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Abstract
This thesis deals analytically and through design with the issue of Hu-
man–Computer Interaction (hci) with mobile devices; mobile interaction. 
Specifically, it is a investigation into and a capitalization on the multistable 
kinds of relations that arise between the threefold of human user, artifact, 
and world, and how dealing with this kind of technology and these rela-
tions in many ways must be regarded as different from mainstream hci. 
This subject matter is theoretically, methodologically, and empirically 
approached from two to hci unconventional outlooks: a phenomenologi-
cal and a design-orientatied attitude to research. 

The main idea pursued in this work is that while hci for historical rea-
sons follows a tradition of disembodiment, its opposite—embodiment—
needs to come into view as an alternative design ideal when dealing with 
mobile interaction. The tradition of disembodiment in hci, how it is ap-
plied within mobile interaction, and the conceptual switch in focusing 
on embodiment and human, technology, world relations are thoroughly 
analyzed and discussed. A proper understanding of these issues are seen 
as necessary for the primary purpose of this book: to provide designers of 
mobile interaction with the conceptual means needed to construct new 
and better styles of mobile interactions. To equip designers and research-
ers with the possibility of choosing an alternative path, the book provides 
a range of alternative conceptualizations, modeled primarily around 
phenomenological concepts such as embodiment, meaning, and involve-
ment. In order to minimize the distance between these new notions and 
how they may be practically applied for design, four research prototypes 
are presented and discussed that all in different ways capitalize on these 
conceptualizations. The thesis concludes with an empirical-style study, 
which uses the Repertory Grid Technique to elicit the participants’ ex-
periences of using a number of mobile information technology devices, 
including the research prototypes presented in this work.
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and love I get from Maria Löfgren. In retrospect, particularly the 
long walks that soon became daily routine come to mind, shar-
ing our quandaries over the art of writing doctoral theses—and 
keeping me in mental, if not physical, shape. Thank you.

Having the grand bit done, lots of other people also come 
into view as being important for this work. As one would have 
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¶ Ove r v i ew

this  book deals  with mobile interaction—or 
human use of mobile information technology. It is an investiga-
tion into the various kinds of relations that emerge from such 
use, and how capitalizing on these relations may eventually come 
to challenge our conceptualization of human–computer inter-
action (hci). A change in mindset is necessary for the purpose 
of this book, which is to provide designers with the conceptual 
means to come up with new and better styles of interaction than 
those that users are confronted with today when using their mo-
bile phones, digital cameras, and personal digital assistants. The 
argument that runs throughout this book is that while hci for 
historical reasons has followed a tradition of disembodiment, its 
opposite—embodiment—may be more appropriate as a design 
ideal for mobile interaction. 

The goal of these thirteen chapters hence becomes, first, to 
demonstrate the tradition of disembodiment in hci; to show 
how it is applied in mobile interaction; and to argue why it is not 
a good model for the latter. Then, to equip designers of mobile 
interaction with the possibility of choosing an alternative path, 
the book’s second objective is to produce a pool of alternative 
conceptualizations modeled around the concepts of involve-
ment, embodiment, and meaning. Third, to reduce the distance 
between the new concepts and how they may be practically ap-
plied, the book presents four research projects where they have 
been used for designing mobile information technology. 

Finally, when the book has offered a number of new research 
prototypes based on the design ideal of embodied interaction, 
the fourth objective—to further promote the switch from dis-
embodiment to embodiment—is to see how these devices are 
experienced by users in comparison to existing examples of mo-
bile interaction. Is mobile information technology designed for 
embodiment experienced differently?

In light of this, it is somewhat ironic that this book, which will 
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eventually come to suggest the importance of involvement and 
embodiment for designing mobile interaction, commences with 
a chapter entitled ‹ overview ›—as it echoes the ideals of disem-
bodiment, control, and views from nowhere against which this 
book could be seen as a reaction. 

¶ audiences

This book has been written with three main audiences in mind. 
First, designers of mobile information technology should find it inter-
esting as it appears to be one of the first books there is to take 
a detailed look at the issue of mobile interaction. It should also 
draw the attention of this group since it provides a conceptual 
palette for thinking specifically about mobile interaction, which 
to this date has been largely missing. Designers may also appreci-
ate the approach that this book takes to design and to research. 
Most methodological tools and techniques have here been ap-
plied with an eye on design. For instance, the unconventional, 
first-person approach for getting at the experience of a mobile 
information technology, presented in chapter five, and the ap-
proach for getting at other people’s experiences, found in chap-
ter twelve. These are examples of things designers can use to im-
prove their designs—they are not only useful for researchers. 

