research, new project pro-
posals and the like.

In the following, we will provide details of our results focusing on four impor-
tant characteristics of Panorama: 1) stimulating curiosity, 2) learning new things, 3)
initiating interactions and 4) cherishing old memories.

5.4.1.3 Stimulating curiosity

One of the interesting aspects that came out of our field trials was the way Panorama
initiated curiosity among staff members. Panorama promoted a level of curiosity that
went beyond its novelty aspect and was observed throughout the two weeks of our
field trial. We observed that often staff members got curious by the content they saw
on Panorama, and they started asking questions, which eventually led to discussions
The usual reactions of the staff members included sentences such as ‘where was this
picture taken?’ and ‘who is that person?’ In the following, we provide an excerpt of
a conversation that took place during a lunch session in the Rappa that will illustrate
the curiosity aspect of Panorama.

Staff member #: “Whose photos are these? Did you send photos?”

Staff member #: “No”

Staff member #: “There are some photos I don’t have, these I don’t have. It’s from
the spring school”

Staff member #: “Some from when we went to the Mexican restaurant, I think
Christian sent them”

Staff member #: “Look, this is from the spring school” (people pointing at the screen)

The above excerpt shows discussions about two separate events from the pictures
that were shown on the Panorama screen. One of them is about a group of people
who went to a Mexican restaurant and another one is about a spring school in which
some of the staff members (mainly PhD students) participated. Not all members
knew about such activities and these images provided a level of curiosity among staff
members to discuss these events while have lunch. The simple fact that images are
moving on the screen and keep getting interchanged with other pictures draws a lot
of attention from the users. But Panorama does not completely pull them from their
daily routines to forcibly look at the system. So it does draw the attention, but it
is not too distracting. Also, Panorama had a continuous representation, new images
passing through the screen would not be easily recognizable to the staff members
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and this was an aspect that initiated curiosity. At times, staff members sent pictures
that where unknown to some of the members. For some people this supports their
curiosity while watching Panorama, because “if you see only a few pictures you don’t
know, the urge to ask other people about it would be bigger than when you don’t know
anything about most of the content”. So it can be stated that there has to be a balance
between content that the user knows something about and content that is completely
new to him. If he knows everything, there is no reason to keep watching.

Here is another example of a one-to-one conversation during the lunch hours.

Staff member #: “Who is this girl?”

Staff member #: “She’s a colleague”

Staff member #: “Is she married?”

Staff member #: “Didn’t you know?”

Staff member #: “No”

Staff member #: “Like ten years ago? Not last week.”

This conversation is mainly initiated from some pictures a staff member sent to
Panorama. She worked in the department for a few years on a part time basis. Other
members did not know much about her. When she sent the pictures of her marriage to
the Panorama system, it initiated lot of curiosity among staff members. In particular,
the fact that she had been married for almost 10 years and no one knew about it was
very surprising for most of her colleagues. When these pictures were shown during
the first few days of our field trial, it received a lot questions from the other members
in the lunchroom. Also during the interview session, the example of this particular
staff member was mentioned again and again. One staff member commented: “Of
some pictures I do wonder where they are from, who took them and who are on them,
because I don’t know them. There’s a great difference between pictures of events that you
did attend to and those that you didn’t. For example, the pictures of Hannah’s wedding
were nice to see, because I didn’t know about it and she’s not here that often.”

In the interviews, staff members indicated that they also got curious and interested
by the content they saw on the Panorama screen. The most logical explanation for
this was that members had some point of recognition when they saw a picture that
involved a colleague or a familiar setting. Sometimes, staff members saw pictures of
themselves that they never knew existed. On other occasions, staff members could
recognize pictures they took themselves on the Panorama screen, even when they did
not intend to send to Panorama. This frequently happened because multiple copies
were spread across the department, at a particular time of an event. They also might
want to see the reactions of others on their content. Other examples were those where
the Panorama user was present at the concerning event, but might just not know that
any pictures were taken that day. In that case the user could ask others to exchange
these pictures. A common response in the interview was that a person’s attention
was drawn by things that were moving on the screen and “my own content. Not the
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things that I see myself, but the things I made myself. I know I’ve made them myself, so if
someone takes them from somewhere I recognize them easily.”

The level of curiosity was maintained by Panorama throughout the two weeks.
This was mainly due to the fact that staff members did send their pictures, videos
and text messages almost everyday. Staff members noticed changes in the content
of Panorama and this led to a motivation to check Panorama out everyday. Here is
a comment that we received during our observation session: “Now all the wedding
pictures of Hannah are out, that we saw yesterday all the time. Maybe they get changed
every day.” For staff members it was hard to predict the exact sequence of images
being presented on Panorama and hence they kept looking for new content. This
randomness of Panorama supported the curiosity in staff members throughout two
weeks: “Maybe because the content drops in randomly, you have to keep looking if
something new is happening.”

5.4.1.4 Learning new things

Staff members developed knowledge about new things regarding the department as
well as about their colleagues by looking at Panorama. Some of the staff members
used Panorama to inform about the ongoing and new activities the group is involved
in. A week before our field trial, the group had an official photo session to place
pictures on the group’s website. A technician who was the first to have these pictures
sent them on Panorama to allow others to see these pictures. This way he used
Panorama to announce the arrival of these new pictures. During a lunch session in
the Rappa, this initiated a lot of pleasant reactions and talks between staff members.
The following are some examples:

Staff member #: “Hey, wow, our group photos ”

Staff member #: “How come these are on Panorama?”

In another case, a senior member in the group posted two messages to Panorama,
announcing some collaborative activities with another institute.

—“HMI to collaborate with the University of Trento on a joint Master’s degree.”
—“HMI involved in a proposal for an Erasmus Mundus European Master’s degree.”

This kind of announcements initiated a lot of interest in other staff members and
led to conversations and discussions during lunch hours. In some cases, members
asked the senior researcher to elaborate on such news. The following are some reac-
tions:

Staff member #: “What’s with Trento on a joint master’s degree?”

Staff member #: “something HMI is working on?”

The project manager in the group also used Panorama to make an announcement
related to her work. She normally, kept track of staff members working hours on
different national and international projects. She sent a text message stating: “Please
fill the time sheet till week 22nd and may be some English biscuits will appear.”
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In addition to the work-related announcements, we also observed that staff mem-
bers gained knowledge about their colleagues while viewing Panorama. In nearly
every interview we did, the example of the female colleague, who worked part time,
was mentioned. In this case, several of the staff members in the group did not know
the fact that she was married. One of the members commented, “If you see different
sides of people, it helps a lot, normally you only work with them and now you see their
holiday pictures, wedding pictures and such. So you know more about their personal
things, such as their partners and hobbies.”

Panorama was of some interest to PhD students who were new to the HMI depart-
ment. Panorama provided especially for them as an extra opportunity to learn about
other people. The following except shows a conversation between two colleagues,
one of them recently started working in the group. In this case, a very strange picture
of a girl having a snake around her neck appeared on Panorama. This obviously, made
other members curios.

Staff member #: “Who’s the girl holding that snake?”

Staff member #: “No one knows, it’s a secret” (laughs)

Staff member #: “It’s your girlfriend, isn’t it?”

Staff member #: “Yes, so now it’s not so secret anymore”

A lot of content that was sent in by the HMI employees featured trips to cities
and other events, such as conferences or celebrations. Some examples of the specific
topics that people learned about were holidays and events that people of the HMI
group attended to: “It’s fun to see old pictures of trips and to see the differences of
people who were there and who are still at the department.” In a different example,
during a lunch hour, several pictures of different animals and wildlife appeared. This
was clearly very unusual from other pictures; hence it initiated discussions about
these pictures. The following is an excerpt from a conversation, which led to the
information that a staff member went to Kenya and had done safari there during his
holiday.

Staff member #: “What’s with the giraffe on there all the time?”

Staff member #: “Because someone went to Kenya”

Staff member #: “Ooh, so we want to show off”

5.4.1.5 Initiating interaction

The images staff members saw on Panorama triggered new conversation points, funny
comments and behaviors in staff members. At a certain time it also evoked certain ex-
pectations among the staff members. While looking at Panorama during lunch hours,
a conversation might be started out of curiosity, which often led to new knowledge for
staff members. This category is closely related to the previous two categories about
stimulating curiosity and learning new things.
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It was quite frequently observed that the presence of Panorama in the Rappa initi-
ated conversations. One of the main reasons for this, we believe, was because of the
lack of context provided in the pictures. As one of the staff members suggested, “You
do miss context a bit, if you don’t know where the pictures are from. During a lunch
time, by looking at Panorama, someone asked ‘why is there a picture of a giraffe’ and
then someone starts explaining about it.” This shows that certain aspects needed more
explanation and there was always somebody who could provide this missing context
to provide a complete story behind such an image. We also found that some of the
contents of the Panorama initiated conversation about common interests between a
group of staff members. In one case, a member suggested that he would send his
pictures of his ballroom dancing classes. Subsequently, a colleague responded by ac-
knowledging similar interests, which then lead to a longer conversation between these
two members. In another case, by looking at a picture from an academic conference,
staff members started discussing how the conference was and about a member’s re-
search interest. The following is an example where an image taken during a group
outing led to talks about football.

Staff member #: “That’s pictures of our trip to Deventer”

Staff member #: “Deventer got a beating by Ajax the other day”

Although interaction with the Panorama system itself is minimal, it did create
some playful situations during the observations. The lack of context from some of the
images also led to hilarious comments and poking of fun at each other. A web cam
was connected to the Panorama system that showed a live video stream (recorded in
the same room) on the screen. At first, people did not like the fact that a camera was
pointed at them. But already the first day people started moving around the camera
and eventually it pointed at a piece of paper with “Frans is gek” (Frans is crazy)
written on it, as a practical joke. Some technical issues caused the video stream to
pop up more than usual on Panorama. This joke kept getting repeated a few days
in a row with new comments everyday. In some cases, staff members made fun of
some images. The following is an excerpt of a conversation take took place during
lunch time in the Rappa. By looking at a funny behavior of a colleague, staff members
present in the Rappa started speculating about him.

Staff member #: “That’s one drugged picture, he doesn’t look fresh”

Staff member #: “No that’s normal style” (sarcastically suggested)

Staff member #: “Looking drunk with ice-tea” (laughs)

Staff member #: “but you don’t know that it is ice-tea”

Staff member #: “a big bowl of whiskey”

In other cases, images on Panorama evoked funny comments from staff members.
The following comment was given by a staff member, while looking at a picture of a
colleague wearing a strange costume:
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— “I didn’t know we had an astronaut in our group.”

Our observations also found that with the presence of Panorama in the depart-
ment, some staff members built ‘expectations’. Some of these expectations were mo-
tivated towards getting comments from other staff members and inviting members
to talk about it. At a certain moment during observations, people came in to look at
the specific pictures they sent to Panorama. One person invited a guest to show him
the pictures she sent in. People sat in direction of the screen, so they could watch
Panorama while they were eating. The following example shows a conversation ex-
cerpt, where a staff members expresses her expectation about talking about herself.

Staff member #: “Everyone is ignoring me a bit today”

Staff member #: “That’s the only thing that we can’t do because of this screen”
(laughs)

Staff member #: “Well, normally nobody looks at me”

Staff member #: “But I said ‘Hello’ to you the other day at the bar”

The excerpt shows how some staff members built expectations to be commented
upon when their images are shown in the Panorama.

5.4.1.6 Cherishing old memories

In the department, the permanent staff members had been working together for a long
time. On the other hand, PhD and Post-Doc researchers were temporary employees.
Over the years the department saw people coming and leaving, with a lot of reminis-
cence. Staff members sent several images pertaining to different events, celebrations
and social gatherings at conferences from the past. While coming across Panorama,
and especially during lunch sessions, staff members talked about past memories and
some funny moments with their previous and current colleagues. In the following we
provide some examples.

Staff member #: “That’s us in Deventer”

Staff member #: “I also want this picture. I saw it several times this week. But I
don’t have it.”

The above excerpt of a short conversation happened when some staff members
saw a picture taken during the group’s outing to a historical city called Deventer in
the Netherlands. The group spent a whole day together exploring the city. A staff
member commented, “It is fun to see old pictures of trips and see the differences of
people who were there and who are still at the department. Then you would like to see
more content. But a good thing is that there is always somebody explaining the picture if
they recognize it. Like the thing where Henry fell and broke his wrist while ice-skating.”

Staff member #: “Hey, who’s that to the left of me?”

Staff member #: “Andreea?”
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Figure 5.7: Some of the images pertaining to the group’s outing represented on Panorama.

Staff member #: “It’s on her goodbye party”

Staff member #: “That’s Andreea before she left; she arranged a dinner and some of
us went there”

Staff member #: “Aow, quite an old picture”

The above excerpt is another example of reminiscing of events of social gathering
when one of the staff members’ was leaving the group. These conversations did not
last long as the continuous representation of Panorama meant that there would be a
new image in a few seconds. Additionally, the secretariats had a huge collection of
pictures from the previous 20 years. During our field trials, they sent these images to
Panorama, which led to interesting discussions between staff members, especially the
new members. For example, figure 5.7b shows a picture of an outing in the early 90s.
Some of the new members were pleasantly surprised by seeing old pictures. Some
members had very funny reactions on looking at different pictures. Following are
some examples of these reactions:

— “Did Anton have black hair?”
— “Ohh yeh, this looks like Dirk.”

5.4.2 RGT

As described in the methodology, each of the 15 participants of the RGT sessions was
asked to elicit six constructs and rate all five systems (represented on cards) on a scale
from one to seven. This section will describe how to interpret and analyze the data
that is produced by this method. RGT results can be explained by representing the
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data from individual users or by combining all results from all the 15 users. Figure
5.8 show combined results of all the 15 participants.

Figure 5.8: Multi user repertory grid.

To get a better overview of the data, the WebGrid V software (www.repgrid.com)
was used to produce a graphical representation of the user data. WebGrid is a tool
that can be used for collecting and visualizing repertory grid data [64]. As shown in
figure 5.8, the result of an RGT session consists of a table containing the five devices
(D1 to D5) as columns and the user-generated constructs as rows. Each cell contains
the rating of a device, with respect to two bi-polar constructs or keywords. A low
rating (1 out of 7) means that the device is associated with the keyword on the left,
a high rating (7 out of 7) with the keyword on the right. For example, in figure 5.8,
the Nintendo Wii is rated 1 to represent a highly “active” device.

Figure 5.9: Multi user FOCUS grid

One of the graphs WebGrid V can produce is the FOCUS grid (see figure 5.9). The

www.repgrid.com
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table here contains the same data as figure 5.8, but all the rows and columns are
shuffled and reordered so that similar devices and constructs are grouped together.
Two devices are grouped if they have similar ratings for each of the constructs; two
constructs are related if they hold similar ratings for each of the devices. At the top
of the table, a dendogram (an acyclic graph) is shown in red, that indicates how
related the ratings of the elements are, the numbers along the graph show relation
in percentage terms. A dendogram for the relation between constructs is shown as
well in blue. With this grid, only relationships between elements or constructs based
on ratings can be revealed. Fallman and Waterworth [66] suggest that two constructs
or elements that are similar in rating could also hold a semantic similarity. This way,
relations concerning the meaning of elements can be uncovered, that might not be
noticed when one would only have the data as presented in figure 5.9.

We collected 90 user-generated constructs (6 each from 15 participants) from the
RGT, which were inputted into the WebGrid V software to produce a large structured
grid containing all data. Fallman [64] suggests the formation of clusters of constructs
where ratings of for this group are mathematically close to each other. The idea
behind this is that such coherence in rating could imply a similarity in their meanings
as well. A group of ratings can have a specific dimension of meaning in relation to
the chosen systems. The large FOCUS grid is used to find these groups of constructs.
Constructs belong to a cluster if their ratings are 90% similar, as can be read from
the dendogram. If this percentage is too high, no constructs would be regarded as
similar to another. Likewise, if the percentage is too low, the clusters would become
so large that the meaning of the cluster regarding the elements might disappear. A
cluster consists of at least four constructs. A second round of FOCUS analysis with a
threshold of 85% is performed to see which groups are formed around the existing
clusters. Some new clusters are created as well.

This method leads us to 7 groups, consisting of 4 to 23 constructs each. Each group
consisted of constructs where ratings grouped them together. From each group, one or
two labels were chosen by interpretations that are representative for each one. These
can be regarded as new constructs for these groups. One group that had no obvious
coherence in meaning was left out. The constructs in this group were: (Common
place – New); (User in full control – User has no control); (Usable – Not usable);
(Warm – Cold). Next, a rating for every group was formed by calculating the mean
of all ratings in a group. What is left of the large and unstructured 90 construct user
grid is a new grid containing the six most significant meanings that represent how
the user experiences these systems. These constructs and their calculated ratings are
shown in the grids in Figure 5.8 and 5.9. Each of these unique dimensions will be
introduced, analyzed, and discussed both in terms of their origins, their relations to
the chosen systems and specifically their relation to Panorama.

In the following, I will briefly analyze the results focusing on the 6 categories of user-
generated constructs.

5.4.2.1 “View” – “Create”

This construct originated from a group which described what the users saw as the pur-
pose of the five systems. It included constructs such as watch, consume, output and
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show versus create, produce, input and capture. The overall trend was that Panorama
and television were seen to be similar devices, used for viewing data and digital cam-
era was purely for creating things. Mobile phone and Nintendo Wii were somewhere
in between. Our intention as the developers of Panorama was to create a device to
stimulate the social interaction between co-workers of the HMI group. The idea was
to achieve this through user initiated interaction as well as system initiated inter-
action. The current version of Panorama used for this evaluation only allowed for
minimal interaction with the system itself, for example, the webcam that was con-
nected to Panorama during the first few days of the observation sessions. Hence, we
saw “viewing” as a characteristic of Panorama rather than “creating”.

5.4.2.2 “Observation” – “Communication”

The constructs of this group point at the aspect of communication. This was different
from the previous construct, because (View – Create) explains how much interaction
between the user and the system was possible. This construct tells us something
about the way a system can convey a message from one user to another or just from
the system to the user.

The mobile phone was the only system that was rated as truly meant for commu-
nication, which could logically be explained from its function. Panorama was rated
as the most observation related system, together with digital camera. The reason for
this was mostly the same as the previous construct: this prototype of Panorama was
used for observation rather than active communication through the system. Though
this construct alone would not tell us anything about communication between users.

5.4.2.3 “Together, Spontaneous” – “Alone, Functional”

This group was a mixture of a few different constructs. The majority pointed at the
social aspect of experiencing a system together with other people versus the individual
use. Other constructs included spontaneous, long time of use, social and fun, versus
planned, short time of use, individual and not funny. The overall impression was that
elements on the left hand side of the grid 5.8 were devices that were used in a group
for a long amount of time, meant for fun and socializing. On the other side were
functional devices that were used individually, where usage was short and planned.

Panorama could be placed in the former category together with Nintendo Wii.
Mobile phone and digital camera belong to the latter. Television was right in be-
tween. Thus, users experienced Panorama as a device that was supposed to be used
in a group, for example, in the Rappa during the observations. Furthermore, it was
described as a fun, social and spontaneous device, which corresponded to what was
intended by the developers of Panorama.

5.4.2.4 “Active” – “Passive”

With 23 constructs, this was the largest cluster that clearly described the contradic-
tion between active and passive systems. Every one of the fifteen participants came
up with this construct, or some variation to it. The most striking thing here was the
fact that nearly all users rated the systems equally on this construct. Panorama and
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television were on the passive side of the grid, but in general, users indicated that
Panorama was a little more active than television. From the interviews after the RGT
sessions, participants explained that experience with Panorama led to more interac-
tion between the staff members and therefore was a bit more active. The other three
systems were on the active side of the grid, because they required physical effort to
control them.

5.4.2.5 “Mobile, private” – “Stationary, public”

This construct explains how the HMI employees understood the use of devices and
their functions. Mobile phone and digital camera were regarded as the more task-
oriented, mobile and personal devices, whereas Panorama and television and were
on the opposite side and Nintendo Wii was somewhere in between.

It was logical that participants found Panorama to be concerned with stationary
and public, because this was the way it was presented to them during the observa-
tions. The interesting thing was that they saw it as public, in the sense of sharing
the personal things with others, contrary to a mobile phone, which was regarded as
private.

5.4.2.6 “Non-social” – “Social”

This was perhaps the most interesting cluster, where the participants implied about
the aspects of social awareness. This category represented the devices that were
considered for the purpose of socializing with others. Here, television was regarded
as the least social device, and Nintendo Wii and mobile phone as the most. This gave
us a point of reference view the Panorama system, which was rated a bit less social
than the Wii and mobile phone, but more than television and digital camera. This
was mainly because since Panorama triggered conversations and interactions that
were social in nature.

5.5 Discussion

Ubiquitous computing researchers have spent many years augmenting workplace or-
ganizations with technology in the quest to create smart workplaces [265, 225, 2].
However, as I mentioned in the introduction of this chapter, non-critical and non-
work aspects of workplaces could also lead to more pleasurable, sociable and play-
ful experiences. In this case study, I used a notion of awareness that focuses on
the non-critical aspects of work environments including playfulness, experiential and
other social aspects. I have described Panorama – a large screen display that play-
fully mediates cues to support social awareness in an academic work organization.
Panorama allowed staff members to send their interpersonal information in the form
of images, videos and text messages, which were randomly presented on the large
screen in a semi-artistic fashion. Staff members could use such a mechanism to sup-
port a broad range of activities from making announcements of personal or academic
achievements, through showing holiday or conference pictures to displaying funny
or expressive images to evoke certain experiences in each other. At the same time,
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Panorama can also capture images and videos from the public spaces of a depart-
ment and represent them in an abstract way by making sure it does not invade staff
members’ privacy.