This book should also be of interest to designers since it in-
troduces and discusses in detail the difference between mobile 
interaction and traditional, desktop-style interaction. While a 
large body of literature and praxis is present in the area of inter-
action and usability in general, very little has been written and 
widely accepted on what makes mobility and mobile interaction 
different than (or, indeed, similar to) other kinds of interactional 
circumstances. This book thus attempts to provide designers with 
a solid basis for dealing also with the first part of the term mo-
bile interaction. And, finally, designers may also find influences 
in, and get new ideas for creative design solutions from, the four 
research prototypes that are presented and discussed in detail in 
the third part of this book.

Second, this book is also intended to be of interest and value to 
researchers in the field of human–computer interaction. While the in-
terest from those in the area that deal specifically with mobility is 
obvious, the intent is that this book could also be of value to oth-
ers in the field and to those that work in related fields of research, 
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such as Informatics and computing science, as well as various de-
sign disciplines. This is because while this book is about mobile 
interaction, a similar approach could be applied to other interests 
as well. Thus, if your interest is not in mobility specifically, the 
hope is that this book will provide you with an interesting and 
partly new approach to computer-related research in general and 
to the study and thinking in and around interaction in particular. 

Third, this book has also been written for an audience in the 
field of philosophy of technology. This is because it attempts to 
use influences and conceptual tools from this field of thought, 
specifically from its phenomenological strand, and apply them to 
design in a specific technological area; mobile interaction. In do-
ing so, these conceptual tools will themselves be subject to the 
unavoidable test that stems from something being applied. While 
the overall question of this book is whether or not the phenom-
enological concept of embodiment is a useful ideal for designing 
mobile information technology, the main interest from those in-
terested in philosophy of technology may rather be the combi-
nation of philosophically grounded theoretical constructs and a 
design approach where those constructs become used in practice 
and discussed in detail in a specific technological context.

¶ approach and f ield of  research

Human–computer interaction is a theoretically and methodolog-
ically diverse field. It differs from most disciplines in the natural 
sciences in that it does not have a single paradigm within which 
most research takes place. Rather, it is in this respect more re-
lated to the social sciences and the arts in that a number of com-
peting theoretical and methodological ‹ bundles › come to guide 
different research communities. 

Information processing has largely been the theoretical foun-
dation of what may be called the first wave of human–computer 
interaction. Many of the limitations of cognitivistic and objec-
tivistic hci have been well demonstrated in canonical works by 
for instance Suchman (1987), Winograd & Flores (1986), and 
Landauer (1991). From the early 1990’s and on however, a new 
breed of hci researchers has been exploring interactional issues 
where the user is regarded in quite different ways than as an in-
formation processor. Rather, the purpose of these efforts has been 
to establish an understanding of the relationship between user 
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and artifact in terms of, for instance, the artifact’s affective quali-
ties rather than its efficiency; the experiences an artifact gives rise 
to rather than its performance; the fun and playability that come 
from an artifact rather than the error rate of using it; and issues 
such as sociability and acceptability rather than learnability. A num-
ber of conceptual frameworks have been proposed within hci as 
candidate theoretical foundations for coming to terms with this 
post-cognitivistic, second wave hci conduct. Among the most 
significant of these are ethnography and ethnomethodology (e.g. 
Suchman, 1987; Dourish, 2001); phenomenology (e.g. Wino-
grad & Flores, 1986; Dourish, 2001); distributed cognition (e.g. 
Hutchins, 1995); activity theory (e.g. Nardi, 1996; Kaptelinin, 
1996); and design theory (e.g. Winograd et al, 1996).