Although the kind of interaction that was supported by Panorama was mainly one-
sided – mainly from the technology to staff members, Panorama attempted to provide
support for reflecting on staff members’ lives, both individually and as colleagues.
The design of Panorama was intentionally sensitive to make visible the social and
experiential aspects of staff members’ activities in the department as well as outside
the department. This brought the normal background of staff members’ social lives
to the foreground, and pushed task focused activities of everyday work to the back-
ground [170]. Instead of focusing on tasks, we created a system that functions as
a social entity in the workplace and as an alternative view of work life. Panorama
strives to create a curious and experiential environment by providing a semi-artistic
and engaging window into the social life of staff members. In that sense, it attempts
to create a sense of continuous presence of staff members and becomes a resource for
conversation and contemplation on the rhythms and routines of the workplace.

Our two-week long field trial of Panorama showed how it stimulated curiosity,
initiated conversations and activities during lunch hours in the staffroom. Staff mem-
bers also gained knowledge about their colleagues and ongoing departmental activ-
ities and were able to cherish old memories from previous group outings and so-
cial gatherings. Reactions of the staff members of the department about Panorama
were overall positive. People enjoyed seeing both current and former colleagues at
events organized by the department, and personal content such as holiday, hobby and
marriage pictures, as well. It proved to be a great source of new knowledge about
colleagues for both newcomers and people who were well-known to the department.
The placement of Panorama allowed staff members to carry out their routine activities
unobtrusively. During lunch hours, when a few staff members sat down in the Rappa
for lunch, Panorama became a source and a trigger for conversations. And at times, it
was not in staff members’ focus. I believe that this really added value to the quality of
Panorama. The serendipity of images and videos and the variety of topics that were
covered by them played an important role in supporting staff members’ conversations
during lunch hours. It also provided an interpretive flexibility during the interactions
with Panorama. Recently, the field of HCI has witnessed evaluation approaches that
use users’ interpretations as the basis (e.g. [218, 111, 261, 133]). During our field
trial of Panorama, we collected a large set of staff members’ interpretations about
their colleagues, their social status, their non-work activities, among other things.
Complementing the field trial, we used RGT to gain further insight into staff mem-
bers’ everyday experiences. The main quality of RGT was that it used user-generated
constructs to describe different aspects and characteristics of Panorama.

A kind of play that was initiated by Panorama is also worth a discussion. The way
Panorama represented information in a random and continuous fashion added to staff
members’ entertainment and enjoyment. Additionally, the contents of the Panorama
became a trigger for poking fun at each other. As we saw in one of the examples,
pictures of an unusual pose from a staff member (referred to as ‘drugged’) initiated
funny conversations between staff members. Similarly, staff members were also able
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to reminisce about their colleagues and past activities by viewing the contents of
Panorama. Playfulness and affectivity were important properties of Panorama that
supported social awareness among staff members.

5.6 Summary

Rogers [198] notes, “we should also be designing [technology] to be exciting, stimu-
lating and even provocative causing us to reflect upon and think about our interactions
with them.” My work has contributed to an emerging domain for awareness tech-
nology, designed for the deeply experiential parts of human life, and not just for a
particular task. Panorama is a large screen display that was situated in a publicly
accessible area of the department – staffroom. It attempts to mediate cues of social
awareness through visual information. It is meant to enhance social awareness in a
playful way by displaying non-critical and non-work related information related to co-
workers. Panorama provides a window into the unexamined background of sociality
of workplaces, and novel perspectives on workplace rhythms and tasks. The field tri-
als of Panorama showed how it generated curiosity in staff members, helped members
learn new things about their department and colleagues, initiated new conversations,
and allowed members to cherish old memories.
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Part III

Design Case 2: Awareness in
Design Studios





6
Fieldwork in Design Studios1

6.1 Introduction

In part II of this thesis, I showed how technology for supporting non-work and plea-
surable social awareness can be designed. In this part, I will describe the design of an
awareness system for product design studios. In particular, I will focus on designing
an awareness system that can support creativity in designers’ workplace activities. In
this chapter, I will describe fieldwork in the design studio culture and provide impor-
tant implications for designing an awareness system. In the next chapter (chapter
7), I will describe the design on an awareness system and its field trials in a product
design studio.

This design case differs from the previous one in three ways. 1) Approach-wise,
in design case 1, I focused specifically on studying awareness practices of staff mem-
bers in their department and took into account the forms, activities, agents, place and
contents of social awareness. In this design case, I do not focus on studying aware-
ness practices of product designers. I take a broader approach by studying designers’
collaborative and coordinative practices in their natural settings. I believe that an

1This chapter is based on the following published papers.

1. Vyas, D., Heylen, D., and Nijholt, A. (2008) Physicality and Cooperative Design. In Proceedings of 5th
Joint Workshop on Machine Learning and Multimodal Interaction. (MLMI’ 08), Lecture Notes in Computer
Science, Springer-Verlag. 325-337. ISBN: 978-3-540-85852-2.

2. Vyas, D. (2009) Artful Surfaces in Design Practices. In CHI ’09 Extended Abstracts on Human Factors in
Computing Systems. (CHI ’09), ACM, New York, NY, 2691-2694. ISBN: 978-1-60558-247-4.

3. Vyas, D., Heylen, D., Nijholt, A. and van der Veer, G. (2009) Experiential Role of Artefacts in Cooperative
Design. In Proceedings of the fourth international conference on Communities and technologies (C&T ’09).
ACM, New York, NY, USA, 105-114. ISBN: 978-1-60558-713-4.

4. Vyas, D., Heylen, D., Nijholt, A. and van der Veer, G. (2009) Collaborative Practices that Support Creativity in
Design. In: ECSCW 2009: 11th European Conference on Computer Supported Cooperative Work, (ECSCW
’09) I. Wagner, H. Tellioglu, E. Balka, C. Simone and L. Ciolfi (Eds.), Vienna, Austria, September 7-11, 2009,
Springer, London, 151-170. ISBN: 978-1-84882-853-7.

5. Vyas, D., van der Veer, G., Heylen, D. and Nijholt, A. (2009) Space as a Resource in Creative Design Prac-
tices.In Proceedings of the 12th IFIP TC 13 International Conference on Human-Computer Interaction: Part
II (INTERACT ’09), Gross, T. et al. (Eds.). Springer-Verlag, Berlin, Heidelberg, 169-172. ISBN: 978-3-642-
03657-6.
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understanding of a larger set of collaborative and coordinative practices can provide
some useful information about how creativity in design studios is supported, which in
turn can be used to inform the design of an awareness system. 2) From an experience-
focused perspective, in the previous design case, I focused on playful and pleasurable
social interactions as an experiential aspect. In this design case, I will focus on cre-
ativity as an experiential aspect. This design case is certainly not about supporting
task-based aspects of design studios, rather, the focus here is on understanding and
designing to support creative communications between co-designers. 3) In the previ-
ous design case, I used ‘situatedness’ as a lens to study people’s interactions. Here, I
will use ‘physicality’ [51, 248]as an analytical lens to study and understand creative
aspects in the design studio culture. By this I will focus on the material and physical
aspects of design studios that play a role in supporting creativity in the design stu-
dio culture. Based on the results I will elicit important implications for designing an
awareness system that can support and enhance designers’ creativity.

My motivation to do this kind of research is multifaceted. First, although research
in HCI and CSCW has increasingly started focusing on the design of interactive and
collaborative technologies, ‘design as a profession’ is largely untouched as a subject of
empirical study, with a few exceptions such as [124, 207, 194] and a CSCW journal
special issue edited by Eckert and Boujut [57]. Secondly, as a part of the creative
industry, design cannot be easily formalized or rationalized to a specific set of activ-
ities, tasks or other kind of stereotypes. For example, traditional ways of communi-
cating and collaborating may not be so important for the design profession (as we
will see later). Additionally, as Lawson [152] puts it, designers use ‘synthesis’ when it
comes to problem-solving, whereas traditional scientists use ‘analysis’. Designers’ way
of thinking focuses on quickly developing a set of satisfactory solutions, rather than,
producing prolonged analysis of a problem [45]. Hence, there is a need to understand
how designers differ from other knowledge workers in terms of their working prac-
tices. Thirdly, I believe that in order to better support designers’ work and to develop
new technologies (e.g. awareness systems), we need to understand how collabora-
tive practices of designers enable creativity in their everyday work. Mark Weiser’s
[263] vision on ubiquitous computing projects a world where computation would be
embedded into our everyday objects – not just physically but also socially and proce-
durally. I believe that to be able to support this vision in the design studio culture, we
need to study the everyday practices of designers, the tools and artefacts they use and
their social interactions. An empirical investigation is required that specifically looks
into the ubiquitous, collaborative and material nature of design practices.

In this chapter, I provide details of a longitudinal ethnographic fieldwork in aca-
demic and professional design studios. Parts of this fieldwork, focusing on different
issues, have been published elsewhere [244, 249, 250, 258, 248, 251]. The aim of
this fieldwork was to explore and collect a set of important implications for designing
a ubiquitous computing system that can support ‘awareness’ amongst co-designers.
The fieldwork included both academic design studios and professional design stu-
dios, involving participants from master’s level to experienced designers. I studied
two academic industrial design departments and a set of design companies over a
period of eight months. Using examples from the fieldwork, I develop the results
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around three broad themes by which design professionals support creativity: 1) use
of artefacts, 2) use of space, and 3) designerly practices. The theme, use of arte-
facts, represents a set of practices which involve the use of physical design artefacts
(such as sketches, storyboards, mock-ups) in order to support creative communica-
tion amongst a group of designers. The theme, use of space, refers to a collection of
ways designers utilize their physical space within design studios to support creativ-
ity. The theme, designerly practice, refers to a collection of practices, which are very
specific to the design studio culture, that help to support designers’ communication
and collaboration. These broader themes encompass functionalist and instrumental
aspects related to design activities as well as inspirational, aesthetic and experiential
dimensions that are important to aid creativity in the design profession. These themes
are not mutually exclusive; on the contrary, their combinations are frequently used
and they are frequently complemented by the other generic ways of communicating,
such as, talking, looking, overhearing and so on.

6.1.1 The design studio culture

The concept of studio-based work has been central to practices as well as education
within design disciplines such as architecture and industrial design for over a century
[65, 16]. A typical design studio (figure 6.1) has a high visual and material character
– in a sense that it is full of material objects and design artefacts; studio walls and
other less permanent vertical surfaces are full of post-it notes, sketches, posters and
magazine clips for sharing ideas and inspiration; physical models and prototypes lying
on the desks, amongst other things. Many of the objects in a design studio may have
seemingly little to do with the projects at hand, but in fact serve to challenge and
inspire new ideas, to create cross-contextual reminders that lead to breakthrough
thinking and conceptualization [15].

The role of collaboration between co-designers is critical to a design studio’s cre-
ativity. As Engestrom [63] explains, the source of creativity is not inside a person’s
head, but it emerges in the interaction between a person’s thoughts and his socio-
cultural context. In design studios, communication and coordination between co-
designers rely as much on different visual and physical aspects as they do on verbal
aspects. Additionally, designers do not work in a stereotypical or mechanical fashion
when designing interactive products. Designers tend to be innovative, creative and of-
ten playful in order to collaborate and successfully meet the demands of building new
products and services. Keeping this in mind, the design community has been work-
ing on developing tools (e.g. Electronic Cocktail Napkin [93]) that do not demand
great effort, commitment or precision and allow quicker production of their design
ideas. Instead of using optimization in their work, designers use methods by which
they can produce a set of results, all of which might be satisfying a given problem or
a problematic situation. As a result, designers frequently use and produce a relatively
high number of representations such as, design sketches, drawing, storyboards, and
collages, amongst other things. Moreover, methods frequently used by designers such
as role playing [25], body storming and design choreography [143] are not limited
to problem solving but also include understanding interactional, aesthetic and expe-
riential qualities in designing interactive products. A much more detailed account of
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designer’s work practices is provided in Nigel Cross’s [45] seminal text – Designerly
ways of knowing.

Figure 6.1: A typical studio workspace.

The physical surroundings of a design studio and the persistence with which dif-
ferent material artefacts are arranged and represented are important to the design
activity and serve as organizational memory [3] and distributed cognition [120] for
design teams. This ecological richness of design studios stimulates creativity in a man-
ner that is useful and relevant to the ongoing design tasks. The studio space is im-
portant for supporting and inviting design critiques [240] and the strongly ingrained
designerly practice of showing work and eliciting feedback early and often [45]. Such
practice encourages discourse and reflection during the design process [209]. More-
over, in design studios much of the design work is collaborative and group-oriented
and the physical nature of design studios can easily afford group-orientation and col-
laborations. Overall, I believe that the physical setting of the design studio is typically
meant to emphasize and stimulate communication, collaboration, and sharing. The
spatial aspects of design studios promote a style of learning that is based on continu-
ous dialog, conversation and critiquing on each other’s work.

6.2 Related Work – Studying Design Practices

Our everyday communications and coordination acts go beyond linguistic signals and
involve the use of material artefacts, locations and physical spaces [41]. In fact, CSCW
studies have increasingly shown the importance of material artefacts in coordinating
distributed and co-located work [120, 207, 216]. Several authors (e.g., [138, 140]
discuss how individuals intelligently make use of physical space and its affordances,
in order to establish communication within a group. In the following, I provide a
short review from the literature of design studies focusing on the importance of 1)
design studio space, 2) material design artefacts and 3) bodily conducts.
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1) European projects such as DESARTE [31, 32, 147] and ATELIER [124, 14, 207,
58] have primarily focused on understanding and designing computational tools for
design and architecture studios. The DESARTE project aimed at studying the spatial
dimension of design studio settings and on its influence on the practice of the design
community, as well as on the way people interact within and across project teams
and with external visitors and customers. Their ethnographic studies explored that
the sense of ‘place’ is not directly related to the perception of its spatial dimension,
but rather to its capacity of bringing forth its main features from the practice point of
view [47]. Results of their ethnographic studies have provided useful insights into the
‘customizability’ of physical workspaces. These studies focusing on architectural de-
sign studios refer to the ‘communicational’ role of space in design studios. The results
of their ethnographic studies were used to design Wunderkammer and Manufaktur
– a set of 3D environments to provide digitally-enhanced design settings [30]. The
ATELIER project had an aim to design ubiquitous computing tools in architectural de-
sign studios to enhance learning and design practices, in general. The ethnographic
studies of Jacucci and Wagner [124], within the ATELIER project, focused on integrat-
ing ubiquitous computing technologies to support students’ embodied interaction and
to contextualize these technologies to architectural design situations. Their ethno-
graphic research illustrated the importance of material richness and diversity of ma-
terial artefacts. They also registered the distributed character of architecture learning
and the use of space as a resource for collaborative interactions.

Allen [4] studied the effects of physical layout on the probability of interaction
in research laboratories and product development firms. His results showed that the
relationship between the probability of two people interacting and the physical dis-
tance between them was strongly negative (r = 0.84). In some cases, research has
also illustrated that ill-considered construction of design studio space could lead to
a negative impact on designers’ creativity [153]. As John Seiler points out, “build-
ings influence behavior by structuring relationships among members of the organization.
They encourage some communication patterns and discourage others. They assign posi-
tions of importance to units of the organization. They have effects on behavior, planned
or not.” [211]. Agility and flexibility in design studios are also found to be important
in some of the studies. The book by Horgen, Joroff, Porter and Schon [112] refers
to the flexibility in design studios as ‘workplace making’. The authors suggest that
workplace making is a continuing effort of improving and changing basic assump-
tions about work practices and physical workspace to suit the current needs of design
projects. They call for design studios that are much more flexible and adaptive to
designers’ needs. Agility is another aspect that is seen as designers’ ability to quickly
respond and effectively make rapid changes in an uncertain situation. In the design
studio context the readiness-to-change physical settings is seen to be imperative. Ex-
ploring the success of a well-known design company called IDEO, Kelley and Littman
[135] suggest that despite the fact that all IDEO offices have a similar feeling and
layout, “one can easy tell it’s an IDEO office, each office creates and enacts a distinctive
environment. The team dynamics change with projects, and thus, there is a continu-
ing rearrangement of teams, project spaces and neighborhoods.” To the authors the
flexibility of these spaces is enough to support IDEO creative practices. Kuhn [146]
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suggests that physical space of architectural studios should be arranged in a way so
that designers can 1) deal with open-ended problems, 2) carry out rapid design it-
erations, 3) use heterogeneous media, 4) support formal and informal critiques, and
5) making creative use of constraints. Schon’s [209] seminal work conceptualizes
designing as a kind of experimentation that consists in reflective conversation with
the materials of a design situation. He suggests that this reflective practice involves a
continuous process of seeing-moving-seeing [210]. Schon’s work does not explicitly
make a case for the importance of physical space of studios but a certain organization
and arrangement of design studio spaces can greatly support reflective practices.

2) The study of Sachs [199] suggests that in traditional practices of architectural
and design students the emphasis in the studio is placed on progress in the creation
of the design artefacts and the required representations of it. Hence, progress is ex-
pected to be visible as a sequence of design artefacts such as drawings, sketches,
storyboards and models – each expanding upon the information in its predecessors.
Design artefacts often used and produced during design practices such as paper draw-
ings, physical or graphical models can serve as representations of cooperative work.
Once design artefacts are attached to the space, the materiality, stigmergy, public
availability and knowledge landmarks of these artefacts help in supporting commu-
nication and coordination amongst design teams. Schmidt and Wagner [207], in the
context of architectural design studios, developed the notion of coordinative artefacts
by illustrating how coordinative nature and resourceful materiality of artefacts such
as architectural maps, 3D models and CAD plans make design artefacts amenable to
coordination. Work of Perry and Sanderson [183] in two different engineering design
companies showed that the design process was tightly bound up with the creation
and modification of a variety of design artefacts. In particular, the authors show that
the ‘public’ representation of these artefacts played an important role in supporting
intra-group communications. Interestingly, Robertson [195] has specifically focused
on the role of ‘public availability’ of artefacts from Merleau-Ponty’s phenomenologi-
cal viewpoint and attempted to establish relationship between awareness, perception
and public availability of artefacts. The materiality of design artefacts can greatly sup-
port collaborative creativity in design studios [129]. The communicative, engaging,
perceptual capabilities of material artefacts make them richer not just from an in-
formational viewpoint but also experientially and aesthetically. Material artefacts let
designers experience through seeing, touching, smelling and using other motor skills.
The analysis of Jacucci and Wagner [129] shows that materiality supports intuitive
and simultaneous manipulation, mobilizing our tacit knowledge and enabling partic-
ipation. Focusing on the work practices of graphics designers, O’Neill and colleagues’
[177] ethnographic results revealed that designers build up practical, tangible, visual
understandings of color and suggested that such an understanding of color schemes
are not supported by the current technologies. They claimed that current technologies
required designers to deal with color in an abstract manner. They provided several
important directions for developing color management work flows for graphics de-
signers.

3) Amongst the empirical work on understanding design practices, Tang’s [231]
classic study focuses specifically on collaborative drawing, using observational video-
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tapes of three to four people collaborating at a table. Tang identifies several features
of collaborative work activity that should be taken into account when designing col-
laborative technologies. These are: 1) the importance of gestures, 2) drawing space as
a resource for collaboration, 3) the importance of the process of collaborative drawing
itself (instead of the final result), 4) recognizing the mix of simultaneous activities,
and 5) the spatial orientation of collaborative workers. Focusing on distributed de-
sign projects in industrial settings, Robertson [194] develops a taxonomy of embod-
ied actions of designers. She suggests that the public availability of different artefacts
and embodied actions of distributed participants in a cooperative process could sup-
port communicative functions. She also argues that flexible and mobile access to
the publicly visible information could improve coordination. Hornecker [113] uses
an experimental setup where a group of co-located participants uses an assembly of
three-dimensional objects in order to carry out paper prototyping as a design activity.
Generating implications from a set of video recorded paper-prototyping sessions, her
goal is to develop a graspable interface using table-top display technologies in order
to support co-located design work. She focuses on the role of embodied actions such
as use of gestures, parallel activities of participants and alignment of gestures with
design artefacts and talks.

6.3 Study Methods

To be able to explore the the collaborative practices that support creativity in design
studios, I aimed to get a naturalistic view on how design is practiced in design stu-
dios, using EM orientation. Here, as mentioned in the introduction of this chapter,
I did not attempt to study awareness per se, but get a larger account on designers’
collaborative and coordinative practices, from a physicality point of view. I studied
industrial design departments at two technical universities and a set of design com-
panies in the Netherlands. My access to the design studios in companies had some
time-bound limitations, whereas the access in academic design studios was open and
prolonged. This has been reflected in the methods, observations and the data that
were collected. See table 6.1.

In my investigation, I studied designers and design researchers as well as students
who were involved in master’s programs. The ethnographic fieldwork lasted approx-
imately eight months, with nearly 250 hours spent in the field. I used three methods
for studying designers’ everyday practices: naturalistic observations, contextual in-
terviews and video recorded collaborative design sessions of designers and design
students. In the naturalistic observations, I studied the collaborative aspects of the
design studios. My goal here was to understand the natural circumstances of design-
ers’ collaboration, the tools and methods they use, and how the creative process of
design is achieved. In this case, I spent several hours observing designers’ work and
their collaborative design sessions, by taking notes and pictures. In the contextual
interviews, I asked 10 master’s students of industrial design and 5 designers / de-
sign researchers to participate in the study. I asked questions on individual ways of
designing and on how designers understood creative ways of working. I asked how
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Table 6.1: Information about setting, participants and methods.
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they brainstormed, what methods they used to come up with a design concept, how
they conveyed ideas to each other, their preferred tools for designing, the perceived
advantages of using such tools, and so on. I took opportunities to record design ses-
sions of groups of student designers. In some cases, I was the participant observer
collaborating with design students and recording their design proceedings. I was also
allowed to record live design sessions in a design company.

All interview and observation notes were reviewed and video recordings were
analyzed to explore important patterns. I categorized all interview notes and ob-
servations and used open coding [223] to draw out the similarities and differences
between designers’ creative practices. That is, for each unique observation I coded it
with a descriptive stylized label. I then compared subsequent observations with the
coded ones, where I marked recurring similar observations with the best matching
code. Observations that did not fit were given a new code. I then used the coding and
categorizations along with affinity diagramming [110] to reveal key themes within
the data.

6.4 Results – Practices that Support Creativity

Using physicality as a lens, I explored different practices that I have categorized in the
following three generic themes: 1) Use of artefacts, 2) Use of space and 3) Designerly
practices.

6.4.1 Use of Artefacts

Material design artefacts such as sketches, drawings, storyboards, collages, card-
board, clay or foam-models, physical prototypes and their different manifestations
during a design process play an important role in supporting communication and co-
ordination of ongoing work between co-workers. In general, use of artefacts can be
seen as externalization of thoughts, ideas and concepts on a range of physical media.
Designers’ externalizing practices vary over time (at different stages of design), in
modality (from paper sketches to physical models), in purpose (exploratory or defini-
tive), and are subject to individual preferences. In a single design project, design
practitioners produce and use a plethora of design artefacts to support their work.
Within the context of industrial design, a design artefact can be seen as a ‘mediator’
as well as a ‘product’ of cooperative design. When I talk about artefacts, in the rest
of this chapter, I mainly refer to physical artefacts with three-dimensional shape and
material qualities. Schmidt and Wagner [207] argued that in CSCW research the term
‘artefact’ is used also in mentalist and cognitivist sense, which may be confusing when
understanding the actual material practices. Hence, when I talk about artefacts, these
are material artefacts.

6.4.1.1 Artefacts in the design cycle

Design practitioners use and produce a plethora of material design artefacts to sup-
port their work. In the case of product designers, these design artefacts can vary in
representation and modality and range from paper sketches, drawings, storyboards,
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foam and cardboard models and so on. An analysis of design artefacts produced dur-
ing a collaborative product design project can lead to useful information for under-
standing the coordinative practices of designers. As such, the use and manipulation of
these artefacts is not a given, neither do these artefacts exist objectively in designers’
everyday practices, but they are constructed in and through the process of design.
Additionally, artefacts can be seen in two different ways: artefact as a tool to support
work and, artefact as a representation of work. Artefacts such as a drawing board,
ruler, pencil and others are used as tools to support designers’ work. Whereas arte-
facts such as a design sketch, clay or 3D model can be considered as representations
of the design process.

A design cycle cannot be strictly defined but it is a process, often iterative, that
habitually starts from defining a problem or brainstorming and ends at a point where
a final working prototype is produced. The observations of different collaborative
design projects showed that during design cycles design artefacts play a pivotal role in
supporting communication and coordination between co-designers. In the following,
I will 1) use a design project that I observed as an example to describe the way design
artefacts help in supporting coordination, and 2) describe how, in a design cycle,
the role of these design artefacts go beyond supporting productive and task-based
activities and encompass the ‘experiential’ aspects of design.

1) I will provide details of a collaborative design project carried out by four mas-
ter’s students working towards developing a health-care technology for the elderly
population. The project was a 4-month assignment, as a part of students’ academic
degree, where they had to design a working prototype of a technology that helps
elderly people with their medication intakes. I followed the students’ collaborative
design sessions and also took into account their individual activities. At the end of the
project, I collected a large number of design artefacts produced during this project.
In the following I provide my analysis depicting the importance of design artefacts.

Figure 6.2 shows a few examples of design artefacts pertaining to the collaborative
design project. As can be seen here, the design artefacts varied in their modality, scale
and materiality. Figure 6.2a shows four different versions of the software interface
which needs to be manipulated by a remote control, figure 6.2b shows a technical
drawing of the remote control, figure 6.2c shows physical models of the system and
figure 6.2d shows a software prototype being tested in the field. The following is an
excerpt from the final group interview. It shows the primacy of design artefacts in
supporting decision making and coordination.

During an interview session, one of the participants of this project gave the fol-
lowing account: “We started off with brainstorming and then made some sketches about
different ideas. We had a list of requirements and we then tried to match these with dif-
ferent design sketches we had. So, we laid out the sketches on a table to be able to discuss
and select one that fits the requirements and is doable. We also made digital sketches
with AutoCAD and Visio. However, for discussions we preferred the physical sketches to
provide critique on each other’s work. We made several different foam models of the
remote control. We took them to the elderly people to get their informal feedback during
the design process.”

These design artefacts also served as representations of different cooperative ac-
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Figure 6.2: Final interview with the design group, where participants gave an account on their de-
sign process. Examples of different kinds of design representations: (a) brainstorming
ideas using different versions of the interface on a paper sketch, (b) technical design
of the remote control, (c) physical models of the system and d) software being tested
during a field trial of the prototype.

tivities. For example, some of the sketches (figure 6.2a) described the brainstorming
process that was used by the group. Additionally, these representations, in the form
of a design sketch or a detailed design, carry a great number of conventions, nota-
tions and layers that can be very useful when designers collaborate with each other
and allow them to extract the information they need. Designers can also extract the
details of notation, format, and syntax underlying their form and use, such as the
specific techniques involved in working with maps, charts or matrices. The important
issue here is that the materiality of different design representations can afford and
trigger different collaborative actions in the design team. In Bruno Latour’s [149]
terms, these representations have the characteristics of immutability and mobility. In
other words, these artefacts can work as a persistent form of information as well as
a carrier for information that can be moved in or out of the work space in order to
support efficient collaboration between different co-workers. The immutability and
mobility of artefacts, designed or used during a design process, allow co-workers to
collaborate and coordinate work amongst themselves.

Another use of design representation is to establish communication amongst peers.
The sketches and models that designers develop serve as a communication tool in the
design team. Also, because a part of what I studied was an academic environment,
it was very important for the design students to showcase their thoughts and ideas
and make them visual, not only for themselves but also for other people to show what
they were doing. Some of these students did work with external clients and for them
it was very important to be able to communicate their design ideas. One of the stu-
dents commented, “an advantage of sketching is that if I am in a meeting with a client
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and I can quickly show my ideas to them then, so it is very powerful in communication.”
Besides just using words, physical models help designers to quickly show their clients
the prototypes and models and issues that are very specific to actions and interaction.
And the more examples of these external representations they have, the more useful
it would be for communication with the clients. One of the virtues of these tangible
artefacts (within a space that itself has material qualities) is their engaging capacity.
They ask us to experience through seeing, touching, smelling, maybe also gesturing,
heaving and moving. Involving all the senses is to do with richness of ‘informational
cues’.

The multi-modality supported by these design artefacts provided an understand-
ing of the design practice that might not be conveyed through sequential text or
speech. Considering different stages of any design process, designers routinely pro-
duce different models of the product they are trying to build. This could range from
a conceptual stage in a sketch, to a cardboard model, to a full prototype. Figure 6.2
can also be seen as examples that provides different levels of multi-modality of the
design artefacts. As can be seen in the figure, the multi-modality of these artefacts
involves two-dimensional handmade drawings (6.2a), three-dimensional physical ob-
ject (6.2c) and a software-based representation (6.2d). It is important to note that
these variations influence the properties of a representation and suggest or enable
different usages, interaction styles and variations in meaning, even when they repre-
sent the same object, idea or concept. Each of these models can be seen as having
a specific ‘mode’ of expression, when put together these model form a multi-modal
representation of the design concept. The materiality of these artefacts connote a
variety of qualities that are connected to the designers’ senses (vision, sound, smell
or touch) and vary with parameters such as weight, thickness, transparency, and so
on. It is this multi-modality that turns the materiality of an artefact into a source of
multiple channels of interactions that could lead to rich experiences.

During the course of a design process, artefacts go through many changes. The
temporality of different material artefacts could help in establishing an understanding
of the process that is used in the cooperative design work. Because of the iterative
nature of a design process, temporality becomes especially relevant since there will
be a need to understand, explain and mediate the design activities involved in it. The
materiality of these representational artefacts could provide a great deal of informa-
tion about the way they are created, used and manipulated, conveying the process
that is applied in designing. Importantly, the temporality serves not only as indica-
tive of different stages of a design process, it also serves for accountability (planning,
managing, budgeting, and so on) of the design work. A thorough insight into differ-
ent artefacts produced during a design process could lead to some indication about
change of plan, change of methods or any other deviations during the cooperative
work. Especially in the collaborative design processes, these artefacts provide cues
and signals for the co-workers to appreciate the intention of colleagues and the chal-
lenges and problems that are faced by the others. The temporality is indicative of the
design-in-progress which is of a great importance in cooperative work.

2) My observations in design studios showed that the role of design artefacts goes
beyond communicating and coordinating task-based and productive information and
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encompasses experiential aspects of design. During the fieldwork with designers,
researchers and design students, I found that it was important to understand the
experiential nature of artefacts at three levels of a typical design cycle(figure 6.3):
exploration, communication and use [250]. Exploration level refers to an early stage
of design where designers or design researchers use different methods to understand
the problem and the situation that they are designing for. Communication level refers
to the phase where designers collaboratively develop ideas and concepts using dif-
ferent methods and techniques. Use level refers to the phase where designers try to
evaluate and test their ideas and concepts amongst themselves and with prospective
users. There are blurred boundaries between these design levels and it is only in or-
der to associate different artefacts with these design phases that I apply this kind of
classification.

As can be seen in the figure, there is a list of material artefacts associated with
these three phases of design. There are mainly two types of artefacts, those that
are already in the environment and those that are created by designers. I take both
into account in my analysis. I believe that an understanding of the experiential role
of material artefacts could lead to a detailed analysis of designers’ practices. In the
following, I will discuss the three levels.

Figure 6.3: Three levels of a typical design cycle where material artefacts play an experiential
role.

Exploration From the fieldwork, I observed that design practitioners take into
account workplace artefacts, socio-cultural artefacts (within domestic settings) and
the life cycle of these artefacts. These artefacts are already in the environment and the
way they are organized, arranged and maintained informs designers about how these
are experienced by people. In some cases, user-generated artefacts produced during
different design exploration methods such as participatory design or a cultural probes
study [82] also inform designers about people’s experiences. These artefacts represent
and embody users’ expressions, performance and reasoning of their everyday life. In
the exploration phase, to a certain extent, design practitioners try to develop a sense
of empathy with users through these artefacts. These artefacts bring about dialogical
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effects confirming the physical, emotional and conceptual realities. These artefacts
may not be seen as isolated objects indicating aspects of users’ experiences but these
are evidences of the happenings that are related to social and cultural circumstances.

Communication In this phase I observed how material artefacts, that are created
by designers as design representations, such as sketches, storyboards, mood-boards,
physical models and so on, help in communicating the experiential information within
design teams. These artefacts help in building an experiential common-ground in
teams. Importantly, material artefacts such as physical models allow the designers’
direct and bodily engagement and hence broaden communicative resources by evok-
ing sensory experiences. The multi-modality and ability to support and convey infor-
mation through all senses, makes the use of an artefact experientially rich [129]. In
the case of joint design activities, co-workers do not just interact with these artefacts
when they are designing, they actually get the feeling and experience of each other’s
activities through these artefacts. This really helps in the process of collaborative de-
sign in which the designers are always in search of new, creative and inspirational
ideas. The communication channels that are established by these multi-modal arte-
facts go beyond facilitating and satisfying basic task-oriented activities.

To an extent, as I observed, the whole design practice progresses through the use
and manipulation of these representations and through iterative refinements of both
the conceptual and physical designs of products being designed.

Use This is the phase where designers try to develop a better understanding of
what it is really like to use the products and services that they have collaboratively
designed. They come up with several versions and low and high-tech prototypes
of their envisioned system and try to use and test their system themselves or they
invite prospective users to use the system in their natural environment. For designers,
the goal is to convey a specific type of experience through the use of the artefacts
they have designed. In my fieldwork I observed that designers needed to have quick
feedback on their designs. There are two ways of achieving this. First, designers
interact with each other and try to use and observe the initial experiential effects of
their products. This obviously happens in an informal way. In the next step, designers
go to their potential users, and ask them to use the system. Trying to maintain the
integrity of experience is priority here. However, the experience of the product in the
current situation also adds to the overall quality of use. A final system evolves during
an iterative process where designers experiment first with low-fidelity artefacts and
later with functional prototypes to collect feedback on the user-experience.

6.4.1.2 Exploration

Before arriving at a concrete design idea, designers go through innovative and iter-
ative cycles of exploration. Designers explore new ideas and concepts at different
stages of their design cycle using different material artefacts such as sketches, mock-
ups, models, working prototypes and so on. These types of external representations
help designers to establish a creative sensibility. For example, sometimes sketching is
used for visualizing designers’ thinking as it stimulates creativity not only within their
head but also with their hands. As one designer commented, “in order to make de-
sign decisions you need to do explorations and for that you need to make different levels
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of prototypes”. These explorations may not necessarily be about the products them-
selves but about the interaction and expression that designers want to communicate
through the products. These explorations can be of simple interactions, for example,
sliding, rotating, tilting, and stretching mechanisms that could be incorporated into a
product. The very basis of the exploration process is experiential in nature. Designers
do not use explorative processes only to solve a problem or to carry out a design task,
but to try out ideas, satisfy their imagination, envision and experience creativity.

In my fieldwork, I observed that the process of exploring and playing with mate-
rial artefacts was continuously present and seen throughout the design of products. It
covered a broad category of design activities: from very early during the brainstorm-
ing session, through developing interaction mechanisms, and designing concepts to
evaluating the final prototype. I observed that designers’ decisions to choose different
design representations and materials for their design explorations were heavily based
on these design stages. As one designer suggested: “I start with sketches and doodles,
my room is filled with these doodles, and eventually I try making detailed sketches, and
then foam models and wood models. So, the process is like starting from 2-D and then
make it 3-D and give more details over and over.” I observed that designer’s selection of
representations utilizing different material artefacts was based on their own interests
and choices and the adequacy and appropriateness of their design representations.
One designer suggested that, “the way I go about developing a new concept is starting
very broadly and narrow it down to a specific idea.”

I provide two examples of explorative practices from two collaborative design projects.
The first project uses sketching as a tool to explore new ideas, whereas the second
project makes use of material objects to explore an open-ended idea.

1) The first example was a part of a design project that aimed at developing an in-
teractive ‘emotional diary’. My particular emphasis in this example is on the use of
paper sketching and how the use of such a routine approach helped designers to sup-
port experiential qualities in their thinking and in designing of systems. Figure 6.4
shows a few examples of design and concept sketches that the designers showed me
during an interview session. In the following I provide a brief excerpt from an inter-
view with the group members of this project, where one of the team members starts
with describing the concept of the emotional diary.

Member 1: “This diary is meant to be the closest friend of its owner. So, only by holding
it against the chest (sketch in 6.4a) a designer would be able to open it. The diary
will feel the heart bits and warmth of the body and only then it lets you open it and
you can read its contents. So, it is a very private encounter.”

Member 2: “We wanted to achieve an interaction shown in this sketch (points to 6.4a).
So made several different versions of sketches to visualize how this could work. We
came up with different interaction styles. (Referring to the sketches in figure 6.4b)
We thought of touch screen to provide a digital insight with dynamic contents.
Another concept was like the diary grows with the person. So, when you write
negative things in it, it starts looking dirty and when you write happier things it
starts looking shiny.”
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Figure 6.4: A set of sketches of an interactive diary concept developed by a designer for exploring
emotional interactions.

Member 3: “We also explored different forms for the diary with these kinds of sketches.
For example, here (referring to figure 6.4c) we thought of a page scrolling mech-
anism in the diary. The pages can only be scrolled in one way, so others cannot see
the older contents. In this sketch, we also tried to figure out the technology that
might be used to make such a scrolling mechanism possible.”

The design team developed a large number of sketches during the course of their
project. The members of the team preferred sketching as a way of exploring new
ideas. One of the members commented: “Sketching could be a very quick and inex-
pensive way of exploring forms and interaction mechanisms that you want to use in
your product.” From the above excerpt, one can see that the sketching process al-
lowed designers to make their creative and innovative ideas visible in a quick-and-
dirty way. The diary’s form factors, interaction mechanisms, and use of technology
were explored by creating inexpensive design sketches. Figure 6.4d shows one of
the prototypes that was developed by this group, where a diary is equipped with an
Arduino micro-controller. The use of design sketches for easing communication diffi-
culties and sharing creative ideas is well known [9]. The example here shows that in
addition to communication and sharing, design sketches also play an important role
in cooperative explorations of design ideas.

2) Use of sketching for developing design ideas has some limitations as it might
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not allow designers to experience and feel the three-dimensional qualities of their
design ideas. As from the field observations, there were several designers who chose
other techniques to explore new ideas, particularly utilizing material artefacts such
as cardboard models and wood models. Creating design models in different forms
and textures allows designers to get a feel of their products. A physical model allows
designers to extend their mental conceptualization of their product to a sensory one.
A designer commented during the contextual interview session: “Seeing something on
a paper is definitely not the same as having something on your hands. With a physical
thing, I can touch it and I can imagine how to interact with such as thing far more easily
compared to just looking at a paper sketch.” Another designer, by showing a wood
model in his hands, comments: “I am not that good in drawing, so I prefer making
3D quick-and-dirty models. This kind of model can provide the feeling of vibrations
and elasticity effects through the sound, movements and other behaviors. With this you
can communicate so much to others and also test your concept at the same time. And
through that cycle of talking to others and playing with this object you get new ideas or
even strengthen your original idea.”

I observed that there are things that designers cannot easily envision through
drawing or sketching. They have to practically apply their ideas in different forms of
physical prototypes. From a contextual interview with a student designer, I provide an
example of such a design project – where the goal of the design team was to develop
a communication system that uses ‘sensory cues’. To achieve this goal the groups of
designers adapted a highly creative design process which involved exploring different
sensory phenomena. The aim of this process was to create an aesthetically pleas-
ing, unobtrusive way to communicate information utilizing different sorts of sensory
mechanisms. I will provide a set of examples of material artefacts that were used to
support collaborative exploration process. More importantly, I found that these ex-
plorations did not serve any direct purpose of solving a design problem but helped
designers’ imagination, creativity and allowed them to be able to experience certain
phenomena that are not possible via other means of explorations.

Figure 6.5 shows four such explorative setups that this group developed to be able
to visualize and select an appropriate communicative effect. Figure 6.5a is an exam-
ple of exploring the effect of smoke and different light colors in different shapes of
glass. The idea here is to explore which combination would be suitable for a given
situation. This designer explains that “there are certain things that you cannot envision
in a normal situation, things like ‘smoke’. So in order to understand the behavior and
interaction with smoke and utilizing it into design you have to build some things and
play with it.” By joining the exploration of smoke with different kinds of lights, the
designer explains, “even by playing with a light I can get several ideas about new ways of
interacting with lights, like blinking, fading, making patterns, so expressing new behav-
iors through the use of lights and different colors of lights. This opens up my visualization
skills and provides new spaces for design. In this case if I just sketch this smoke with light,
I wouldn’t get that feeling. Here you can play with your hands, move the smoke around,
this is a very different kind of design expression and gives me a different feeling.” Figure
6.5b shows a model to explore the pendulum effect of three small ball-like objects.
The goal here was to communicate ‘urgency’. As the designer commented, “you can
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Figure 6.5: Playing and exploring with smoke and lights to develop new ideas. (Photo courtesy of
Rob Tieben).

change the frequency or use sounds or add other types of behavior to it. An important
thing is to see what we understand of it. You can’t take this to users as this does not have
any functionality. But within us designers this gives a lot of information and helps to
explore new possibilities.” Figure 6.5c shows a model where designers aimed at under-
standing the behavior of water streams from different sources. The model uses some
plastic glasses with holes in them and different lights are beamed from outside to see
how the water behaves in the bucket. Figure 6.5d shows a very mundane experiment
of matchsticks’ smoke mainly to see if such smoking patterns would be appropriate
for the designers’ needs.

These explorative setups do not tell us much about what the product would look
like or how it would behave. Some of the explorative models may not seem useful
to others but for designers making such models can be a valuable resource for their
design process. Overall, I believe that designers’ explorative practices using differ-
ent design artefacts can help in establishing ‘experiential’ common ground between
designers which helps their creativity, imagination and innovation processes.

6.4.1.3 Material Richness

The material qualities of design artefacts play an important role in supporting commu-
nication and coordination between designers. Design artefacts have a wide range of
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physical properties such as, spatial (size, shape, proportion, location in space), mate-
rial (weight, rigidity, plasticity), energy (temperature, moisture), texture (roughness
or smoothness, details) as well as other dynamic properties. Designers continuously
make use of the richness of material qualities of different design artefacts before ar-
riving at the final version of their product. The material richness carries substantial
experiential effects and is not only observable in the final product but also within
different design representations that designers create during their practice. Using an
example I will illustrate how designers utilize the richness of the materials they use
in their design exploration.

Figure 6.6: A set of physical models seen at the desk in a design studio.