It is this diverse and uncertain context that situates this book, 
and which to some extent renders it possible in the first place. 
Where will hci go in the next couple of years? Will any of these 
candidate frameworks take on a leading role, aspiring to paradig-
matic qualities? The view which is argued strongly in this book is 
that none of these alone holds the capacity to become a paradigm 
for hci work, because none of them possesses all the tools, tech-
niques, answers, and support that are required for the conduct 
of contemporary, second wave hci. Rather, the solution seems 
to lie in the ability to combine knowledge and approaches from 
these conducts, as hci needs typically to deal with four issues si-
multaneously: artifacts, people, context, and design, where each 
of the candidates above seems only to be able to handle two or 
three of these. In this work, phenomenology and design theory will 
be combined with the thought that they together form a strong 
basis—a foundation, a stance, a basic approach—from where it 
becomes possible to deal with all four of these issues while con-
ducting hci. This is however not to say that other theoretical 
stances would not have been useful in this work. It is simply to 
say that this is one study, and restricting the study in this way is 
one of many choices that the author has had to make to be able to 
carry out this work in practice. Why these two approaches have 
been chosen over others and what they will individually and as a 
unit contribute will be discussed in detail in the first part of this 
book. Thus, rather than review and comment upon all theoreti-
cal and methodological approaches available to a hci researcher 
at this time, this book will focus on those that have actually been 
used for carrying out this work; the phenomenological attitude and 
the design-oriented attitude.
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How To Read This Book

As will become clear, the concepts of sketching, unfolding, and ho-
rizons have been important tools through which the work which 
underlies this book has been able to proceed. But while these 
concepts and their role in this work will be explained more thor-
oughly later, it should be noted now that these concepts have 
also been important for the author in the bringing forth of the 
text that makes up this book. Apart from inspiring, guiding, and 
structuring the work that has been conducted in studying mo-
bile information technology devices, designing and developing 
technology, and studying users, these concepts have also—quite 
naturally—come to influence the way the book has been written 
and its author’s approach at storytelling. 

To hold that the writing of a text is simply about reporting 
thinking and work that took place somewhere else would be a 
similar argument to that which holds that sketching in design 
work is simply about externalizing one’s mental image of what it 
is one wants to design on a sheet of paper. While the many prob-
lems with the latter view are discussed in detail in chapter four, 
it is enough to say here that sketching is rather a way of think-
ing and working than it is an act of externalization. The same 
goes for writing. There is no such thing as a clear-cut distinction 
between research work and research writing. Obviously, what 
may be called research work in hci—studying artifacts, design-
ing prototypes, setting up experiments, talking to users, and 
so on—influences research writing, i.e. what becomes written 
about, but research writing in itself naturally also influences re-
search work; in fact, it is research work as well. And it is here that 
the three concepts of sketching, unfolding, and horizons come in 
as tools that the author makes use of—for research work as well 
as for research writing.

Sketching and unfolding in this context point to the way in 
which the argumentation in this book is composed. Rather than 
to line up, for instance, a number of alternative views and then 
explicitly—from an outside position—deciding on one of these, 
this book tends to work from within the available views; sketch-
ing with their different arguments and trying to unfold and reveal 
correlations between them as well as their inherent differences. 
The reader may find that the author lingers for some time on de-
cisions like these. This has ultimately to do with the belief that 
there is no such outside position from which a decision like that 
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can be made, but undoubtedly, this at the same time makes the 
book more difficult to read as it demands more from the read-
er in terms of effort and attention, and ultimately, interest. But 
what is gained, hopefully, is the freedom and space this lingering 
opens up for keeping several things in the air at the same time, 
allowing them to be analyzed, discussed, related, and compared 
with each other. 

Some readers of this book are likely to begin by looking for the 
definitions section. Unfortunately for them, there is none to be 
found, at least not in its traditional sense. But from within the 
inside position argued above, the concept of horizon comes in 
handy in relation to the need for definitions. It suggests the time 
when one has sketched and unfolded a concept or a phenomenon 
enough; not completely, but enough to carry on. A horizon in this 
sense, in the context of writing this book, points to the time in 
the text when the author considers that a concept, an argument, 
or an idea in general has been developed well enough so that it 
is possible to move on. Horizons like these—from the point of 
view of this book—hold the true definitions of things.

¶ the book’s  structure

All in all, this book consists of thirteen chapters. Some of these 
chapters belong together, in that they pursue similar ideas or 
have structural bonds to other chapters. Because of this, these 
thirteen chapters have been further partitioned into four parts, 
named Inauguration, Suppression, Variation, and Reflection.

While each chapter is fairly free-standing in character, typi-
cally dealing with some specific issues and ideas, reading the 
book chapter by chapter, cover to cover, has some advantages 
over diving into those chapters which may initially appear the 
most appealing to the reader. This is because the book has been 
structured in such a way that each chapter tries to accumulate a 
body of concepts, arguments, and findings; where the discussion 
at times continues from chapter to chapter. Reading the book’s 
four parts sequentially is thought to render its underlying struc-
ture in a fairly straightforward way. 

Part One: Inauguration

The first part, entitled Inauguration, has the objective of introduc-
ing the reader to some epistemological beliefs underlying this 
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work. This part does not therefore enter into lengthy discus-
sions on the pros and cons of all the various methods, theories, 
and techniques that are available to a hci researcher, but rather 
focuses on what is particular with the approach of this work. In 
part, this is thought necessary as the epistemological fundamen-
tals on which this work are based are quite different from those 
that typically underlie work in and around hci.

The laying out of these is done through the introduction of two 
so-called attitudes to research. First, chapter two and three discuss 
different aspects of the phenomenological attitude. Where chapter 
two deals with some basic structural aspects of the phenomeno-
logical attitude, comparing it with and differentiating it from 
primarily a traditional scientific account, chapter three—with 
this basic understanding in mind—is allowed to dig deeper into 
some conceptual structures of phenomenology. Notions such as 
being-in-the-world, embodiment, involvement, and meaning 
come to light here, and are used as conceptual tools throughout 
this work for analysis, discussion, and sense-making—as well as 
for design. 

Chapter four discusses this book’s second attitude; the design-
oriented attitude. Here, a foundation for working with the research 
prototype as a tool for understanding and thought is sketched 
out. Some methodological as well as conceptual influences from 
design theory are presented and discussed, as is the way the adop-
tion of the attitude of design may come to change how research 
in hci is conceived and conducted.

Part Two: Suppression

The second part of the book is entitled Suppression. It deals 
specifically with the concept of mobility, through three different 
kinds of analysis of mobile information technology—three phe-
nomenologies. Here, mobility is not found to be the novel and in 
a metaphorical sense fully wireless phenomenon it is sometimes 
addressed as, but rather, quite on the contrary, it is something 
which is very strongly situated and rooted in a world where ex-
isting praxis and technological legacy, as the part’s name suggest, 
seem to confine mobility.

In chapter five, phenomenological descriptions of experiencing 
a number of different mobile devices will allow us to perceive 
that what characterizes the relation between the user, a mobile 
information technology device, and the world is the relation’s 
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changing nature; a kind of multi-stable relationship which is not 
generally found in other kinds of computational technology. 
Chapter six looks in detail at some common conceptual under-
standings of mobility found in contemporary research literature. 
It finds that for the most part, discussions of mobility tend to be 
concerned with issues of Cartesian space and corporeal freedom, 
which seem at odds with the phenomenological attitude’s inter-
est in social and physical situatedness and human involvement.

Closing and in some ways summarizing this part, chapter seven 
attempts to analyze what is now known about mobility and mo-
bile information technology in light of the desktop computer. 
This analysis shows some pertinent bonds between the two, 
where the argument is that a number of interactional pre-as-
sumptions in desktop computing are generally not met by mo-
bile information technology, by the user of such technology, or 
by the situation in which use takes place.

Part Three: Variation

When the reader reaches this point, the book will have presented 
its epistemological background as well as it will have performed 
three different analyses of mobile information technology and 
mobile interaction. So far however, support has been sought pri-
marily in the phenomenological attitude. The reader will now ex-
perience a change in attitude of this work, as the design-oriented 
attitude comes clearly into view, siding with its phenomenologi-
cal counterpart. From here and onwards, the book is not only 
about analyzing and trying to understand, it rather combines this 
interest with a different kind of commitment to technological re-
search—an active stance. 

Entitled Variation, the purpose of this part’s chapters is to pres-
ent four different kinds of mobile information technologies 
which all, in different ways, have been designed as variations and 
alternatives to the interactional and use-related themes that have 
been established in previous chapters. This part hence makes use 
of the research prototype as a tool for the researcher to go into 
an active mode, designing and developing artifacts as a part of the 
research process.

Chapter eight introduces the Mobile Service Technician, a sup-
port tool for service technicians at industrial vehicle manufactur-
ing sites. Chapter nine discusses the Slide Scroller, a prototype 
that embodies an interaction style more suitable for web brows-
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ing than those typically found on palmtop computers. Chapter 
ten presents two instances of the Dupliance concept, which are 
small mobile information technology devices especially designed 
for young children. Finally, chapter eleven brings the Reality 
Helmet to light, a wearable interactive experience in which the 
device takes on the role of an audiovisual layer in between the 
user and the surrounding world.