In the previous section, we saw several examples of explorative models. These
examples also illustrate how designers try to understand and exploit the material
richness before arriving at the final product. In their day to day work, designers con-
tinuously make use of the richness of different materials, depending on their needs
and preferences. Figure 6.6 shows a range of physical models developed from clay,
foam, wood and plastic. The aim here was to make an ‘interactive toy’ for kids and
exploring different shapes using different materials could provide useful information
for the designers. These artefacts help in building an experiential common-ground in
teams. Material artefacts such as physical models allow the designers’ direct and bod-
ily engagement and hence broaden communicative resources by evoking sensory ex-
periences. The multi-modality and ability to support and convey information through
all senses, makes the use of an artefact experientially rich [129]. In the case of joint
design activities, co-workers do not just interact with these artefacts when they are de-
signing, they actually get the feeling and experience of each other’s activities through
these artefacts. This really helps in the process of collaborative design in which the
designers are always in search of new, creative and inspirational ideas. The com-
munication channels that are established by these multi-modal artefacts go beyond
facilitating and satisfying basic task-oriented activities. On the preferences of differ-
ent material for designing products, a designer suggested, “I have been a fan of MDF
wood. It is solid but at the same time you can mold it in different shapes and sizes and
it feels heavy and beefy. When some products are made from solid materials, they are
perceived as real products, like a heavy remote control of a television. When a prototype
is light it may not be perceived a serious one.”

Figure 6.7 shows an example of a designed product of a master’s student called
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Figure 6.7: Afterlife object: An experiential system that preserves the uniqueness of the body of
the loved one. (Photo courtesy of Jan van der Asdonk)

‘Afterlife object’. Afterlife object is a lighting system that preserves the uniqueness of a
person by representing his/her unique DNA patterns through dynamically generated
crystals on its top surface. According to the design student, this device is a new way
of preserving the unique body of a loved one for reminiscing purposes. Connecting a
person’s unique DNA patterns with the growth patterns of a specific type of crystals
represents that something of the person is still with his/her family members. The
quality and details of the product carry a lot of emotional and personal significance.
The shape of the product is based on the Shinto religion. It is like a holy object
that should not be held in hands, hence is developed in a square shape (and not
round) preserving its ‘reservedness’ and ‘importance’. Its external body uses the rare
African Bubinga wood. When somebody stands close to it, the device lights up and
the crystal at the top surface develops a specific pattern. The object shows an afterlife
of a person. The variety of materials used in this object – crystal, wood, glass, light,
and so on shows the material richness that is exploited by a designer to evoke specific
experiences in people.

The afterlife objects is the final version of the designer’s work. This example
shows how the designer has carefully taken into account the materiality and selected
specific materials to fulfill his design objectives. As I mentioned earlier, the richness
of materiality is also exploited at different stages of design. I observed that material
richness is utilized for exploring and playing in the design space, for externalizing
design ideas and for establishing communication with different stake-holders of the
design project.

6.4.2 Use of space

“Space is a resource that must be managed, much like time, memory, and energy. When
we use space well we can often bring the time and memory demands of our tasks down
to workable levels. We can increase the reliability of execution, and the number of jobs
we can handle at once.”
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– David Kirsh [140]

Space and spatial arrangements play an important role in our everyday social in-
teractions. The way we use and manage our surrounding space is not coincidental, on
the contrary, it reflects the way we think, plan and act. Within collaborative contexts,
its ability to support social activities makes space an important component of human
cognition in the post-cognition era. To some extent space can be seen as a technol-
ogy that we use to support our actions. The use of space has become so implicit in
our everyday lives that we do not realize how it helps in our thinking, planning and
other behavior. The use of space theme refers to how design practitioners utilize their
physical surroundings within design studios in order to support collaboration and
creativity in their work. In the academic as well as professional design studios that
we studied, it was observed that design teams used their office walls, whiteboards,
clipboards, wooden panels and so on as carriers of their design-related information.
The types of information that are attached to these spatial objects have instrumen-
tal and productivity related functions and can be seen in the form of design ideas,
sketches, to-do lists, project-related information, work-in-progress data and other or-
ganizational details. At the same time, they also carry inspirational, provocative and
other non-instrumental details such as posters and innovative design sketches. We
saw that the way information was represented in the space provided indications about
collaborative and methodic practices of designers [244]. This way of making work
visible reminded the designers of ideas to be pursued or further developed, of tasks to
accomplish, of standards, and so on. It is also an important vehicle for peripheral par-
ticipation in a project, allowing visitors to enter its context. Conversations are opened
up; designers are forced to explain to continuously changing interactors. They can
create and communicate their identity without closing it too much. Figure 6.8 gives

Figure 6.8: An example of creative ecology in a design studio.

a glimpse of a section of a design studio where a design team has used clipboards,
large sheets of cardboards and movable tables to develop a creative environment. In
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addition, there is information about project plan, post-it notes, design sketches on
the clipboard, as well as the prototype on the table. An environment such as this
establishes a ‘creative ecology’ within a design studio both at personal and social level.
In the following, I will discuss how arrangements such as these help in establishing
creativity.

In this section, I will provide a set of examples from the fieldwork where space
and spatial resources were used to support coordinative design practices. I will first
provide the notion of artful surfaces – referring to the creativity and resourcefulness
of designers to create a workspace that is full of design-related materials. Using
examples I will describe how these artful surfaces come about helping in designers’
everyday work. Next, I will discuss how spaces are created to support collaborative
projects.

6.4.2.1 Artful Surfaces

Design studio surfaces such as designers’ desks, office walls, notice boards, clipboards
and drawing boards are full of informative, inspirational and creative artefacts such
as, sketches, drawings, posters, storyboards and post-it notes. Studying the use of
these surfaces, I introduced the idea of artful surfaces [244] – surfaces that designers
create by externalizing their work-related activities, to be able to effectively support
their everyday way of working. By artful surfaces I mean how artfully designers in-
tegrate these surfaces into their everyday work and how the organization of these
surfaces comes about helping designers in accomplishing their creative and innova-
tive design practices. Studio surfaces are not just the carriers of information but
importantly they are sites of methodic design practices, in other words, they indicate,
to an extent, how design is being carried out. For us, the conceptualization of stu-
dio surfaces is not limited to different physical locations or physical objects and their
placement, but more a phenomenological notion of ‘place’ that interweaves material,
social and situated views of studio surfaces. Hence, when I talk about design surface,
I do not talk about the mere physical space but an appropriated design workplace that
has design artefacts such as sketches, posters, drawings and storyboards attached to
its surfaces.

In the two industrial design departments that I studied, I observed that many sur-
faces were specifically created and shared amongst a group of co-located designers
and design students. The main purpose of using these kinds of surfaces was to share
resources and information amongst relevant groups of people. Here, the surface it-
self was shared but not necessarily the informational and inspirational artefacts on
it. However, there were some examples of jointly owned artefacts on these shared
surfaces.

Normally, these shared surfaces were created and used over a long period of time.
They were mainly in the vertical form and very rarely in the horizontal form. Most
shared surfaces were large notice boards, clip-boards, and physical walls within de-
sign studios. They carried both informational and inspirational design artefacts. Typ-
ical candidates were informative artefacts such as design sketches, scenarios, use-
cases, design principles and guidelines. And inspirational artefacts such as posters,
magazine cuttings and related material were also used. Importantly, artefacts like
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Figure 6.9: A shared wall, full of sketches, design ideas and other informational artefacts with an
added layer of post-it notes and other annotations.

sketches have an inherent nature of sharability. I also observed that these artefacts
were also indicative of different phases in the design process: past ideas, the current
state, future planning, and so on. During the interviews, one designer commented,
“depending on the phase of the project, I arrange my surroundings. It’s important for me
to have these artefacts around so that I can register where I am at in the project”. Hence,
these design artefacts are also the markers for reminding. Another design student
commented, “the space allows me to organize my work and get reminded what I am
doing daily. Also for the purpose of communicating with my peers I can very easily show
what I am doing.”

Additionally, as shown by Baskinger [9], two-dimensional design sketches are use-
ful not only to develop a design idea, they are used for envisioning, recording, and
narrating ideas, sharing and reflecting both at an individual level as well as at social
levels. These design artefacts can be pointed to, talked about or annotated on. Design
artefacts can function as mediators between different individuals or groups in design.
As an example of shared surfaces, figure 6.9 shows a part of an office wall cluttered
with different artefacts that was shared between 3 -4 design students in a co-located
setting. Since these surfaces were used by several people for different purposes, these
surfaces had some form of loose organization. It is well documented in several design
studies (e.g. [183]) that design artefacts such as sketches because of their material
properties play an important role in supporting communication between different de-
signers. Figure 6.9 shows different labeling and patterning schemes in order to allow
clear understanding of the information. It also shows colored post-it notes indicating
categories of the artefacts and annotations and comments made by co-inhabitants. In
this case, the shared surface is used in a multi-layered way and their portability helps
in (re)arranging these artefacts. The intention of creating and using shared surfaces
is not necessarily to support coordination of ongoing work but to make each other
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aware of certain ongoing activities.
The surfaces also include resources from designers’ past projects. When faced

with a design problem, designers apply knowledge that has been acquired in previous
situations to draw references to existing solutions as inputs for their idea genera-
tion [169]. Similar patterns were also seen in my findings where designers utilized
product samples, catalogs, photographs, slides and so on from their past work and or-
ganized them into mood-boards, collages and folders. In many cases, I observed that
designers and design students were working on several projects at the same time. An-
other reason for organizing the personal space in such a way was that unless certain
design artefacts are visibly placed on these surfaces, they tend to get ‘lost’ in the mud-
dle of tasks and parameters that are normally considered simultaneously. For some
of these designers, even a slight or unintended change can lead to problems in their
design practices and in some cases once a design artefact is lost from the ‘sights’ of
designers, it would eventually mean that the design artefact may never be retrieved
again in a near future. In these cases, such an organization of personal surfaces would
lead to quick response from designers in a timely pressured situation.

I now explore the communicative role of these personal surfaces. The purpose of
these personal surfaces was to have a quick look at different artefacts on these surfaces
and to provide ease to bystanders while communicating on specific design issues. The
communicative role of personal surfaces, in fact, leads to utilizing the vertical surfaces
such as walls, notice-boards and drawing-boards, compared to horizontal surfaces
such as a desk. I observed that certain design artefacts were placed in a way so that
others can ‘fly through’, take in ‘at a glance’, and ‘recognize immediately’ what is
going on. These selected reminders of the context of a project which is one of many
are different in kind from the detailed view needed for completing particular design
tasks. During the interview session, a designer commented, “within a project I need a
strong foundation to start with. So, when I am communicating my ideas I need to have
several different aspects about my design. Because when the foundation is strong it helps
in convincing people. These visual objects around me show my foundational work and
work as strong building blocks.”

Figure 6.10: Shared Surfaces: at students’ workspace (a) and at a designers’ workspace (b).

Figure 6.10 shows two examples of shared space that we captured during the
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ethnographic fieldwork. The example on the left (6.10a) shows a shared surface
artfully created by a group of designers working at a co-located space. Making this a
‘tea-corner’, a group of design students had developed multi-layered shared surfaces
using wooden panels. The purpose of these surfaces was mainly educational as it
included visual design guidelines and best practice schemes. This way of creation
and use of surfaces showed how design students wanted to influence and learn from
each other. As Downing [55] suggested, humans learn to value certain things from
their communal networks. His notion of transcending memory becomes very relevant
and important here. For students, when they share their design artefacts such as
sketches and posters in a visual public space, it not only helps students to understand
the essence and meaningfulness of these artefacts but also helps them imagining the
future concepts and design ideas by referring to those original design artefacts. In
figure 6.10, the example on the right (6.10b) shows a shared surface in a studio of
senior designers. On a large common wall, designers kept information about their
individual project work, some design posters, their calendars and work schedules and
some design prototypes of interactive photo frames can also be seen on the wall.
Interestingly, one can see commonly used tools such as printer, cupboards and post
boxed aligned with these design artefacts on the shared surface. This in fact increases
designers’ interaction with the shared surface.

I observed that the physical and public nature of shared surfaces encouraged de-
signers and design students to easily discuss and manipulate the contents incorpo-
rated in these shared surfaces. It was seen that these kinds of arrangements were
configured and re-configured in a series of different situations to which the designers
can react. The examples in figure 6.9 and 6.10 showed a mix of different types of
design artefacts placed for different purpose. By mixing narrative elements with de-
scriptions of design ideas a sensibility for the actual context at hand can be supported.

Figure 6.11 represents an example of another artful surface. A professional de-
signer organized his workplace by sticking different images, sketches and posters on
two of the walls in his office. In the following I provide an excerpt of the contextual
interview he gave us:

Designer: “I like this room, because I can work in a silent environment. I can also turn
on music. Sometimes, it is very stimulating to have music in the background. On
the other hand, this space allows me to organize my work and get reminded what
I am doing on the daily bases.”

Interviewer: “What are these images on the wall?”

Designer: “I have actually two walls. This is more a dynamic wall (figure 6.11a), here
you can see a design project that I am currently working on, involving digital photo
frames. So, here are some objects related to that project. On this wall things go off
and on from time to time.”

Interviewer: “What about the other wall?”

Designer: “This is more like the traces of my design carrier. So, you see all kinds of
projects that I have worked on. Here you see (by pointing fingers) a project where
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Figure 6.11: Walls inside a designer’s office, representing inspirational and project specific arte-
facts.

I developed a set of persona, in the middle you see my graphic design work that I
have done for others. And in the bottom you see other projects that have worked
on.”

Interviewer: “What about this big poster?”

Designer: “This is something very special to my heart. It has a spiritual significance in
my life and gives me a good feeling when I start my day. And then here are some
pictures of people who inspire me.”

One of the walls in this designer’s office was more or less static (figure 6.11b) and
the other was dynamic (figure 6.11a) in a sense that its contents were changed over
time. The static wall had artefacts ranging from inspirational sources to information
about successful projects representing a portfolio-type appearance summarizing the
designer’s interests and achievements. This was an example of creating and displaying
‘social identity’. On the other hand, the dynamic wall had information about current
projects and the arrangement of these items was a bit messy. In addition, he also kept
documents about his plans within projects on his office desk. Overall, the portability
and flexibility of these material artefacts help designers to personalize their work
environment.

6.4.2.2 Project-specific Spaces

These types of surfaces are created by a team of designers when they work on a
collaborative project. These surfaces are normally away from designers’ personal
workspaces. The organization, placement and interaction with these surfaces depend
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Figure 6.12: Project-specific surfaces.

on the kind of project that designers are working on. The surfaces are developed
using movable whiteboards, wooden walls, tables, or a more fixed placeholders such
as walls. These surfaces hold artefacts that are relevant to a specific project. Infor-
mational artefacts related to project definition, project schedule, to-do list, division of
work, design concepts and sketches and so on are normally seen on these surfaces.
As the project progresses the contents of these artful surfaces emerge or change, but
also diverge. Figure 6.12 shows two examples of project-specific surfaces. Figure
6.12a shows a workspace made of soft wooden sheets (created for temporary pur-
poses) that carries information about a particular project that deals with designing an
Instant Messaging (IM) system. On these surfaces one can find information related
to project description and goal, a detailed project schedule, initial sketches, related
literature information and possible design concepts. Interestingly, the physical space
is intentionally used to create a rich ecology of where a group of designers can com-
pletely focus on the project. Figure 6.12b shows another example of project-specific
surface, where office walls are used to contain information related to a specific de-
sign project designing for bus stop passengers. On the wall one can see images of
different types of bus stops, sketches about design ideas, some scenarios and a project
schedule.

An important aspect of project-specific surfaces is their support for planning and
organizing ongoing design projects. As can be seen both the examples in figure 6.12,
as projects progresses designers add and change new information to the surface and
the new schema of the surface provides an overview of the work-in-progress infor-
mation. Project-specific surfaces are explicitly intended to capture or summarize the
point that a project or part of a project has reached. And such an environment helps
during the time when negotiation needs to take place or agreement needs to be ob-
tained from within the design team or from outside parties. The design artefacts on
these surfaces can be referred to as “boundary objects” as these artefacts serve as a
common ground for supporting group related activities [221]. Latour [148] has ar-
gued that visualizations simultaneously support constructing the artefact and staging
its performance and understanding by others. In this case, project-specific surfaces
serve as a visualization of different activities from assemblies of artefacts which tell a
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‘story’, such as the story of the design concept or of a particular choice of material and
product. On the other hand they enrich the imagination space both of the design team
itself and of the audiences to which the project will be presented. Although not all the
material created in the design process will be published, it is hard to distinguish at
this point between different uses and audiences. All of the representational material
will be used by the team itself - creating a representation always means taking a step
forward in the common understanding of the design.

Another important use of project-specific surfaces can be seen in figure 6.12b
about maintaining a connection between the rich context of a given problem domain.
As I mentioned earlier, designers use contextual and in-situ methods such as ethno-
graphic studies and participatory design to “step into the users’ shoes”, get an insight
of users’ world. And often, it becomes difficult to communicate this experiential and
contextual information to co-workers by verbal means. By keeping visual informa-
tion about study contexts helps designers to ease this communication difficulties and
even help remind them about their work. So, in this example the images of different
bus stops and different design sketches related to them can provide contextual sen-
sibilities and allow designers to focus on these contextual cues. Secondly, this also
helps in visualizing and coming up with new concepts about their design solutions.
The physical space allows people a kind of flexibility by which designers can make
connections and associations of design sketches, images and other visual representa-
tions. Association of objects helps designers to grasp ‘abstract’ concepts. Mitchell’s
[168] observation that although an image (or idea) may be ‘abstract’, “language, nar-
rative, and discourse can never - should never - be excluded from it” (p. 226). In this
sense, association objects are used for bringing the narrative element in a concept
to the fore. And obviously, language, and metaphors are also used for emphasizing
specific design qualities.

In addition, I also observed that design teams used other forms of horizontal as
well as vertical surfaces to support their collaborative design activity within an ongo-
ing project. Figure 6.13 shows two examples of movable whiteboard, where, in figure
6.13a, a group of design students working on developing ‘an interactive toy for kids’
have kept different concept sketches, time-schedules and scribbles about desired func-
tionalities. This kind of artful surfaces can be taken along to different meeting places,
where designers, using pens, can add or change its details. Similarly, figure 6.13b is a
whiteboard with written information about project schedule, deliverables, plans and
current status of the project. We can see indications of changes by co-members of the
team. This kind of arrangement allows team members to constructively criticize as
well as build on each other’s work throughout the duration of a project.

As we can see from all these examples, the function of project-specific surfaces
is largely productivity-focused. Time-management, scheduling, work progress and
division of workload were the most important functions of these artful surfaces. A
normal time line of this kind of artful surface is the duration of the project (2 to
6 months) in the case of students I observed. During the project, these surfaces
allow a team to organize, manage and reflect on their work in an effortless, visual
manner. The informational artefacts that are attached to these surfaces are used both
in synchronous and asynchronous manner. During a group meeting, for example,
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Figure 6.13: Movable whiteboards full of design artefacts.

designers can easily refer to or demonstrate particular design phenomena by showing
or pointing to specific artefacts. On the other hand, it allows individual members of a
team to leave traces of their actions when not all members are present. In both cases,
this type of artful surfaces serves as mediators of social coordination.

6.4.3 Designerly Practices

By designerly practices, I mean a certain kind of practices that are specific to the
design studio culture. These practices cannot be seen from a functionalist or task-
based perspective, as they do not serve any immediate purpose of solving a design-
related problem. Designers apply these practices to enrich their design and stimulate
creativity in their work. In the fieldwork I observed several of these practices that
supported coordination and awareness within groups of design teams.

6.4.3.1 Use of Body

During ongoing design projects, designers accomplish activities and tasks not only
through their internal cognitive processes but by utilizing cooperative ‘embodied’ ac-
tions [194]. Designers creatively make use of their bodies while, for example, talking,
explaining a design sketch to others or in referring to spatial arrangements within a
design studio. While the use of gestures and other bodily representations for dis-
cussing design ideas is common in design studios, there is an increasing use of design
methods such as role playing, body storming or design choreography in design groups
[119]. Using these methods, designers explore and experience design possibilities for
themselves, intentionally make these ideas public and allow other designers to reflect
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Figure 6.14: Exploring design possibilities through performances. (Photo: courtesy of Rob
Tieben)

on these ideas. Here the design cooperation is achieved by the mutual perception of
these actions as the basis for the ongoing creation of shared meanings in a particular
design task. The use of bodies can be seen in different design stages to support differ-
ent needs. In the following I will explain how the use of bodies helps in creativity.

It has been suggested that bodily movements are suitable as a design technique,
as our bodies convey emotions as well as geometry and interactions [119]. Role play
methods allow designers to imagine and empathize a given design challenge. A phys-
ical activity is a primary source here to explore new possibilities. In the fieldwork I
found that many of these bodily actions were aimed at better understanding of the
design task context and at exploring new possibilities. Figure 6.14 shows two exam-
ples of exploring design possibilities. Here, the participants, using different bodily
patterns, are exploring the possible behaviors of the product to be designed. The
vividness of these experiences and the bodily understanding of a given design situa-
tion help designers to make better design decisions [29].

Our verbal languages may not be enough when communicating issues related to
complex technologies. While designing new technologies or products, designers have
to think about out-of-the-box ideas that may be difficult to articulate using verbal
means. One of the main objectives of applying role play methods is to communi-
cate early design ideas and concepts in an engaging and participative way that could
establish common-ground for the group of designers [29]. Additionally, many prod-
uct designers need to deal with issues such as branding, marketing and advertising.
Methods such as role play help in dealing with all these issues in one package that
requires a combination of functionality, expression and communication. Studies have
shown that gestures, in addition to their purely communicative role, help lighten cog-
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nitive load when a speaker or performer uses them in combination with speech [231].
Through role playing, a performer’s ability to map his/her actions to certain features
or tasks of design could help in understanding the envisioned product.

Our physical bodies play a central role in shaping human experience in the world,
in understanding of the world, and in interaction with the world [142]. In addition
to exploring new ideas and improving communication possibilities, I also observed
that the use of role play and other participatory methods provided new perspectives
on bodily experiences. When designers enact a particular scenario, they go through a
set of emotional and experiential phases that not only make their actions personally
meaningful but also lead them to envision how a potential experience should be.

6.4.3.2 Thinking by Doing

Figure 6.15: Externalizing design knowledge on different materials such as paper based
sketches. (Photo: courtesy of Connie Golsteijn)

Designers communicate through a varied set of design representations often in-
volving different materials, modalities and scale. To an extent, the whole design
practice progresses through the use and manipulation of these representations and
iterative refinements of both the conceptual and physical forms of products to be de-
signed. Through externalization designers can visualize their ideas and concepts by
actually creating them (putting things into practice) and not just by thinking about
them. The physical activities and tasks that designers carry out allow them to think
about the design of their products in a better way. During an iterative design pro-
cess design artefacts such as sketches or models ‘talk back’ to designers [209]. The
epistemic knowledge developed during the process of constructing different design
artefacts and externalizing design ideas leverages the way designers deal with ele-
ments of surprise and unexpectedness.

Our fieldwork on designers underscores the centrality of ‘thinking through doing’
(or thinking through externalizing). It was observed that a single design team would
collectively develop an average of 50 to 100 external representations of their design
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ideas, depending on the project. These vary from paper based sketches or cardboard
models to physical models. Because different styles and levels of fidelity of a repre-
sentation yield different perspectives, meanings and experiences, externalizing ideas
through a variety of prototypes affords a richer understanding of a design. Figure 6.15
shows an example where a particular design representation is used to support discus-
sions. Figure 6.15 shows a design group using a collection of paper based sketches
with annotations on post-its attached to them. Being able to create more than one
representation and alternatives of an idea and to try them out is in fact a major re-
quirement for supporting creativity [68]. The thinking through doing theme suggests
that the effort invested in developing different design alternatives helps co-designers
to compare and judge important aspects such as the difficulty of building the final
product.

6.4.3.3 Creative Social Practices

By creative social practices, I refer to a large set of collaborative methods and ap-
proaches that designers employ in their design activities. I observed several types of
these practices from the fieldwork. It would be impossible to talk about all of them,
instead, I provide a glimpse of these by providing examples. Designers apply some
innovative and creative social approaches to experientialize the design of their prod-
ucts. What this shows is that designers do not work in an orderly fashion and they
are not task-oriented. During the interview session, I asked designers if they used any
check-lists, protocols or guidelines while designing their products. Strikingly none of
the designers had a predefined way of working. According to them, since their design
projects have a large diversity, ranging from designing a postcard to intelligent prod-
ucts and from designing a tooth brush to automobile instruments, applying a formal
and pre-specified design approach is not desirable.

Designers use different brainstorming techniques (figure 6.16) at different stages
of their design process. For example, at an early stage of design, techniques such as
keyword generation, word-associations, and sketching ideas on a large sheet of paper
are used to get a broader perspective on the design. Whereas during the concept
development stage, techniques such as interaction mapping, role-playing or theater
techniques are used to develop behavioral mechanisms in the product.

The most important aspect of these kinds of social practices is that discussions
within a design team help to get a better perspective and refinement of the original
idea. As a design student suggested, “I prefer working in teams. While working in a
team you can have an exchange of ideas and concepts and also of each others’ feelings
about the design. You can build on each other’s ideas and that gives a big advantage.”
Influencing each other’s work is also an important aspect. As can be seen in figure
6.17, designers are working on a large sheet of paper. In this case working in very
close proximity not only helps them talk and see each other’s work but also allows
learning, adapting and improving on their own work. As one of the design researchers
commented that “it is always an iterative process of creating and reflecting on it. By
sitting close to each other and explaining ideas through drawing you can design together
and co-reflect on your work.”

In dealing with their users and clients it is important that designers develop empa-
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Figure 6.16: Design students brainstorming at a table and a large sheet with brainstormed infor-
mation (photo courtesy of Connie Golsteijn).

Figure 6.17: An example of drawing together on a large sheet of paper.

thy with them. Clearly, it is not just about collecting data as a set of requirements and
direct observations of users but it facilitates going much deeper into understanding
users’ experiences. In cases where designers cannot easily collect information from
users, they try to use innovative methods amongst themselves. One of the design re-
searchers commented, “For designing for elderly, we asked some of our undergraduate
and graduate students to understand what life is like as 80+ years-old what we call
geriatric sensitivity training. By limiting students’ physical and sensory capabilities, they
were asked to perform very generic activities. This lead to an empathy about the eye-
sight, movements, and range of motion of the elderly. When students developed this type
of understanding, it allowed them to look through things more critically, they could deal
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with questions in a better way.” In a different example some of the design students
attempted to design for people with sleeping disorders by not sleeping for 2 nights
themselves and getting a feeling of what it is like to be really tired and still have to
finish your everyday things.

6.4.3.4 Ephemeral Collaborations

One of the striking aspects that I observed in the academic design studio was the
informality and ephemerality of the way design students communicated and collab-
orated with each other. This was certainly not considered unusual; in fact this was
expected from the students. It was preferred that students would not just sit-down
and design all their products on their own. The students would intentionally move
around, change the location of their work, create new collaborative spaces, play with
different things in the studio, and so on. This is clearly not what we see in other,
especially the more formal, work-environments.

Figure 6.18: Ephemeral meeting places, full of sketches, post-it notes and other artefacts.

As a result of this kind of practices designers develop their own ephemeral envi-
ronments as can be seen in the above two examples in figure 6.18. The advantages
of these kind of practices by designers are a) this allows them to communicate in
close spatial proximity and hence make the information publicly available to all the
members of the design team and establishes common-ground in the team; and, b)
it provides personalization and flexibility in a sense that it can change the look and
shape of the collaborative work environment. These kinds of ephemeral practices
support designers’ creativity, innovative thinking and comprehensibility.

6.5 Discussion and Implications

In section 6.4, I did not talk about the ‘awareness’ aspects of the design studio cul-
ture. Instead, I provided a broad set of collaborative and coordinative practices, using
‘physicality’ as an analytical lens. In the quest for studying awareness, Schmidt [203]
has laid several important questions that need to be answered. One of them is: How
do actors exploit the material and conventional environment in monitoring unfolding
events? As Schmidt [203] emphasizes, it is not entirely clear how actors emit (act
of displaying) and collect (act of monitoring) these cues. Schmidt also suggests that
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the materiality and physicality of work environments play an important role in this.
It both facilitates and constrains the processes of displaying and monitoring of these
cues. Additionally, in the information rich work environments, actors can find infinite
ways to display and monitor these cues and traces. In the field of design and in partic-
ular product design studios, the information that needs to be conveyed goes beyond
productivity, task-based and other instrumental aspects of work.

The aim of this fieldwork was to inform the design of an awareness system for
design studios. The results shed light on three generic themes of coordinative prac-
tices, namely, use of artefacts, use of space and designerly practices. I illustrated these
themes using examples from the fieldwork and showed how material and physical as-
pects play a role in supporting coordination in the design studio culture. I focused
on understanding awareness by means of the coordinative practices that designers
employ in going about their everyday work. In particular, I focused on the mate-
rial and physical aspects of these coordinative practices. My approach borrows sev-
eral conceptual instruments from Schmidt and Cimone’s [206] notion of ‘coordinative
mechanisms’. Their focus on the role of material artefacts is central to the understand-
ings of material coordinative practices. In fact, the role of materiality in supporting
cooperative work is well acknowledged in the CSCW literature [216, 120, 7, 207].
Several conceptual notions such as distributed cognition [120], cognitive artefacts
[174], boundary objects [221] and external memory, among others, have shown that
material artefacts have several qualities that allow actors to use them more than just
as retainers of information but as memory aid and a communication and coordination
tool. The field of work plays an important role on how material artefacts and other
spatial resources are utilized by its actors to be able to convey awareness-related cues.
As we saw in this chapter, designers extensively utilize the material qualities of de-
sign artefacts in their day to day work. They also make creative and resourceful use
of spatial arrangements and use design methods that are very particular to the field of
product design. Clearly, a functionalist approach [54] to explore awareness and co-
operative work in this context may not be able to encapsulate experiential, aesthetic
and inspirational aspects that are frequently communicated between designers.

Regarding the two distinct settings that I studied, academic and professional,
questions might be raised about how I could reconcile the results or how I could
generalize them since these are two different ‘settings’. Firstly, my topic of study
was the design studio culture, which in fact exists in both academic and professional
fields of product design. Even though, one might find difference between these two
settings, a large amount of work practices remain the same. Secondly, I would like to
stress that what I have presented in this chapter is what normally called ‘ethnography
for design’ [189]. I do not seek to make claims about the field of design, per se. I
seek to find plausible ways to design new technologies that can be used in a given
environment. In fact, the following section will provide details of design implications
that might be used for developing a new awareness system.

6.5.1 Implications for Design

In the last two decades, new breeds of interactive systems utilizing mobile, tangible
and augmented-reality technologies have emerged that support ubiquitous and flexi-
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ble collaborative work. In particular, several researchers [239, 50, 224, 5, 159, 114,
27] have pursued a particular design theme: computationally augmenting everyday,
mundane artefacts and work spaces in order to facilitate and enhance more ‘natural’
interactions amongst the collaborating participants. Interactive furniture, tabletop
displays, and other types of smart objects have been realized in recent times. Re-
searchers have been exploring the elements that make up interactive spaces and the
effects these spaces have on collaboration. Different approaches have been imple-
mented to support group work with adapted office spaces and room elements, but
so far, at this early stage of development, none of these approaches alone offers a
consistent solution to the question of how to integrate technologies in objects and
environments in a way to support collaboration. One of the advantages of this kind
of interactive systems is that since our everyday furniture and workspaces are uni-
versal and socially already adapted and integrated, operating with this augmented
system is well understood. In such scenarios, the computer disappears and objects
take advantage of computational capabilities to support new usage scenarios [50].
The domain of work being carried out and work practices of people situated in it also
play important parts.

Technologies developed for supporting design practices have mainly focused on
the conversation paradigm of face-to-face interaction between meeting participants.
This chapter focused on the coordinative and awareness practices of industrial design-
ers. Unlike other more formal domains of work (e.g. finance, medicine), work in the
design profession has an inherent embodied and ubiquitous nature. Being a part of
the creative industry, design professionals have to be innovative, creative and some-
times playful in order to successfully meet the demands of building new products and
services. Their everyday collaborations go well beyond conversations and talks and
involve communication of expressions, feelings and artistic reflections through design
related artefacts such as sketches, physical models, prototypes, and so on.

The results of the fieldwork points to four important design implications that can
be considered for developing awareness system for the design studio culture.

6.5.1.1 Artefact-mediated Interaction

As I showed in this chapter and also echoed by other studies on design and archi-
tectural practices [124, 207, 183], designers develop a multitude of design artefacts
in the form of paper sketches, drawings, physical models and so on over the course
of their design projects. The materiality, stigmergy, public availability and knowledge
landmarks left on design artefacts help in establishing and supporting communication
and coordination between designers. I believe that an awareness system should be
able to incorporate these artefacts (at least partially) into its design space so that its
natural and experiential qualities can still be exploited by designers. I believe that
the ubiquitous computing research needs to focus beyond merely digitizing physical
objects and take into account the material qualities and the role of these artefacts
and their value in design studio culture. As Sellen and Harper [216] showed in their
work, The myth of the paperless office, the value of a physical artefact such as paper is
its materiality and affordances which allow for mobility, portability, sharability, that
are not easily substituted by a new digital paper technology. I believe that there is a
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value in sustaining the sanctity of a material artefact and a technology should build on
these material qualities and not replace them. More importantly, in the design studio
culture, design artefacts are both the ‘product’ and the ‘process’ of a joint design en-
deavor. Hence, any technological intervention cannot isolate a designer’s interaction
from these design artefacts themselves. Hence, I propose the design of an awareness
system that can utilize artefact-mediated interaction.

6.5.1.2 Utilize Spatial Resources

The way designers keep these artefacts and organize them in their workspace affect
their work organization, communication and coordination practices. It is this spatial
flexibility of, for example, sticking sketches and drawings on a shared office wall,
that allows designers to discuss, criticize and explore new possibilities of their de-
sign work. In order to provide technological support for spatial flexibility, we need
to think beyond desktop computers and involve the spatial and dynamic aspects of
design studios, as shown in [141, 50]. The importance of physical space in support-
ing communication between designers and easing up the cognitive load, stimulating
creative and inspirational thinking and supporting flexibility and portability of orga-
nizing work should not be ignored while designing a new technology. Additionally, in
particular to the design studio culture, the spatial resources are frequently managed
by designers to support certain design activities such as design reflections, group crit-
icism, and brainstorming. A desktop-based technology may not be sufficient to satisfy
these needs that use space as a highly valuable resource. Directions for a new aware-
ness system can be explored in table-top interfaces that combine both physical and
digital resources to support communications, or a mobile phone based tagging system
that can be spread across a locality.

6.5.1.3 Creative Explorations

I observed that designers spend a considerable amount of time in exploring new ideas
and concepts by utilizing different techniques and design representations. This na-
ture of designers goes back to the fact that designers use synthesis as an approach
to problem solving [152]. In a co-located situation such as a design studio, spatial-
ity and visibility play an important role to support creative explorations. There is a
plethora of multi-modal and heterogeneous artefacts and tools designers use based
on the needs, preferences and the stage of design. The fieldwork suggests that for
creative explorations there is a need for an infrastructure that allows designers to
capture, integrate, and arrange these artefacts. Obviously, this should be done in
line with the current practices of designers. There are well thought out examples in
this domain that focus on specific aspects of design processes, for example interfaces
for collaborative drawings [18, 231], for creating architecture plans [241] and for
making clay models [186]. These are some good examples of supporting design ex-
plorations, however, we need more work to support a larger array of design practices.
In some cases, it might also be important to see and understand where digitization of
physical artefacts (such as sketches) will be beneficial.

There is a value in associating and connecting different design artefacts. Tech-
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nological restrictions currently mean that there is little opportunity to associate the
digital and physical, but there is no reason to suppose that opening up that possibility
would not add value. For example, a cardboard model of a design idea can be made
richer if it can be linked to other representations such as sketches, storyboards and
so on. Similarly, with a new technology co-designers should be able to attach valu-
able annotations and background work to these artefacts. With a large heterogeneity,
some of the artefacts should be provided specific representation and interaction styles
not only because of their multi-modal nature but to support the kind of expression
and annotations they carry.

6.5.1.4 Social Flexibility

I observed that the use of design artefacts and physical space allowed a level of flexi-
bility in designers’ everyday social interactions. This helped designers to discuss and
talk about things anywhere and anytime. I believe that an awareness system should
not impose social order onto designers; on the contrary it should allow designers
to bring about and establish new practices for design. The technology should not
impose tedious and unfamiliar practices for using it; instead it should be smoothly
integrated into designers’ everyday work. Different projects require designers to use
different collaborative approaches and methods. Additionally, they do not follow
strict protocols or design guidelines. A technology should be able to incorporate this
heterogeneity and informality into the design of a collaborative system.

Most of the collaborative systems to support design work have focused on the real-
time communications by supporting limited modalities (mainly visual and speech). In
order for designers to reflect on their work, we need to provide a platform where de-
signers can constructively criticize and build on each other’s work. For this, designers
need more than an on-line chat system. An asynchronous way of communicating and
reflecting on each other’s work could also be considered as it may allow more time
and space for the designers.

6.6 Summary

This chapter showed that collaborative and coordinative practices of product design-
ers should be studied from an experience-focused perspective. Several activities and
methods product designers employ or design artefacts they use and produce during
their everyday work may not seem relevant to an outsider but are in fact crucial to
their creativity and innovative practices. My EM orientation towards the design studio
culture provided me with a naturalistic view on how an implicit phenomenon such as
awareness is practiced. I provided an ethnographic account of how designers support
their coordinative practices that go beyond productivity and functionalist measures,
within the design studio culture. My intention for doing this kind of research is to
understand and support the ubiquitous nature of everyday design practices. Based
on the results of the fieldwork I provided possible ways forward for designing new
awareness systems.
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CAM and its Field Trials1

7.1 Introduction

In the previous chapter, I showed the material character of the design studio culture
and provided four main design implications to develop an awareness system. In this
chapter, utilizing these design implications, I will 1) describe the design of an aware-
ness system called Cooperative Artefact Memory (CAM) and 2) describe a field trial
of CAM in an academic product design studio. My analysis will particularly focus on
awareness and design-related activities by the participants to support their ongoing
design projects.

CAM is a low-tech, mobile-tagging based messaging system that was built using
the design implications from chapter 6. CAM allows designers to collaboratively store
relevant information onto their physical design artefacts, such as sketches, collages,
storyboards, and physical mock-ups in the form of messages, annotations and external
web links. The current prototype of CAM integrates WiFi enabled camera phones with
Microsoft TagReader clients; a set of 2D barcodes generated using Microsoft Tag’s
online services; and a JAVA web server application that uses Twitter API. To explore
the use of CAM, I applied it as a “probe” in an academic product design studio in
three different student design projects. Since, I intended to explore the awareness
support of CAM, I believed that probing of CAM would lead to providing new insights

1This chapter is based on the following published papers.

1. Vyas, D., Nijholt, A., and van der Veer, G. (2010) Supporting Cooperative Design through “Living” Arte-
facts. In Proceedings of the 6th Nordic Conference on Human-Computer Interaction: Extending Boundaries
(NordiCHI ’10). ACM, New York, NY, USA, 541-550. ISBN: 978-1-60558-934-3.

2. Vyas, D., Nijholt, A., and Kroener, A. (2010) CAM: A Collaborative Object Memory System. In Proceed-
ings of the 12th international conference on Human computer interaction with mobile devices and services
(MobileHCI ’10). ACM, New York, NY, USA, 415-416. ISBN: 978-1-60558-835-3.

3. Vyas, D., Nijholt, A., Heylen, D., Kroener, A. and van der Veer, G. (2010) Remarkable Objects: Support-
ing Collaboration in a Creative Environment. In Proceedings of the 12th ACM international conference on
Ubiquitous computing (Ubicomp ’10). ACM, New York, NY, USA, 37-40. ISBN: 978-1-60558-843-8.

4. Vyas, D., and Nijholt, A. (2010) Building boundaries on Boundary Objects: A Field study of a Ubicomp tool
in a Design Studio. International Reports on Socio-Informatics (an online journal). pp 280-297. ISSN
1861-4280.
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into not only the awareness practices of the participants but also the results of such a
probing-based field trial could shed light on other important design practices.

The field trials of CAM showed that it supported awareness by allowing designers
to store and share asynchronous messages on to the individual design objects to con-
vey updates and other related information to co-workers involved in a collaborative
design project. These messages varied from notifying updates on projects, new deci-
sions, agreements, task distributions and so on. For example, a participant wrote the
following message as a confirmation onto a design artefact to notify all the members
about one particular design concept developed by a participant named Jochen:

— We use Jochen’s lamp concept and develop it further next time.

An important aspect of CAM is that the messages stored on different design arte-
facts cannot be read without scanning the barcodes attached on the artefact itself.
With this, context of the messages can be understood by looking at the actual state
of the artefact and the whole history of messages written on the artefact. In a sense,
CAM also allows design artefacts to have an individual digital profile where relevant
information can be added, updated or changed collaboratively by designers. The field
trials of CAM provided details about the kind of awareness messages that were sent
by the participants. In addition to its use in supporting awareness, I observed that
CAM facilitated new ways of collaborating in design projects. The serendipitous and
asynchronous nature of CAM facilitated expressions of design aesthetics, allowed de-
signers to have playful interactions, supported exploration of new design ideas, and
supported designers’ reflective practices [255? , 253]. The results of this field trial
confirms my objectives to support creative communications between designers. The
result in general also suggests a new perspective on looking at design artefacts as no
longer being static objects but active participants in the design process. I can enrich
design environments with this kind of analogy where design artefacts can expand
their basic nature from being static to more dynamic and experiential. The results do
not suggest better results in design, but a different perspective on design.

7.1.1 Related Work

In the literature, there are several examples of applications that link physical objects to
digital contents. In these applications, RFID, barcodes, or other sensing technologies
are used to augment physical objects so that digital information can be linked to
these physical objects. One of the earliest technologies was the eTag system by Want
et al. [262] that used electronic tags on items such as books and posters linked to
online information and actions. These authors demonstrated the utility of linking the
electronic services and actions that are naturally associated with their form. In the
WebStickers system [156], barcode stickers were attached to physical objects making
them act as bookmarks to the WWW. WebStickers enabled users to take advantage
of their physical environment (e.g. by sticking these stickers at different places such
as office doors) when organizing and sharing bookmarks. AURA [13] was a PDA and
barcode based system for linking digital content to physical objects. It integrated a
wireless Pocket PC with a barcode reader so that users could scan books, CDs, DVDs,
packaged grocery products and other barcoded objects and then view, store and share
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related metadata and annotations. The term ‘physical mobile interaction’ describes
interaction styles in which a user interacts with a mobile device and the mobile device
communicates with objects in the real world [191]. These objects generally have
some sort of tags (e.g. NFC, RFID, visual barcodes) that have communication abilities
[237, 96]. They enable the ubiquitous use of mobile services that are connected
with smart objects. The usage of physical mobile interactions simplifies the discovery
and use of mobile services, enables new kinds of object, person or location-based
applications and overcomes several limitations of mobile devices. O’Hara et al. [176]
studied the use of a location-based mobile-tagging application in the London zoo and
found that their subjects used the system for supporting non-instrumental aspects
such as identity creation and play.