Part Four: Reflection

As suggested by the part’s name, this part is concerned with as-
sessing and reflecting on what has been argued and found previ-
ously in the book. The twelfth chapter reports on setting up, car-
rying out, and interpreting the results from an empirical-style 
evaluation—founded in the phenomenological attitude—which 
covers most of the various information technology devices ana-
lyzed and discussed in this work. Here, the different meanings 
that people find in and ascribe to a number of existing off-the-
shelf devices, as well as to the four prototypical devices of part 
three, are captured and analyzed using a specific technique.

Finally, chapter thirteen concludes the book by summarizing 
what conclusions can be made from this work as a whole, as well 
as by discussing what possible contribution it may have provided 
for its intended audiences.

¶ di s semination of  this  book’s  f indings

Much of the content has been disseminated in various ways be-
fore publishing this book—which hopefully has made some of its 
ideas available to a larger audience than the readers of the book. 
Additionally, almost every part of this thesis has been presented 
and discussed at public seminars, and—especially with regard to 
the research prototypes introduced in part three—a number of 
newspaper articles have been printed. 

From an academic perspective however, the most important 
way in which this work has been spread is through publications in 
international conferences and journals. The following list points 
the reader to these publications:
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Chapter 4: The Design-oriented Attitude

Fallman, D. (2003) Design-oriented Human–Computer Interac-
tion, Proceedings of Conference on Human Factors in Computing Sys-
tems, chi 2003, chi Letters, Vol. 5, Issue No. 1 (Fort Lauderdale, 
Florida, April 5–10), New York, ny: acm Press, 225–232*

Chapter 8: The Mobile Service Technician

Fallman, D. (2003) Enabling Physical Collaboration in Industrial 
Settings by Designing for Embodied Interaction, Proceedings of 
Latin American Conference on Human–Computer Interaction, clihc, 
(Rio de Janeiro, Brazil, August 17–20), New York, ny: acm 
Press†

Fallman, D. (2002) An Interface with Weight: Taking Interaction 
by Tilt beyond Disembodied Metaphors, In Mobile Human–Com-
puter Interaction, Paterno, F. (Ed.), 4th International Symposium, 
Mobile hci 2002, Pisa, Italy, September 18–20, lncs 2411, 
Springer-Verlag‡

Fallman, D. (2002) Wear, Point, and Tilt: Designing Support for 
Mobile Service and Maintenance in Industrial Settings, Proceed-
ings of Designing Interactive Systems, dis2002 (London, uk, June 
25–28), New York, ny: acm Press § 

Chapter 9: The Slide Scroller

Fallman, D., Lund, A., & Wiberg, M. (2004) ScrollPad: Tangible 
Scrolling With Mobile Devices, Proceedings of Hawaii International 
Conference on System Sciences, hicss37 (Hilton Waikoloa Village, 
Big Island, Hawaii, January 5–8), Los Alamos, ca: ieee||

Chapter 10: Meet the Dupliance

Fallman, D., Andersson, N., & Johansson, L. (2001) Come To-
gether, Right Now, Over Me: Conceptual and Tangible Design 
of Pleasurable Dupliances for Children, Proceedings of the Interna-
tional Conference on Affective Human Factors Design, cahd2001 (The 
Oriental, Singapore, June 26–29), London, uk: Asean Academic 
Press¶

Andersson, N., Fallman, D. & Johansson, L. (2001) Dupliances: 
Physical and Virtual Activity Encompassed, Proceedings of Human 

•

•

•

•

•

•

•
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Factors in Computing Systems, chi 2001, Extended Abstracts (Se-
attle, wa, March 31–April 5), New York, ny: acm Press¥ 

Chapter 11: The Reality Helmet

Waterworth, J. A. & Fallman, D. (2003) The Reality Helmet: 
Transforming the Experience of Being-in-the-World, Interac-
tive Experience, Proceedings of hci 2003 (Bath, uk, September 
8–12)ß

Fallman, D., Jalkanen, K., Lörstad, H., Waterworth, J., & 
Westling, J. (2003) The Reality Helmet: A Wearable Interactive 
Experience, Proceedings of siggraph 2003, Sketches & Applica-
tions (San Diego, ca, July 27–31), New York, ny: acm Pressð