In the design studio context, Gronbaek et al. [92] developed a set of Physical
Hypermedia applications that extended the well-known web navigation paradigm.
Within the domain of Architecture, they used RFID tags and readers where users could
tag important physical material and could track these materials by antennas within
their work environment. Blevis et al. [16] and Jacucci and Wagner [124] developed
ubicomp technologies that could support and enhance inspirations and creativity, by
utilizing spatial aspects of the design studio environment. In all these examples, I
observed that supporting joint activities through a technology was missing.

7.2 Cooperative Artefact Memory (CAM)

Figure 7.1: (a) CAM running on an iPhone; (b) High-level architecture of CAM, and (c) Reading a
design sketch using Microsofts TagReader client. A video about CAM can be viewed
on this link: http://www.youtube.com/watch?v=v_sUImLGsA0

CAM (figure 7.1) is a mobile-tagging based messaging system, with which design-
ers can send and store messages, annotations and other relevant information onto
their physical design artefacts using mobile phones. The messages and annotations
pertaining to a design artefact can be accessed by all members of a design team. CAM
is meant for supporting communication and collaboration amongst team members in

http://www.youtube.com/watch?v=v_sUImLGsA0
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co-located design studio settings.
The current prototype of CAM uses low-tech, off-the-shelf tools such as Microsoft’s

mobile-tagging application TagReader, 2D high capacity color barcodes and a JAVA
web server that uses Twitter API. Figure 7.1a shows the user interface of CAM. Figure
7.1b shows a high level architecture of CAM. In a typical scenario, when a designer
scans a design artefact’s 2D barcode with her mobile phone camera, a web browser
running the CAM application starts. Using the interface of CAM (figure 7.1a), the de-
signer can read messages pertaining to that particular design artefact or can choose
to write a new message onto the artefact, which will be stored as a tweet to the arte-
fact’s twitter id. CAM has a very simple user interface and has only two functionalities:
reading messages and sending messages. The “Check Updates” link allows viewing
of all the messages written and stored onto a design artefact. The “Post Message”
text-box allows one to write and send a new message to a design artefact. The central
idea in CAM is that it associates each 2D barcode to a Twitter account. Hence, when
one reads a 2D barcode attached to a design sketch (Figure 7.1c), for example, one
can read a set of messages about the object in the Twitter interface.

7.2.1 How CAM follows ‘Design Implications’

In the introduction of this chapter, I had mentioned that the design of CAM was based
on the four design implications that were generated from the fieldwork in design
studios (chapter 6). In this section, I will show how those design implications were
applied.

1. Artefact-mediated Interaction. This implication is central to the design of CAM.
In order to read or write messages about ongoing project activities, designers
have to interact with a design artefact first as the 2D barcodes are attached
to these artefacts. The main idea behind CAM is that since design artefacts
have rich material and physical qualities that can covey very useful information
with other designers, CAM merely adds an extra communication layer using
barcodes that allows designers to convey asynchronous messages explicitly. As
the previous research [207, 216, 120] has shown, the material aspects of an
object (such as a paper) can be useful in mediating information. CAM exploits
this feature to support a dual way of communication – by the design objects
themselves and by the messages written onto them.

2. Utilize Spatial Resources. The design of CAM has also considered utilizing spatial
resources of design studios. To an extent, CAM does not need any extra space,
unlike a desktop or even a table-top system. A designer can easily attach a
barcode to an artefact and keep the artefact anywhere that suits the designer’s
interaction and keeping the intended participants aware of certain issues in a
design project, for example. CAM’s spatial flexibility of, for example, sticking
sketches and drawings on a shared office wall can lead designers to discuss,
criticize and explore new possibilities of their design work. Clearly, the use of
space only adds to designers’ flexible ways of utilizing the physical space of the
design studio – which, as we saw in section 6.2, is an integral part of designers’
creative practices.
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3. Creative Explorations. My fieldwork in the previous chapter suggested that for
creative explorations there is a need for an infrastructure that allows designers
to collaboratively generate innovative ideas. CAM does not provide any so-
phisticated technical resources to support explorations. Instead, the minimalist
design of CAM allows designers to carry out any design explorations in their pre-
ferred ways. Importantly, the collaborative nature of CAM which allows other
designers to provide useful comments and feedback on one’s work can lead to
generating new ideas.

4. Social Flexibility. One of the major aspects of CAM in supporting collaborative
design activities is its flexibility in adapting the use of CAM to suit different sit-
uations. CAM does not impose any new ways of working. CAM fits well into the
everyday practices of designers without introducing a new social order. As we
shall see in this chapter, CAM not only supported awareness and communication
between co-designers, it added a level of playfulness, evocation and serendipity
in designers’ work.

7.3 Field Trials

In an academic product design studio, I studied the use of CAM in three different
design projects. I asked three student design teams to use CAM for their one week
long design projects. All teams had four members. Table 7.1 shows the details of the
design participants and their design projects. I gave them each a WiFi enabled camera
phone. I created several temporary Twitter IDs and the same number of 2D barcodes
generated using Microsoft Tag. The participants were first given a demonstration
about how CAM works and how they could send and receive messages. During the
period of their projects, they were asked to use CAM as a tool to support their design
process. At the end of their projects, students were given twenty Euros each as a
token of appreciation.

Table 7.1: Details of participants.

As I mentioned earlier, my intention was to use CAM as a “probe” to learn how
it influences, and possibly supports, awareness and related design activities in design
studio environments and not to test CAM as a fully functional technology. I left it
completely to the design teams to use CAM in their preferred ways. They were en-
couraged to use CAM as much as possible. I also encouraged them to use the Internet
from the mobile phones. Throughout the course of the three design projects, I video-
taped their design sessions and interviewed team members at the end of the sessions.
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I collected the logs of the 2D barcodes and used Tweet logs in my analysis. Addi-
tionally, I used an awareness questionnaire, adapted from the ABC (Affective Benefits
in Communication) questionnaire [8] to understand how CAM changed designers’
perceptions about their workplace awareness. The questionnaire had a seven-point
Likert scale and consisted of 10 questions, and was used both before and after the use
of CAM. Appendix 3 provides details of these questions.

7.4 Observations

The three design teams were able to easily integrate CAM into their everyday design
practices. Participants attached 2D barcodes to their design sketches, physical mock-
ups, collages and Post-it notes and using CAM they added annotations, messages and
other relevant information to these artefacts. Since all the team members had access
to the Internet via the mobile phones, they also added web contents in their messages.
Figure 7.2 shows one of the design teams that utilized a whiteboard to display their
design sketches and discuss ideas during their face-to-face meetings – a theme seen
in all three design projects.

Figure 7.2: In the Product Design studio, a white board full of design artefacts with 2D barcodes.

In the following, I will provide the results of my analysis, describing 1) how CAM
was used by the participants and 2) how CAM supported awareness and design activ-
ities.

7.5 Results I: How CAM was used...

I first start by providing an example of a tagged design artefact and show how it
was used by the participants. Figure 7.3a shows a design sketch that describes the
concept of an intelligent lamp. The sketch shows the form and shape of the lamp and
an annotated description of the lamp. The creator has attached a barcode to it and
added a further description onto the digital profile of this artefact. Over the course
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Figure 7.3: Tagged sketch of an Intelligent Lamp concept (a), and Tweets sent by the co-
participants to provide a design description, written in German (b).

of the design project, other members have read these messages and added their own
comments and suggestions about this particular design sketch. When one reads the
2D barcode on a mobile phone, one is be able to see a complete log of comments
as shown in Figure 7.3b. This log shows the dialog and negotiations that took place
between co-participants. In Figure 7.3b, one could read the description about the size
of the lamp and its functionality. Importantly, the log also shows questions and issues
raised by co-workers such as: “where the lamp should be placed”, “what material
should be used” and “what should be its size”.

In the three design projects, I observed that not all the design artefacts were
tagged with a 2D barcode. Participants tagged their artefacts only when they wanted
to show or to communicate their ideas to the others. Remarkably, once the partici-
pants tagged an artefact they never made any changes in the original artefact. Hence,
tagging gave a design artefact its own identity.

7.5.1 Digital Extension of Physical Objects

As shown in the above example, one of the advantages of CAM for the participants
was to be able to extend a static physical design artefact to a digital space where
dialogues between participants can take place. Clearly, a paper-based design sketch
has a limited physical space, so in order to provide comments or to make changes
in the artefact; a designer would have to create an additional design artefact. What
CAM does is that it adds a digital layer of communication on the physical design
artefact, where information pertaining to the artefact can be collaboratively stored
and negotiated. Several participants commented that they saw Tweet messages as an
extension of their physical design objects. One of the participants commented: “For
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me, it is an extension to the usual way I work. It is just like sending an SMS to somebody,
but the messages are stored on the object.”

This digital extension also seemed to provide organization cues to the participants’
everyday work. CAM was described as a tool for setting reminders, triggers, notices,
exhibits and resource sharing. Additionally, the use of CAM was also seen as storing
“minutes” of a particular design session, as relevant information can be read easily. A
team member suggested: “These 2D barcodes provide immediate access to the informa-
tion to what you want without a need to switch on the computer.”

7.5.2 Design narratives

I observed that the narration and description of design activities during the course of
design projects can be traced through the Tweets that were sent using CAM. Although
the technological limitations (140 character limit on message length) would influence
the narrative structures, these narratives did provide a clear indication of how design
was carried out. One of the important aspects of these design narratives was their
‘cooperative’ nature. The design narratives in the form of Tweet logs represented dif-
ferent views expressed by participants in a particular design project. This form of
interaction provided an opportunity for collaborative concept creation. The design
narrations depicted in the form of Tweets provided information about the design pro-
cess that was used by the design teams. When asked about what they thought of
these design narrations, a designer had the following comment: “In my opinion, this
is like making a design story. Maybe not a complete story. But it has a great deal of
information about the conversation that I had while we were working”.

7.5.3 Design archive

CAM was also seen as a tool to archive design related information, as a design artefact,
with a barcode, could store information about different design activities that took
place earlier. Several of the design participants thought that after the current project,
they could use their old sketches as design archives. One participant said: “If I have
to design a new alarm clock again, I can go back and retrieve all the information that is
stored in this sketch and see how I can continue with that.” This showed the value of
CAM for design students.

7.5.4 Types of tagged artefacts

In each of the 3 groups, I identified four distinct types of design artefacts that were
tagged to support different design activities, differing in the amount of physicality:
1) 3D Physical objects, 2) 2D Sketches, 3) Textual descriptions, and 4) Abstract refer-
ences. See Figure 7.4.

1. The physical objects were three-dimensional objects or models made from wood,
foam or cardboard that product designers created once their design ideas be-
came concrete. Figure 7.4a shows a foam model of an intelligent lamp (team
3), tagged with a barcode.
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Figure 7.4: Different types of design artefacts tagged during design sessions. (a) a physical model
of a lamp, (b) a sketch of a remote control, (c) a written note, and (c) a reference object
for planning.

2. The paper-based sketches were representations of design, mainly used for ex-
ploring and communicating design ideas amongst co-designers. Figure 7.4b
shows a tagged design sketch of a remote control.

3. The textual descriptions varied from specifications of an early design solution to
a collection of brainstorming ideas, see Figure 7.4c.

4. The abstract references do not contain much information as such, but they point
to ideas and discussions on the digital profile. Figure 7.4d shows an artefact that
was created by designers to refer to all planning and coordinating activities. Its
actual meaning during the process (i.e., the history of messages sent to it) could
only be accessed using CAM.

Comparing the four types of artefacts in this order reveals a transition from physi-
cal, information rich artefacts to artefacts that do not contain information themselves
but refer to a set of content available only through CAM. These design artefacts are by
their very nature boundary objects [240] in themselves. If I take the example of the
physical model of the lamp (Figure 7.4a), one can get information about its form,
texture, and size, and one can physically experience and interact with the lamp.
Hence, at one level, the physical object itself can provide important information to
co-participants. On the second level, when one reads the tag, one can collect infor-
mation about the product as described by participants and the dialog and information
exchange that subsequently took place between them. If I move to sketches (Figure
7.4b), notes (Figure 7.4c), and abstract references (Figure 7.4d), increasingly infor-
mation needs to be inferred, which, however, is supported by the messages stored to
the artefacts. In the case of abstract references, the actual information is in the digital
form and can only be accessed though CAM.

7.5.5 Statistics of use

Inspection of Tweet messages and Microsoft Tag’s usage log reveal that between the
three design teams a total of 53 design artefacts were tagged with barcodes, 197
Tweet messages were sent to these artefacts and these were read 488 times in total.



146 | Chapter 7

Figure 7.5: Team-wise usage of CAM.

The team-wise distribution is presented in Figure 7.5. The high number of “Objects
Read” in all three design teams was because reading a design artefact was always the
first step to understand the ongoing and new activities. Hence, participants frequently
read updates from design artefacts. Additionally, participants preferred reading old
messages before commenting or making suggestions about an artefact (i.e. “Messages
Sent”). In the field trial, I invited participants from different educational levels; which
might be the reason why Group 1 (first year students) tagged only 11 design artefacts
whereas Group 2 and 3 (senior students) tagged 19 and 23 artefacts, respectively.

7.6 Results II: how CAM Supported Awareness and Design Activities

7.6.1 Awareness and Communication

Communication is central to any design process. While observing the use of CAM,
I discovered several interesting coordination and communication patterns. Support-
ing interaction though artefacts was a central logic behind CAM (design implication
1). CAM sustained the sanctity of physical design artefacts, and hence supported a
kind of interaction that was mediated through these artefacts. Several ethnographic
studies have shown that material artefacts play an important role in supporting com-
munication between co-workers [7, 120, 189, 195, 221]. However, with the use of
CAM, design artefacts such as a sketch developed an added channel for communica-
tion between participants. Participants could access messages attached to different
design artefacts, make comments about each other’s work and could negotiate spe-
cific design ideas using CAM. One of the participants commented: “CAM makes the
sketch interactive not only because of the details of the sketch but the communicational
support it provides us, because all the team members can read what others have written
about a particular design object.”

In the current version, CAM does not allow automatic capture of information, and
designers have to send messages manually. Nevertheless a collection of messages
on objects enables designers to be aware of different activities. The use of CAM
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allowed participants to get a quick overview of the ongoing design activities. This
helped them to coordinate their ongoing design activities. All the three design teams
used large vertical surfaces such as a whiteboard to display their design artefacts
so that all team members could see and comment about each other’s work. The
spatial flexibility (design implication 2) and ease of access supported by CAM allowed
participants to quickly scan individual design artefacts and understand the narratives
of ongoing design activities. Here is a comment that I received during the group
interview sessions: “If you stand in front of these things and scan everything, it helps
to think about and understand what’s going on in the project.” The issue of public
availability [195] played an important role in supporting coordination.

Figure 7.6: Mean scores of pre-use and post-use of CAM on the awareness questionnaire.

To analyze the ratings of the questionnaire (provided in Appendix 3), I used the
Wilcoxon signed-rank test to check significant differences in experience of aware-
ness between pre-use (n=12) and post-use (n=12) of CAM, and also to see how
well design objects supported awareness. The mean scores for the questionnaire are
shown in figure 7.6. the data showed a significant difference in participants’ knowl-
edge of “current state of the ongoing project” (Q6; Z=-2.620, p=0.009). Participants
also reported a significant difference in their “awareness of important events in the
project” (Q1; Z=-2.489, p=0.013); in “establishing and retaining connections with
co-workers” (Q5; Z=-2.226, p=0.026); and in their “awareness of division of work”
(Q7; Z=-2.165, p=0.030). I did not see a significant difference in the perception of
participants being part of a group (Q2, Q3, Q4) and the experience of inviting and
presenting work to co-workers (Q8, Q9, Q10).

Figure 7.7 shows a “Planning” object that design team 1 developed in order to make
a specialized access point for organizing and planning their ongoing project. It also
shows the Tweets that were sent to this object over the course of the project (latest
message at the top). I have translated the Tweet log into English for better under-
standing. The purpose of this design artefact was to divide work responsibility, create
a work schedule and for sharing important decisions between themselves. I observed
during the course of their project that the design team iteratively added contents to
this object. This kind of practice led to participants frequently checking the “Planning”
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object in order to 1) review their previous activities, 2) coordinate their ongoing ac-
tivities and 3) create milestones for future activities. This showed how participants
appropriated CAM to support their local needs.

Figure 7.7: A “Planning” object and its log (translated from German).

Figure 7.7 shows a “Planning” object that design team 1 developed in order to
make a specialized access point for organizing and planning their ongoing project.
It also shows the Tweets that were sent to this object over the course of the project
(latest message at the top). I have translated the Tweet log into English for better
understanding. The purpose of this design artefact was to divide work responsibility,
create a work schedule and for sharing important decisions between themselves. I
observed during the course of their project that the design team iteratively added
contents to this object. This kind of practice led to participants frequently checking
the “Planning” object in order to 1) review their previous activities, 2) coordinate
their ongoing activities and 3) create milestones for future activities. This showed
how participants appropriated CAM to support their local needs. In this example,
one can read how different activities were assigned to participants and important
decisions were made public to support coordination.

One participant suggested that CAM could also be suitable for large groups of
people collaborating over a long period. In large corporations, where teams from
different disciplines work together on a project, CAM can provide additional and rel-
evant information of a multidisciplinary nature. He commented: “In a scenario, where
I have to hand over our work to product developers and engineers, these 2D barcodes
can help these professionals who have not been closely informed about the kind of design
process that I have applied to these design objects. So, I think CAM could also be helpful
for inter-team collaborations.”
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7.6.1.1 Types of Awareness Messages

In this section, I will provide my analysis of the types of awareness messages that were
sent to different objects using CAM. I present these different types in the following
four themes of messages.

1. Notification and Updates: The analysis of twitter log showed that the most com-
mon use of CAM was to provide notifications and updates about participants’
ongoing design activities. During the field trials, I observed that when individ-
ual participants worked on their own parts, they provided the updates about
their work by sending new messages onto their design objects. In turn, par-
ticipants who entered the design studio would first try to check updates from
different design artefacts to know any changes or updates in the ongoing ac-
tivities. This was obviously done when the participants did not have a formal
meeting to discuss. The following example is a message sent by a participant
who is notifying his updates to others.

— Philip’s draft concept is improved and refined. Check it out.

At times, just to keep minutes of the design project, participants were recording
most of the important decisions, agreements and activities onto design artefacts.
This way participants kept the history of their design projects. I observed that
this practice of participants helped them to “catch up” on several aspects, if they
missed a meeting or a design session. A participant, during the final interview
session, commented that: “I always first go to the whiteboard [figure 7.2] and
look for any new messages for these sketches. I might have forgotten something,
or may be lagging behind in my assignment. These updates help me to know how
far others have done their work. I can also look into the part activities to guide my
design thinking.”

2. Work Assignments: As I showed above, the “planning” object was used to keep
an organization of different design activities during projects. One of the impor-
tant parts of these “planning” objects was that these were used to notify work
division. The following example provides an excerpt from one such planning
object, where the messages are suggesting tasks that design participants are
supposed to finish on a particular date.

— Tuesday 19.01.2010, Feliks and Meike will accurately describe all the func-
tions of their design

— Tuesday 19.01.2010, Jochen and Grigorios will make a foam model... GP

3. Anonymity vs. Identity: There was an interesting theme where participants chose
to send anonymous messages in some cases and in others wanted to identify
themselves with the message. The above example shows the initials “GP” left
on a message. Which refereed to a known identity. This characteristic of CAM
allowed participants to express their views in different ways. In particular, the
anonymity supported by CAM was seen as a useful phenomenon, as one of the
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participants said: “I think that sometimes this anonymity turns out to be better.
I think it is less emotional and less personal when somebody tells you something
through these design objects. You don’t take this so personally. So, when I was
asked if my design idea for an alarm clock was for children, I found it funny. So,
this feels less confronted or attacked”. This example shows how CAM supported
flexibility in expressing ideas to other participants, without being too personal.

4. “Did you know” Messages: To improve and guide the design process, some par-
ticipants wrote informative messages to the ‘owners’ of design artefacts to let
them think about other options, in the form of “did you know about ...”. I saw
several examples of these kinds of messages. At times, such “Did you know”
messages led to interesting face-to-face discussions. The following messages
are two examples that I would like to report here.

— Nice idea. Try also looking at fiber optics for your lamp.

— Can you think about touch screen technology for remote controls for blind
people?

7.6.2 Expression and Aesthetics

Figure 7.8: The final sketch of a conceptual Intelligent Lamp and the poetic messages (translated
from German).