* http://daniel.fallman.org/resources/papers/p225-fallman.pdf

† http://daniel.fallman.org/resources/papers/fallman-clihc03.pdf

‡ http://daniel.fallman.org/resources/papers/draft_Fallman_mhci2002.pdf

§ http://daniel.fallman.org/resources/papers/draft_Fallman_dis2002.pdf

|| http://daniel.fallman.org/resources/papers/fallman-hicss37.pdf

¶ http://daniel.fallman.org/resources/papers/Fallman_cahd01.pdf

¥ http://daniel.fallman.org/resources/papers/Fallman_chi01.pdf

ß http://daniel.fallman.org/resources/papers/waterworth-realityhci.pdf

ð http://daniel.fallman.org/resources/papers/Fallman-Siggraph2003.pdf

•
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¶ The  phenomeno log i ca l  
a t t i tude

introducing phenomenology  could in 
many ways be described as a venturous endeavor. From one per-
spective, it appears as most rewarding to start out from and give 
emphasis and prominence to the individuals that influence phe-
nomenological thinking. Beginning with Husserl and Bretano, 
one would track phenomenological advances sequentially as they 
appear throughout the twentieth century. Here, one finds that 
Husserl, Heidegger, Sartre, and Merleau-Ponty have all made im-
portant contributions to the field, amid a host of other thinkers. 
This approach contrasts with another approach to phenomenol-
ogy, whose aim would be to present the movement from the per-
spective of its concepts and ideas—to outline phenomenology 
as a coherent and accumulated strand of thinking—rather than 
from the people that have pursued them. Intentionality, appear-
ances, lived experiences, and a turn to the life-world here come 
into view as being at the heart of phenomenology.

The argument of this initial parenthesis is that there are clearly 
more ways than one of approaching phenomenology, simply be-
cause phenomenology is not one thing which is easily boxed. As 
it has come to develop during the last century as a field of think-
ing, phenomenology is just as much about positioning oneself to-
wards aspects of earlier work in phenomenology—including the 
pioneering work of Edmund Husserl—as it is to accumulate on 
and take that work further. The French philosopher Paul Ricœur, 
for instance, has even argued that if nothing else, phenomenol-
ogy could be regarded as the story of Husserlian heresies (Mo-
ran, 2000). 

2
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¶ a  note  on phenomenological  divers ity

Consequently, rather than an accumulated body of work institu-
tionalized by Husserl, phenomenology is better characterized as 
being made up of a number of combined contributions, which 
originate from several different and not always mutually support-
ive sources. Heidegger, Sartre, and Merleau-Ponty are hence not 
to be thought of primarily as disciples of Husserl. Although with 
a common foothold in Husserl’s ideas, they all have individual 
interpretations and ideas about what phenomenology is; what it 
does; and what and whom it is for. Such disagreements, as Mat-
thews (2002) notes, may contribute to a stance taken towards 
phenomenology as merely a cult or fashion movement, which for 
this reason may become easily rejected. Wittgenstein (1977), for 
example, held that even though there are some phenomenologi-
cal problems, there is no such thing as phenomenology. 

In respond to these doubts, French existential phenomenolo-
gist Maurice Merleau-Ponty—whose thinking will be fleshed out 
throughout this book—argues that the contradictions and dissi-
dent views within the field may not only be resolved but even ap-
preciated if one takes phenomenology not so much as a doctrine, 
but rather as a style of thinking:

The unfinished nature of phenomenology and the inchoative 
atmosphere which has surrounded it are not to be taken as a 
sign of failure, they were inevitable because phenomenology’s 
task was to reveal the mystery of the world and of reason 
(Merleau-Ponty, 1962, p. xxi)

Phenomenology can be practiced and identified as a manner 
and style of thinking [that] existed as a movement before ar-
riving at complete awareness of itself as a philosophy (Mer-
leau-Ponty, 1962, p. viii)

Heidegger (1962)—whose thinking too in different ways has 
come to influence this work—makes similar observations, as 
in the following passage when pointing out phenomenology as 
different from most other ‹ -ologies ›:

Thus the term « phenomenology » is quite different in its 
meaning from expressions such as « theology » and the like. 
Those terms designate the objects of their respective scienc-
es […] ‹ Phenomenology › neither designates the object of its 
researches, nor characterizes the subject-matter thus com-
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prised. The word merely informs us of the « how » with which 
what is to be treated in this science gets to be exhibited and 
handled (Heidegger, 1962, p. 58–59)

In this work, such a style of thinking—the how with which what 
is to be treated—is what the term the phenomenological attitude 
attempts to signify. Phenomenology, in this sense, should be un-
derstood as an attitude that one possesses in doing research—it 
is neither a set of guidelines, a check-list, a theory, nor is it a 
method. While often suggestive, it is seldom decisive. Phenom-
enology is hence not a prescription of a number of easy steps for 
conducting research in any field; and definitely not so in relation 
to human–computer interaction (hci). But what are then the 
characteristics of the phenomenological attitude?