By making connections between a physical design artefact and relevant messages
as its digital extension, CAM provided an interesting opportunity for the participants
to express aesthetic qualities, something that they would not express during their ev-
eryday cooperative design sessions. Figure 7.8 shows a sketch and concept developed
by one of the groups. In this case, a designer wrote a poetic message to express the
aesthetic quality and functionality of the lamp. This example shows how the need
to express aesthetic and poetic design ideas was supported by CAM. During the final
group interview session with the design team, I asked about these poetic exchanges.
The following was their response:

Designer #: “The poem shows the poetry of the product. It is something about hav-
ing a good night sleep and a nice way for waking up”
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Designer #: “I think it makes the concept of our lamp more romantic and magical, if
you like”

Designer #: “Somebody wrote a poem about the lamp. It’s just funny. It describes
the lamp in an artistic way. And the cool thing is that you are totally anonymous.
This is something that makes this sketch beautiful”

Designer #: “I didn’t know who wrote it. And when I first discovered it, I thought
look somebody wrote a poem. It was really amusing. It could be something
to tell the customers who might buy this lamp. This could be something that
separates this product from others”

The way designers used CAM and wrote messages onto their design artefacts had
expressive and aesthetic qualities. Some of the Tweets that were written on the design
artefacts showed enthusiasm and affection. A participant commented: “Sometimes
you do see an enthusiasm of the designers in their messages. In some cases, I have seen
detailed descriptions of a design sketch in the messages and sometimes its not detailed
enough.” The following is a comment of one of the participants who intentionally
wrote messages to get co-workers attention. “I would like to know if others like my
sketches and design ideas. What do they think about my work? When they don’t have a
chance to speak to me, they can write something on these sketches using CAM.”

7.6.3 Playful

The expressive nature of CAM seemed to provoke a degree of playfulness and creativ-
ity. By playfulness, I do not suggest unproductive or non-work activities, but carrying
out the design process using creative and non-conventional approaches. I observed
playful ways of using CAM while working on the design projects. One of the important
aspects of the playfulness of using CAM was its inherently ‘open’ setting. The partici-
pants enjoyed the freedom of tagging any kind of physical design artefact and writing
messages onto it. At the same time, CAM introduced limitation on dealing with mainly
textual messages of 140 characters, since it utilized Twitter. As a result, the messages
were written in a way that could communicate ideas in quick-and-dirty ways. This
kind of interaction often led to surprising and intriguing reactions amongst the team
members. Since all the design students were given individual mobile phones, I ob-
served that on many occasions messages represented different perspectives on design.
The ‘open’ setting on CAM facilitated participants to balance the information storage
on the physical design artefact and its digital extension. This allowed participants a
choice to represent their design ideas in two different ways.

The asynchronous and serendipitous nature of CAM also added to the playful
effect. CAM had a level of asynchrony, in a sense that messages and updates were
only accessible when a participant went to a design artefact and read its barcode.
This actually added an element of surprise and curiosity during the interaction with
CAM. In some cases, participants intentionally kept information in the digital from by
writing messages. One of the participants expressed this playfulness in this following
comment: “To me it’s a fascinating experience to read the details about the lamp that I
designed in a mobile phone. It is like seeing the same thing in a different way.”
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Figure 7.9: An empty paper with barcode used as a “Voting” mechanism for different versions of
design ideas.

Figure 7.9 is another example of a playful act of carrying out an important design
activity. In this instance, participants in group 2 individually developed conceptual
sketches for an interactive alarm clock. After their discussion and constructive criti-
cism of each other’s work, they decided to tag an empty sheet of paper and asked each
other to vote for their choice of design idea. See Figure 7.9 where CAM was used as
a “voting” device to select the best design idea. Central to this activity was the im-
portance of anonymity and asynchrony supported by CAM. Here, I see an intertwined
relationship between design team members pragmatic activity of completing a design
task and utilizing CAM as a tool to support expressive and playful interactions.

7.6.4 Creative Exploration

CAM supported and to an extent encouraged design explorations. Previous research
has indicated that designers do not work in a pre-determined, mechanical fashion
[45, 124]. In fact they apply different approaches in different situations, involving
different media (ranging from paper, foam, and wood to digital tools) to understand
and explore their design problems. Being able to explore and try out new design ideas
is central to their design work. I observed that the social and collaborative nature of
CAM triggered all members of a design team to actively participate in the exploration
process (design implication 3).

In one instance, a team member developed several concept sketches for the In-
telligent Lamp project (figure 7.10). Sketching is clearly one of the quicker ways
to express and communicate design ideas to co-workers. However, in this particular
case, the team member’s intention was to gather co-workers comments about differ-
ent exploration ideas that she developed. Figure 7.10a was meant to explore different
shapes of lamp; 7.10b and 7.10c show the ways to apply intelligence into the lamp;
and 7.10d explores different projection styles for the lamp. The intention here was to
have a discussion via sending views and ideas onto the design artefacts and discuss
these during the face-to-face meetings. Here is a comment from that design member:
“CAM does help in creative thinking. Sometimes when I am drawing, I wouldn’t know all
the technical details. So after reading these comments about my sketches, I did find some
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Figure 7.10: Design sketches to explore ideas for an Intelligent Lamp.

tips about changing my original ideas.” The following are some of the messages that
other participants sent to the sketches to provide new ideas regarding the intelligent
lamp concept.

— Responds to temperature and no. of people in the room
— Open the top and it becomes a reading lamp; close it at night and light will be dim

By receiving comments from each other, members of design teams collaboratively
learned and improvised their ongoing design projects. A participant commented:
“The useful thing about CAM is the new ideas that I get from others. I found this very
stimulating for my creativity. For example, Max had this function of pushing in the
alarm clock and I had a separate switch. From Max’s design and my design I merged the
interesting ideas and came up with a combination in the final design idea.”

Figure 7.11: A design sketch representing an Intelligent Lamp and its log (translated from Ger-
man).

Here is another example (Figure 7.11), where a team member developed a design
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sketch, where a lamp can detect activities of people and adapt its light projection in a
room. When somebody is reading in the room then it changes its focus to the reader’s
book. Here is the Tweet log of the design sketch which shows how the concept was
discussed and negotiated by the co-participants. These Tweets suggest how collabora-
tive exploration took place, ideas were exchanged and in particular how participants
built on each others suggestions to make the explorative process work.

7.6.5 Reflection and Critique

Reflection is described as a tacit phenomenon that professionals exhibit in the form of
knowing-in-practice [209]. Reflection as a mechanism for learning from experience is
an important aspect of professional design practice. In the field trial, I observed that
the use of CAM facilitated participants to critically look at their own work and the
work of others. As CAM encouraged participants to write down their activities in the
form of messages, this provided a reflective platform to evaluate ongoing activities.
The Tweet log provided information about past activities of all the co-workers, which
inherently helped participants to constantly review, plan and refine future activities in
a global sense. This also helped participants to organize their ongoing design projects
and to be accountable. One of the team members said: “I think it might be a good thing
if I can write down what I am thinking about during the process of making sketches.
This would be a good practice as well.” Additionally, the movement from the physical
design artefacts to their digital profile and back again successfully scaffolded creative
and reflective thinking. This facilitated the participants to look at their designs from
two different points of view: what it was and what was said about it.

Criticism is a highly important aspect of studio based design [45]. CAM not only
provides a dialog for constructive design criticism but its spatial flexibility supported
and encouraged designerly criticism. Since it was quite easy for the participants to
display their design artefacts such as sketches on whiteboards, this deliberate act
invited and made it easy for other participants to provide design criticism.

Critical and reflective dialogs were also triggered by the Tweets sent by the co-
workers about some previous design activities, which contained comments and sug-
gestions that led participants to critically look at their design artefacts. Sometimes,
these reflections seemed to prompt decision-making and sometimes led to face-to-face
discussions between team members. The asynchrony and serendipity of messages and
comments helped design teams to reflect on their own work as well as to learn from,
and constructively criticize, each other’s work. One of the participants commented:
“The system does help you to reflect on what you designed and what you wrote about it.
At the same time what others have said about your work.”

7.7 Discussion

In this chapter I explored the awareness and creative design support provided by
CAM. CAM was, to a large extent, designed to enable creative communications be-
tween a team of designers by enabling them to asynchronously send messages onto
design objects. CAM incorporates all the four design implications generated from the
ethnographic fieldwork. First, it sustains the sanctity of material design artefacts and
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at the same time provides a channel to support communication between participants.
Second, it offers a kind of setting that is not dependent on the physical space and
instead allows participants to utilize space to support their work. Third, it offers a
level of flexibility by which designers can support exploration and playful interactions
to bring quality to their work. And fourth, it does not impose any social order to the
design participants and fits into the everyday practices of designers.

My main intention for carrying out the field trial of CAM was to apply it as a probe
and to be able to understand the possibilities and consequences of tagging physical
design artefacts to allow communicating to, and through, these. The main question
here was: Can this type of technology support awareness and enrich the design pro-
cess? As the results showed, tagging design artefacts provided 1) awareness and
communication resources, 2) expression of the aesthetic qualities of the design arte-
facts, 3) support for playful interaction between designers, 4) exploration support,
and 5) allowed designers to reflect on and critique each other’s work.

The use of CAM showed that tagging design artefacts can expand their static na-
ture to create more dynamic and active objects. As I explored during the field trial,
the design artefacts became “living objects”. These objects received a special status at
the moment of tagging, where they were no longer a person’s private artefact, hence,
they were no longer changed. They now had their own ‘identity’. From this moment
on they were communicated to, which resulted in the tagged artefact developing its
own history of communications. The history could be, and in fact was, frequently read
by the team members and was added to. The history of these artefacts showed that
they were considered “living” identities reflecting the team’s growing understanding,
discussions, and expressions. Design participants continuously scanned the barcodes
to gather updates from these “living” artefacts.

CAM supported design teams to establish a creative working culture. Reading the
design artefacts triggered building on and learning from each other’s work. The col-
laborative and social nature of CAM fostered creativity amongst the group of design-
ers. The anonymity of Tweets played a role in establishing curiosity and playfulness.
Designers were triggered to reflect on their own as well as each other’s work in a
critical manner. One of the important aspects of the logs generated by CAM was their
communicative and coordinative abilities. Using their mobile phones, participants
were able to read updates of different design artefacts and were able to get a sense of
what was going on in the project. The “Planning object”, described in figure 7.7 was
an example of a design team’s organizing activities.

In the following I provide two approaches through which the notion of “living”
artefacts can be further developed.

7.7.1 Internet-of-Things

Although not implemented in the current version of CAM, I propose a mechanism
by which individual design artefacts can be linked to each other with some semantic
relationships. These kind of connected objects are sometimes referred to as the “In-
ternet of Things”. Internet of Things [73] can be seen as a sub-vision of Ubiquitous
Computing [253], where objects are connected to each other and are aware of each
other’s status and activities. In design studios such a vision could mean that design
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artefacts that are scattered around a design studio can be connected to each other.
The connections can be established based on chronology or version control, across
different multi-modal and spatio-temporal aspects.

7.7.2 Object Memory

In the current version of CAM, I have used Twitter as a storage tool. Although Twitter
has a limitation on the length of messages one can write (140 characters), its use
allowed us to quickly find out whether CAM has a potential in the design studio
culture. There certainly is a need for more robust and reliable ways of storing and
retrieving object related information. In the domain of logistics and supply chain,
researchers have been working on approaches to develop appropriate information
storage structures for smart environments [48]. This kind of data structures are often
referred to as Object Memory or Product Memory. One such approach is used in
object memory infrastructure [208]. In the current version of CAM, information is
not automatically collected and stored. However, using the product memory approach
this can be easily achieved.

7.8 Summary

I designed a simple technology – CAM, that uses off-the-shelf tools, specifically to
probe and find out how CAM would support awareness in design teams when phys-
ical artefacts are an important part of the design studio ecology. I did not intend to
improve the end result of design but to find out how this new approach could enrich
the awareness dynamics and support new forms of collaboration. I am fully aware
of the ad hoc nature of the technical implementation. More sophisticated approaches
need to be developed (one such mentioned in [208] to realize a fully fledged working
technology in such an environment.
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8
Discussions on Awareness

8.1 Introduction

The goal of this thesis was to explore the possibilities of incorporating ‘experience-
focused HCI’ perspective into the design on awareness systems. In this chapter, I will
discuss the important issues related to awareness, particularly from the two design
cases.

8.2 Experience-focused HCI

So, how was experience-focused HCI perspective applied in the two design cases? I
believe that both design cases follow the experience-focused HCI perspective at sev-
eral levels – encompassing the whole design cycle. To be precise, I attempted to
incorporate experience-focused HCI perspective at the following levels: 1) intended
value of design, 2) workplace studies and methods, 3) design of prototypes, and 4)
field trials. Here, I explain how this is done, with respect to both the design cases.

In the first design case, the main goal or the intended value of design was seen
to be supporting playfully-mediated interactions between staff members to fuel com-
munity building in the department. I intended to support non-work, non-critical and
pleasurable interactions between staff members. Thus, the main value here was in
supporting social experiences. Secondly, during the workplace studies (chapter 4), I
paid specific attention to the staff members’ existing practices that were experiential
in nature. For example, the practice of staff members to attach postcards, holiday
pictures, magazine clips and so on on the staffroom door was a practice that did not
intend to fulfill the purpose of workplace productivity or efficiency. This was a prac-
tice to support pleasurable social experience by means of making an announcement
in the public areas of the department. Similarly, the use of the organizational probes
method led to some useful information about staff members’ everyday experiences at
the department. This method was an adapted version of cultural probes [82] – that
is a well-known approach to gain insight into subjects’ experiences. Although such
methods are used to ‘inspire’ the design, the results of organizational probes showed
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staff members’ routines, their likes and dislikes, perceptions of the working environ-
ments and so on. Thirdly, the design of the prototype – Panorama was also inspired
by the experience-focused HCI perspective. Panorama, as a large-screen display in
the staffroom, did not have a productivity or efficiency-related task to support. It fol-
lowed Weiser’s [264] vision of calm computing, in which, Panorama became the center
of attraction and talks at times and on other occasions it went into the background of
staff members’ interaction. Additionally, Panorama utilized an existing technological
platform called ViP that has been used for art and theater productions [59]. Finally,
during the field trials of Panorama, the importance was on the experience of such a
system in the staff room of a department, rather than, on evaluating the technology
itself. The results of trials showed that Panorama created curiosity among staff mem-
bers, provided new insights into their colleague’s lives and facilitated staff members’
to cherish old memories. These are some of the well-known aspects of experience-
focused HCI’s research.

In the second design case, the intended value of design was to be able to support
creative communications between designers within design studio environments. So,
even though I was looking at supporting communication – the very instrumental as-
pect of a work environment, it was the creativity that I was interested in supporting.
Although, it is central to several work domains, creativity is certainly not a task-based
activity nor can it be constrained to specific aspects. Secondly, during the workplace
studies in different design studios, I explored several experiential and tacit practices
that are not discussed in the main stream design research. For example, the use of
material artefacts to explore new design ideas, illustrated an important practice that
was experiential in nature. I also reported that material artefacts played an experi-
ential role at different stages of design. To give another example, the way designers
used their bodies during role playing and other participatory methods helped them
in gaining experiential insights into the design of a particular object. Thirdly, the
design of the prototype CAM was also inspired by the experience-focused HCI per-
spective. Following work practices of designers, a mobile-tagging technology was
used so that the experiential qualities of a material artefact (such as a paper-based
sketch) could be sustained. More importantly, CAM was not intended to support any
specific tasks, rather, its design was specifically kept in way that it allowed designers a
level of flexibility. This was certainly seen in the field trials of CAM. In the trials, it was
observed that CAM supported playful ways of conveying design ideas, incorporated
design aesthetics, allowed designers to support creative exploration and to reflect on
each other’s work. Hence, in both the design cases, the whole design cycle followed
the experience-focused perspective.

8.3 Awareness grounded in people’s practices

Understanding people’s everyday practices to inform the design of new technologies
has become an important practice in the CSCW research. Following this tradition,
both of the design cases reported in this thesis, started off by gaining a thorough
understanding of people’s work (or non-work) practices. There were several exam-
ples of people’s everyday practices that indicated how awareness was achieved and
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maintained. I will describe only a few of these practices to make my point.
In design case 1, one of the ways awareness was achieved was through announc-

ing and publishing personal interests. As it was seen in the example of staffroom door,
notice boards and on the corridors of the department, staff members intentionally
placed informative resources to the ‘public availability’ so that passersby could easily
and quickly view these details. These informative resources had quality that ranged
from evocative magazine clips – invoking debates in the group to holiday pictures –
sharing an enjoyable moment with colleagues to announcing the birth of a baby –
sharing emotional and sentimental news with others. The aspect of public availability
has been debated in great detail within the CSCW literature [106, 195, 194]. Using
Merleau-Pontys phenomenology, Robertson [195] suggests that public availability of
practices and artefacts plays an important role in supporting awareness as it is lived.
She states, “awareness can only be achieved by the skillful activity of participants in a
shared space if the resources they have learned to recognize, and therefore understand,
are publicly available to them.” (p. 306)

Another example of such a practice that is in line with the notion of public avail-
ability is the ways designers used the physical space around their studios, in design
case 2. Within ongoing projects, designers used spatial resources to lay the progress
of their work by attaching their updated sketches, planning, and other design ideas
on notice boards, whiteboards and so on. This not only showed the progress of the
ongoing work but also helped in managing and planning the future activities. Use
of spatial resources is a very common practice in design studios. Such practices can
never be ignored while designing technology. The design prototype, CAM, incorpo-
rates this practice, by which designers can continue using the spatial resources and
still be able to exploit the advantage of a digital technology.

Another practice of supporting and conveying awareness that I took into the pro-
totypes was the use of artefacts, in design case 2. Exploring ideas by sketching or
making models is a common practice among designers. In fact, it is through these
design artefacts, such as paper-based sketches or cardboard models, the whole design
process progresses. These design artefacts serve not only as a communication tool
but also a means of establishing common ground among co-designers. During the
process of establishing a common ground, the materiality, spatio-spatiality and sen-
sorial qualities of these artefacts play an important role. The design prototype – CAM
has utilized this practice and facilitated designers to exploit the material richness of
design artefacts.

8.4 Artefacts and Physical Space

From this thesis, there were two issues that came out very strong in supporting aware-
ness: the role of artefacts and physical space. Both these issues point to the fact that
materiality has a powerful role in the organization of work or other joint activities. A
large set of HCI and CSCW literature is devoted to the appreciation of artefacts and
space in supporting coordinative activities [188, 7, 207, 216, 138, 140, 245]. Even
some of the well-known conceptual frameworks to understand collaborative work
such as distributed cognition [120], activity theory [171] and actor-network-theory
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[150] incorporate the notion of artefacts and space. In a way, artefacts and physi-
cal space cannot be seen separately as two mutually exclusive phenomena, as a set
of artefacts and their ecological arrangement in a workplace constitute to the very
nature of the workplace.

In the two design cases, the role of artefacts and physical space in supporting
awareness was quite apparent. In design case 1, artefacts such as the postcards on
the staffroom’s door conveyed a kind of interpersonal awareness to other members
that was personal and sentimental in nature. The staffroom door as a spatial entity
played a role of a placeholder. Staff members’ familiarity within different geograph-
ical locations in the department and their understanding of the ‘social’ nature of the
staffroom led to their practice of using staffroom door as a notice board for supporting
purely social and sentimental purposes. In the example of the secretary’s office door,
it was seen that the situatedness of her office at a very central and accessible location
in the department led to the secretary’s practice of keeping post-it notes (describing
her status and specific messages to others) whenever she was away and keeping the
doors open when she was in the office. Similarly, the playful artefacts (chapter 4,
figure 4.4), kept outside the office doors, with a rotating arrow to mark the current
activity of the office owner made passersby aware of the physical status of the office
owner.

In design case 2, there were several examples where design artefacts such as
sketches, drawings, storyboards and physical models played a role in conveying aware-
ness of the ongoing work. As I addressed in chapter 6, these material design artefacts
played not only the coordinative and organizational roles but also the experiential
role. The way designers were able to exploit the material, interactive and experien-
tial qualities of an artefact helped designers in all stages of the design process. The
physical space of design studios also helped in the design process by providing orga-
nizational resources and fueling creative thinking. The way designers adapted their
physical space and other spatial resources also helped in supporting their reflective
thinking.

8.5 “Less is more” – for supporting awareness

It is also important to provide a short commentary on a design sensibility that is rele-
vant to my design approach, namely – ‘less is more’ design sensibility. Less is more was
the central theme of Ludwig Mies van der Rohe’s minimalist design and has since be-
came a known design principle. It advocates for simplistic and clear design with min-
imal functionality. I believe that less is more sensibility can be relevant for designing
for awareness. This is due to the fact that awareness is a subtle aspect of people’s com-
municative and coordinative behaviors. It is not a directly observable phenomenon,
as it is not a specific thing that people do to be aware of others. The point that I want
to make here is that people develop skills and adapt spatial resources to maintain
awareness information. By a minimalistic design, users can be provided with usage
and interpretive flexibility, by which they can establish and maintain awareness. This
is also central to the experience-focused perspective, as from an experience-focused
perspective, users are seen as active creators of experience [49, 167].
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In both the design cases, the prototypes that I have designed have minimal func-
tionality. Panorama simply projects the visual information that is sent by staff mem-
bers or captured by wireless sensors in a compelling manner. This, as I showed in
the field trials of Panorama, provided ‘interpretive flexibility’ and led to participants’
curiosity, amusement and surprise. CAM simply allows designers to store relevant
information onto their material design objects. This, as I showed in the field trials
of CAM, provided ‘usage flexibility’ and led the participants to use CAM for differ-
ent purposes: storing meeting minutes, as design archive, exploring design ideas and
other creative uses. I believe that because of such a simple and minimalistic function-
ality, these technological prototypes became more easily integrated into the everyday
practices of their potential users. These two prototypes cannot be termed as smart
technologies. Neither CAM nor Panorama made decisions for their users, these tech-
nologies merely facilitated with information which could then be made sense of by
their users. As shown in the field trials of CAM, the complete control was in the
hands of designers who used CAM in their design project by appropriating its use.
In short, less immediate complexity is seen to give rise to the eventual possibility of
more overall functionality.
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9
Conclusions

This thesis has explored the design of awareness systems by following the experience-
focused HCI perspective. In this chapter, I will conclude my work by summarizing the
contribution, briefly discussing the methodology, providing the limiting aspects of this
work and finally, giving future directions.

9.1 Contributions

I will summarize the major contributions of this thesis. In the introduction of this
thesis, I stated that the contributions of this thesis can be seen in terms of conceptual,
empirical and technological viewpoints.

On the conceptual viewpoint, I believe that this thesis showed how people’s “ex-
periences” can be understood in their natural settings and how it can be supported by
technological means, in two different situations. In design case 1, I used the lens of
‘situatedness’ to understand how staff members practiced non-work and pleasurable
social awareness in an academic department. In addition to contextual interviews
and naturalistic observations, I applied a participatory method called organizational
probes, in order to gain access to the situated experiences staff members have in
the department. In design case 2, the notion of ‘physicality’ was used to understand
collaborative practices – that supported creativity. In this case, I analyzed live and
video-recorded design sessions of professional and student designers. A greater in-
sight into physicality was also drawn from the use of methods such as contextual
interview and naturalistic observations. Both situatedness and physicality are quite
inherent in understanding practices and experiences of people at work.

On the empirical viewpoint, both the design cases highlighted some of the very
interesting practices that people apply in their everyday work life. Since, both the
design cases targeted different types of awareness systems, a large set of varying
practices were seen during the fieldwork. In design case 1, the practices of using
staff room door for attaching social, personal and sentimental objects; using notice
boards and other publicly available media to make announcements; keeping playful
objects to inform others about one’s status, and so on were seen to be some useful
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ways for conveying awareness. In design case 2, the practice of utilizing the richness
of material artefacts to explore creative ideas, using drawing boards for showing the
current status of an ongoing project, supporting reflective practices by using spatial
resources, using ‘bodies’ to explore design ideas were only a few examples of how
design was practiced in, both, academic and professional design studios. Although, I
do not intend to make any claims on ‘design practices’ in general, the empirical results
showed some new insights into the design studio culture.

From a technological viewpoint, the thesis reports the development of prototypes
of awareness systems, in two different design cases. In both the design cases, I have
utilized existing or off-the-shelf technologies to show a proof-of-concept. Both the
design cases, however, did need some alterations and adaptations in existing tech-
nologies to suit the needs. This is not an uncommon approach in HCI, rather this is
sometimes valued more, where technologies are intentionally left unfinished so that
user testings can provide useful guidance to make further improvements. As Harper
et al. [99] suggests “in the future, more lightweight, rapid prototyping and design iter-
ation processes will be required, ones that will allow complex ecosystem experiences to be
investigated as well as simpler, human-machine relationships.” In both the design cases,
I did not intend to develop a fully fledged system that can be used as is but focused
on learning new insights from these lightweight prototypes.

9.2 A word on Methodology

Both of my design cases were divided into two chapters. In one, I provided an un-
derstanding of people’s current practices and experiences and, in the second chapter,
I showed an early design of prototypes that can be put to trial in natural settings.
Methodologically, I utilized a bottom up design approach in both the design cases.
In this sense, the design of the prototypes was informed by the empirical results of
the fieldwork. The design decisions for both of the prototypes are completely based
on the empirically-informed ‘design implications’. The bottom up approach to design
helped ground both the design prototypes in people’s practices and experiences.

9.3 Limitations

It is important to point out the limitations of my thesis. At the outset, I acknowledge
that my personal interests, motivations and financial and temporal resources of the
project had (positively or otherwise) affected this thesis. However, to point out a few
specific issues, in the following I discuss the limitations of my work.

This research, in general, follows a qualitative approach to achieve its goal. The
thesis can be seen as a combination of four qualitative field studies – chapter 4 to
7. One of the main limitations of this research would be its ‘generalizability’. Given
the exploratory nature of this research, it was not possible to conduct hypothesis
testing experiments. The kind of approach used in the thesis emphasized on letting
different phenomena emerge from a given context, rather than, studying predefined
or known phenomena. Hence, on the one hand, it might be difficult to reproduce the
results generated from these qualitative field studies. One the other hand, however,
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it provides a unique and rich perspective on people’s experiences. The two awareness
systems that were designed as a part of this research, namely, Panorama and CAM
may not be seen as the only possible ways to support awareness. Using the design
implication, generated in chapter 4 and 6, one can come up with completely different
systems. This is more of a richness of the qualitative orientation than its limitation.

Another limitation of this thesis is the difficulty in recruiting participants. This is
more the case in design case 2. For studying cooperative design practices, I looked at
both academic and professional design studios. As I mentioned in chapter 4, I have
had a prolonged exposure to the academic design studios compared to professional
ones. Ideally speaking, I would have liked to spend as much time in the professional
design studios, as I did in academic one. However, I could not get prolonged access to
professional product design studios. This was partly due to the nature of my research
– which needed to look into the creative processes used by designers. In professional
design studios, such information may not be easily shared to others. Fortunately, I
could get, somewhat limited, access to a few professional studios, where data was
collected using contextual interviews and semi-formal observations.

9.4 Future Directions

Awareness systems can be seen as communication devices, although they do not sup-
port direct communication. I see a great potential in developing a ‘new’ genre of com-
munication devices using experience-focused perspective. The experience-focused
perspective on design incorporates a holistic and a wide ranging view on people’s ev-
eryday lives. This is certainly more valued than the task-based approaches. I propose
to find new and better ways to explore the holistic view on people’s activities. This
will require the articulation of diverse methodologies. The two prototypes that are
presented in this thesis show that they support much more than conveying specific in-
formation. They incorporate play, expressions and creativity. I believe that research in
awareness systems should focus on aspects such as these that are social and personal
in nature.

On a conceptual level, I see potential in utilizing the notions of ‘physicality’. This
notion is not new to the field of HCI. In fact, tangible computing, tabletop displays,
and a large portion of ubiquitous computing research attempt to utilize natural in-
teractions and in turn utilize the notions of physicality. However, there is more to
physicality than support for natural interaction. As I have shown in this thesis, physi-
cality can be used to study and understand people’s interactions, their use of artefacts
and physical space. I believe that several other aspects related to physicality are not
explored within HCI.

One of the important aspects that came out of the field trials of CAM was its
lifelogging support. Technologically, I believe that the concept of ‘lifelogging’ can have
great potential in supporting wide ranging activities that should be explored further.
CAM can be seen as a tool that supports lifelogging of an artefact such as a paper
sketch. There are applications that support lifelogging activities for humans such as
SenseCam [213] to provide memory aid. I believe that lifelogs of objects as well as
humans can be exploited in several productive ways to explore new design ideas.
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For example, a recent research showed that lifelogs can help patients of diabetes not
only to support their health management activities but also to construct their identity
[160]. Technologies that can support lifelogging can be used in domains such as
learning, health care, supply chain and so on. As HCI practitioners, we should explore
these different possibilities of lifelogging.

9.5 Final Words

I believe that the experience-focused HCI perspective will play an important role in
the conception and design of interactive systems. Clearly, much more work is needed
to arrive at a precise definition and frameworks to apply the experience-focused HCI
perspective. In this thesis, I applied this perspective to conceptualize awareness and
design awareness systems. I also showed how this perspective can be used for the
complete design cycle: starting from problem definition, through ethnographic field-
work and designing prototypes to reporting the field trials of these prototypes. The
thesis showed how both the prototype systems, Panorama and CAM, not only sup-
ported awareness but they also turned out to be ‘reflective devices’. Reflective devices
[217] allow people to reflect on their activities and behaviors by interactive means.
Moreover, the ‘bottom-up’ approach used in this thesis to study and design for aware-
ness seems more appropriate, since practices of awareness may differ in different
situations. It is also well-suited for creative designing. Another important aspect of
the experience-focused HCI perspective is the evaluation. In both the design cases,
open-ended field trials were carried out instead of a ‘formal evaluation’. This is simply
because, the aim behind these two prototype awareness systems was not to follow a
particular task but bring value to users’ everyday experiences.
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Summary

Within Human-Computer Interaction (HCI) and Computer Supported Cooperative
Work (CS- CW) research, the notion of technologically-mediated awareness is often
used for allowing relevant people to maintain a mental model of activities, behaviors
and status information about each other so that they can organize and coordinate
work or other joint activities. The initial conceptions of awareness focused largely
on improving productivity and efficiency within work environments. With new so-
cial, cultural and commercial needs and the emergence of novel computing tech-
nologies, the focus of technologically-mediated awareness has extended from work
environments to people’s everyday interactions. Hence, the scope of awareness has
extended from conveying work related activities to people’s emotions, love, social
status and other broad range of aspects. This trend of conceptualizing HCI design is
termed as experience-focused HCI. In my PhD dissertation, designing for awareness,
I have reported on how we, as HCI researchers, can design awareness systems from
experience-focused HCI perspective that follow the trend of conveying awareness be-
yond the task-based, instrumental and productive needs.

Within the overall aim to design for awareness, my research advocates ethnome-
thodologically-informed approaches for conceptualizing and designing for awareness.
In this sense, awareness is not a predefined phenomenon but something that is situ-
ated and particular to a given environment. I have used this approach in two design
cases of developing interactive systems that support awareness beyond task-based as-
pects in work environments. In both the cases, I have followed a complete design
cycle: collecting an in-situ understanding of an environment, developing implications
for a new technology, implementing a prototype technology to studying the use of the
technology in its natural settings.

The first design case focused on mediating awareness in a work environment with
a purpose of supporting social and informal interactions and community building. Us-
ing ethnomethodologically-informed ethnography, I studied an academic department
over the period of six months and developed a prototype of an awareness system
called Panorama that playfully mediated social awareness in a medium-sized work
organization. Panorama is a large-screen display that supports mixed-initiative inter-
action. It allows co-workers to send their personalized objects such as holiday pic-
tures, postcards and textual messages to be shown on the large screen in a dynamic
way. At the same time, the system fetches abstract cues from the environment and
represents these on the large screen. The purpose here is not to improve the work
efficiencies but to create an environment that makes the co-workers socially aware
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of each other’s activities in a playful manner. I deployed the Panorama prototype in
a staffroom of an academic department for two weeks and studied how it affected
co-worker’s interactions and awareness about each other.

The second design case was a part of a larger EU project called AMIDA (Aug-
mented Multiparty Interaction with Distance Access). My goal was to design an in-
teractive system to mediate awareness within a creative design studio environment.
Using ethnomethodologically-informed ethnography, I studied 2 academic and a few
professional design studios over eight months and developed a mobile phone bases
prototype system called CAM (Cooperative Artefact Memory). CAM allows designers
to collaboratively store relevant information onto their physical design artefacts, such
as sketches, collages, story-boards, and physical mock-ups in the form of messages,
annotations and external web links. After the implementation, I studied the use of
CAM in a product design studio over three weeks to understand how CAM supported
awareness during creative design sessions.

Overall, my PhD dissertation shows how ethnographically informed understand-
ing of a work environment can help in designing systems. My ethnomethodologically-
informed approach helps in both conceptualizing and designing for awareness in in-
teractive systems. The work done in the two design cases provides important insights
into designing awareness systems using experience-focused HCI perspective.



Appendix 1: Organizational Probes & Contextual
Interview Questions (Chapter 4)

1. Organizational Probes: Sample Postcards
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2. Organizational Probes: Sample Questions

1. Give us an overview of your life at the department in 6 to 10 photographs. Please
describe what these images stand for and provide relevant reasons.

2. We have provided 2 maps here. First, for the Informatica Section (3rd Floor) and
second, for the VU University campus. On these maps please mark the following, using
the colored pencils:

1. The places you visit frequently

2. The places where you meet others

3. The path(s)/route(s) that you usually take

4. The places you go to, to fulfill a specific work supporting task (i.e. get your printouts)

5. The places you do not like

Please give your reasons for the areas you colored!

3. What do you do if you want to meet colleagues? Describe an example,

4. Tell us / Show us something funny about a colleague.

5. Things you like to know about your colleagues...

6. What things or events do you consider to be too private to share with your colleagues?
Please explain why

7. Describe or illustrate a social gathering at the department (such as lunch, coffee-breaks,
etc.).

8. Characterize your relationship with students. Provide an example

9. Describe your activities in the staffroom.

10. What do you like about the department? Provide details.

11. Describe the best time at the department.

12. Describe your favorite places at the department.

13. I feel good at work when...

14. Describe and show us your favorite items in the department.

15. Describe an ideal day at work and how you feel about such a day

16. Things that should be improved in the department...

17. What do you miss in the department? Please explain
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18. Who do you miss in the department? Please explain

19. I feel lonely when...

20. Describe a tough day at work and how you feel about such a day.

21. Choose a metaphor from the following, and describe yourself along with your col-
leagues.
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3. Contextual Interview: Sample Questions

1. What do you talk about with colleagues? For example: research, extracurricular activi-
ties, or any other topics as well.

2. What staff activities take place? Please describe one of them.

3. How do you share information with colleagues?

4. In general (modes of communication)

5. Using what type of tool or artifact

6. How do you know where a colleague is (when not at his/her desk)?

7. Would you like to know? Why?

8. How do you know what a colleague is planning to do (for example, conferences in the
next two weeks)?

9. Would you like to know? Why?

10. How do you let colleagues know were you are and what you are up to?

11. What kind of information do you not want to share with colleagues (in general)?

12. Are there any difficulties in communicating with colleagues?

13. Could you give an example?

14. Do you like to know about a colleague’s extracurricular activities and family? Why?

15. What would you like to know about your colleague’s that is not shared now?



Appendix 2: Interview Questions & RGT Cards
(Chapter 5)

1. Interview Questions

1. When looking at Panorama what draws most attention?

2. Does it enforce you to look at it?

3. Do you think Panorama supports social awareness

4. Would you send in content yourself?

5. Do you have any other remarks on Panorama?
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2. RGT Cards



Appendix 3: Pre and Post-session Questionnairs
(Chapter 7)

1. Questionnair

1. I am well informed about the important events in my project.

2. I find it easy to know what my project partners are doing.

3. I feel a part of the group while working in the project.

4. I am aware of the ongoing activities in my project.

5. I can easily establish and retain the connection with my project partners work.

6. I can easily know the current state of the project.

7. I am aware of my duties and tasks as well as other partners tasks in the project.

8. The physical design objects (such as sketches, models) are important for communicat-
ing information in the group.

9. I can easily present my work to other using this system

10. Inviting my project partners to look at my work is easy.
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2000-08 Veerle Coupé (EUR), Sensitivity Analyis of
Decision-Theoretic Networks
2000-07 Niels Peek (UU), Decision-theoretic Planning of
Clinical Patient Management

2000-06 Rogier van Eijk (UU), Programming Languages
for Agent Communication
2000-05 Ruud van der Pol (UM), Knowledge-based
Query Formulation in Information Retrieval.
2000-04 Geert de Haan (VU), ETAG, A Formal Model of
Competence Knowledge for User Interface Design
2000-03 Carolien M.T. Metselaar (UVA), Sociaal-
organisatorische gevolgen van kennistechnologie; een pro-
cesbenadering en actorperspectief.
2000-02 Koen Holtman (TUE), Prototyping of CMS
Storage Management
2000-01 Frank Niessink (VU), Perspectives on Improving
Software Maintenance
1999-08 Jacques H.J. Lenting (UM), Informed Gam-
bling: Conception and Analysis of a Multi-Agent Mecha-
nism for Discrete Reallocation.
1999-07 David Spelt (UT), Verification support for ob-
ject database design
1999-06 Niek J.E. Wijngaards (VU), Re-design of com-
positional systems
1999-05 Aldo de Moor (KUB), Empowering Communi-
ties: A Method for the Legitimate User-Driven Specification
of Network Information Systems
1999-04 Jacques Penders (UM), The practical Art of
Moving Physical Objects
1999-03 Don Beal (UM), The Nature of Minimax Search
1999-02 Rob Potharst (EUR), Classification using deci-
sion trees and neural nets
1999-01 Mark Sloof (VU), Physiology of Quality Change
Modelling; Automated modelling of Quality Change of Agri-
cultural Products
1998-05 E.W. Oskamp (RUL), Computerondersteuning
bij Straftoemeting
1998-04 Dennis Breuker (UM), Memory versus Search
in Games
1998-03 Ans Steuten (TUD), A Contribution to the Lin-
guistic Analysis of Business Conversations within the Lan-
guage/Action Perspective
1998-02 Floris Wiesman (UM), Information Retrieval by
Graphically Browsing Meta-Information
1998-01 Johan van den Akker (CWI), DEGAS – An Ac-
tive, Temporal Database of Autonomous Objects



This thesis gives a glimpse into the lives of academics and designers and insight into how to design engaging and 
reflective devices for them and others. Dhaval has a keen eye for the details of work-a-day life, and a mastery of the 
theoretical literature.


Prof. Alan Dix, Lancaster University, UK




This HCI thesis in the field of awareness systems shows a good appreciation of the relevant literature across a variety of 
fields. It also demonstrates the importance of performing extensive field studies in order to understand the 
phenomenon in question before creating prototype support systems, and provides informative evaluations of these 
resulting technologies.


Prof. Liam Bannon, University of Limerick, Ireland

ISBN: 978-90-365-3135-1

DOI: 10.3990/1.9789036531351

ISSN: 1381-3617, No: 11-190

Experience-focused HCI proposes a shift from HCI’s traditional focus on supporting 
task-based and productivity-oriented goals to encompassing personal, emotional, fulfilling 
and other experiential aspects, while designing interactive systems. This thesis uses an 
experience-focused HCI perspective for designing awareness systems – technologies that 
can convey information about other people’s status information, activities, behaviors and 
other contextual information. This thesis reports two design cases, in two different 
contexts: an academic department and a design studio. In both the design cases, the 
thesis illustrates a complete design cycle, starting from problem definition, through 
ethnographic fieldwork and designing prototypes to reporting the field trials of these 
prototypes. Overall, this thesis makes methodological, empirical and technological 
contributions to the current state of HCI.

Th is thesis gives a glimpse into the lives of academics and  designers and  insight into how to design 
engaging and reflective devices for them and others. Dhaval has a keen eye for the details of work-a-day 
life, and a mastery of the theoret ical literature.


Prof.  Alan  D ix,  Lancaster  Un ive rsity,  UK




Th is HCI t hesis in the field of awareness systems shows a good appreciation of the relevant literature 
across a var iety of fields. It also demonstrates the importance of performing extensive field studies in 
order to understand the phenomenon in  question before creating prototype support systems, and 
provides informative evaluations of these result ing technologies.


Prof.  Liam Bannon, Un iversit y of Limer ick, I reland

ISBN: 978-90-365-3135-1

DOI: 10.3990/1.9789036531351

ISSN: 1381-3617, No: 11-190


	Dhaval_Vyas_Thesis2011 1
	Vyas_thesis_2010a
	Introduction
	Awareness in HCI and CSCW
	Experience-focused HCI
	The Thesis
	Research Approach
	Research Context

	Contributions
	Thesis outline

	I Background
	Awareness and Awareness Systems
	Introduction
	Awareness
	Characteristics of Awareness
	Awareness: An experience-focused perspective

	Awareness Systems
	Media Spaces
	TeamWorkStation
	Informative Art
	Hello.Wall
	Hermes
	Whereabouts Clock
	Family Portraits

	Summary

	Theoretical Frameworks for Understanding Group Work
	Introduction
	Theoretical Frameworks
	Activity Theory (AT)
	Distributed Cognition (DCog)
	Grounded Theory (GT)
	Ethnomethodology (EM)
	Participatory Design (PD)
	Summary



	II Design Case 1: Awareness in a Department
	Fieldwork in an Academic Department
	Introduction
	Play @ Work?

	Social Awareness
	Early Work on Social Awareness
	Social Awareness beyond Work-Related Activities
	Conceptualizing Social Awareness

	Studying Social Awareness in a Work Organization
	Ethnographic Field Study
	Organizational Probes
	Participants

	Results
	Self Reflections
	Casual Encounters

	Discussions and Implications
	On `Play'
	On `Place'
	Implications for Design

	Summary

	Panorama and its Field Trials
	Introduction
	Panorama: Supporting Playfully-mediated Social Awareness
	Representation
	Two Levels of Communication
	Early Assessments of Panorama
	Results of Early Assessments

	Field Trial of Panorama
	The Setup
	Methods

	Results
	Observations and interviews
	RGT

	Discussion
	Summary


	III Design Case 2: Awareness in Design Studios
	Fieldwork in Design Studios
	Introduction
	The design studio culture

	Related Work – Studying Design Practices
	Study Methods
	Results – Practices that Support Creativity
	Use of Artefacts
	Use of space
	Designerly Practices

	Discussion and Implications
	Implications for Design

	Summary

	CAM and its Field Trials
	Introduction
	Related Work

	Cooperative Artefact Memory (CAM)
	How CAM follows `Design Implications'

	Field Trials
	Observations
	Results I: How CAM was used...
	Digital Extension of Physical Objects
	Design narratives
	Design archive
	Types of tagged artefacts
	Statistics of use

	Results II: how CAM Supported Awareness and Design Activities
	Awareness and Communication
	Expression and Aesthetics
	Playful
	Creative Exploration
	Reflection and Critique

	Discussion
	Internet-of-Things
	Object Memory

	Summary


	IV Reflections
	Discussions on Awareness
	Introduction
	Experience-focused HCI
	Awareness grounded in people's practices
	Artefacts and Physical Space
	``Less is more'' – for supporting awareness

	Conclusions
	Contributions
	A word on Methodology
	Limitations
	Future Directions
	Final Words

	Bibliography
	Summary
	Appendix 1
	Appendix 2
	Appendix 3
	Thesis Publications
	SIKS Dissertation Series


	Untitled-2 (2)