Because « there is no such thing as the one phenomenology » 
(Heidegger, 1982, p. 328) it seems unrewarding to embark on a 
journey which intends to convey such things as ‹ the phenomeno-
logical method › or even one which is set to present phenomenol-
ogy as a coherent theoretical outlook. Following Moran (2000), 
it is hence « important not to exaggerate … the extent to which 
phenomenology coheres into an agreed method, or accepts on 
theoretical outlook, or one set of philosophical theses about con-
sciousness, knowledge, and the world » (p. 3). But on the con-
trary to being seen as a weakness, phenomenological diversity is 
regarded as something advantageous and inspiring in this work. 
As phenomenology is neither a settled theory nor a fixed meth-
od, having a phenomenological attitude to research in relation to 
hci is not merely a matter of adoption or application, but rather 
becomes an adventure of adaptation and exploration. Thus, to ap-
proach the question of what phenomenology ‹ is › and ‹ does ›, it is 
arguably more rewarding to look at the way it tends to approach 
problems than to look exclusively at what it is that phenomeno-
logical thinkers study. In this way, the phenomenological attitude 
is perhaps best characterized as suggested by Moran (2000):

[As a] radical, anti-traditional style of philosophizing, which 
emphasizes the attempt to get to the truth of matters, to de-
scribe phenomena, in the broadest sense as whatever appears 
in the manner in which it appears, that is as it manifests itself 
to consciousness, to the experiencer (p. 4).

Thinking about the phenomenological attitude in this way allows 
a potential contribution of this work to be found on a theoretical 
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and methodological level—how having a phenomenological at-
titude may come to influence research in and around interactive 
systems—which in some ways transcends the immediate subject 
matter; mobile information technology. Consequently, one of 
the aspirations of this work must be to explore different ways in 
which having a phenomenological attitude can contribute to in-
teractive systems research in general and hci work in particular, 
an effort which might be of inspiration and value to others—also 
those whose fascination with mobile devices is limited. 

Understanding Phenomenology through Use

Because of its multicolored history, phenomenology is a vast, 
sprawling, and compelling field to enter, but doing so is also 
difficult and exacting. Ihde (1986), on the issue of introducing 
phenomenology, even suggests that while one can learn plenty 
about phenomenology by studying it, without practicing phe-
nomenology, it may be impossible to understand. Van Manen 
(1990) expresses a similar idea by stating that:

We tend to get a certain satisfaction out of grasping at a con-
ceptual or ‹ theoretical › level the basic ideas of phenomenol-
ogy, even though a real understanding of phenomenology can 
only be accomplished by ‹ actively doing it › (p. 8)

This chapter, as well as the deepening into more specific con-
ceptual constructs of this strand of thinking which follows in 
the next, is for the most part ‹ about › phenomenology. The aim 
however, is that this book as a whole—with the subsequent parts 
of this book that put phenomenology to play by its being prac-
ticed in relation to specific phenomena—will provide more than 
a ‹ grasping at a conceptual level ›. The aspiration is that putting 
phenomenological thinking into play in the particular context of 
this work will provide steps to an understanding of a phenom-
enological attitude from the perspective of research in hci.

¶ a  brief  phenomenological  primer

Notwithstanding that the phenomenological attitude as pursued 
in this work is founded in quite recent advances in this philosoph-
ical field—owing primarily to the work of Maurice Merleau-
Ponty, Don Ihde, and Albert Borgmann—it nevertheless seems 
sensible to commence the examination of this attitude from its 
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very beginning. Doing so will provide the necessary clues for 
understanding what it is that makes phenomenology radically 
different from almost any other strand of thinking in both science 
and philosophy, at the same time as the foundation for the phe-
nomenological attitude is laid. 

Some of this first part may appear to some readers to have text-
book qualities, in that some of the discussions may seem quite 
far from the book’s main concern. Since especially the phenom-
enological attitude is a rather unconventional approach to hci 
research one cannot demand from the reader to know its struc-
tures. Because of this, a more detailed examination of its foun-
dation is necessary for understanding how phenomenology is 
used later in the book to approach mobile information technol-
ogy, and what makes the approach in this book at least partially 
different from mainstream hci. The small number of other au-
thors in the field of hci that in some way have based their ap-
proaches on phenomenological thinking—including Winograd & 
Flores (1986), Svanæs (1999), and Dourish (2001)—seems to 
have made a similar choice. Understanding what phenomenology 
is and why it is different from most other approaches to research 
hence seems to require a proper backdrop.

To the Things Themselves! ›

The term itself, phenomenology, has been used within philoso-
phy and science since the late 18th century, when it most often 
was used with reference to ‹ seeming › as opposed to assumed 
‹ true › qualities of an object or a state of affairs. Hence, even 
from its early appearances in philosophical discourse—occasion-
ally mentioned by for instance Kant and Hegel—the term has 
been used to address descriptions of direct human experience; what 
is perceived, sensed, and known in the immediate conscious-
ness (Bengtsson, 1998; Kockelmans, 1967; Moustakas, 1994). 
Despite these initial appearances of the term, it is however rea-
sonable to consider Edmund Husserl’s launch of the two-volume 
Logical Investigations (1970b), which were originally released in 
1900–1901, as the starting point for what is now known as the 
philosophy of phenomenology. In this book, Husserl proposes 
phenomenology as a new and radical way of thinking. 

Although he later caught up with philosophical readings, 
Husserl was at the time more of a mathematician and a physicist 
than he was a trained philosopher (Speigelberg, 1982). Increas-

‹ 
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ingly bothered by the tendency of the sciences and mathematics 
of the time to be conducted on higher and higher levels of ab-
straction, Husserl observed that in this process they had become 
disconnected and distanced from people’s ordinary experiences 
and understandings of the world. The problem with this, Husserl 
reasoned, must be that science then gradually comes to deal 
more and more with idealizations and abstractions of the world 
rather than with the world itself and with the everyday practical 
concerns of people (Husserl, 1931; Husserl, 1970a). To compen-
sate, Husserl conceived of a science built directly around the phe-
nomena of experience; phenomenology.

Phenomenology hence takes off not from hypothetical concepts 
or theoretical systems but directly from experienced phenom-
ena—something which appears to someone. This encapsulated what 
Husserl saw as phenomenology’s radical element; « going to the 
‹ roots › or the ‹ beginnings › of all knowledge, i.e. to its ultimate 
foundations » (Spiegelberg, 1982, p. 76).

Husserl’s Transcendental Claims

For Husserl, phenomenology was primarily a means of exam-
ining human experiences to gain a deeper understanding of the 
nature of our everyday life and of how meaning is founded. His 
main aim was to uncover the relationships between the objects 
of consciousness, which he chose to call noema, and what Husserl 
saw as the consciousness of the objects of consciousness, noesis. 
These concepts together suggest that when one experiences an 
object, say a computer mouse, one does not only see the mouse 
(the noema) but that it is also a recognition that what it is one does 
is to see the mouse (the noesis). With this construct pair, Husserl 
was also able to account for various kinds of mental acts, such as 
imagining and remembering, which in a way similar to physical 
objects then could become objects of study for phenomenology. 
But what happens when one recognizes that what one sees is a 
computer mouse, Husserl would have argued, is that one moves 
from the world of directly experiencing objects—the real—to a 
world of essence—the ideal. But to be able to study these mat-
ters, Husserl suggested that phenomenologists need to suspend 
what was seen as the natural attitude to the world—the way in 
which one normally goes about with one’s life and experiences 
phenomena. This suspension is to take a step back from the ordi-
nary world and enter into another mode, called the phenomeno-
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logical, from which Husserl thought the natural attitude could be 
rigorously studied. 

While Husserl’s efforts undoubtedly founded the movement, 
his early ideas neither do justice to nor explain phenomenology 
as it has become manifest in the light of more recent advances. 
Rather, to understand what in this work is meant by the phenom-
enological attitude—what phenomenology is and does in and to 
this work—it is required that we go beyond Husserl’s early, tran-
scendental phenomenology. 

Heidegger’s Turn

Some of Husserl’s claims—in particular his argument that one 
would be able look beyond how the world is normally perceived 
and understood, a skill Husserl thought only philosophers pos-
sessed—bothered one of his students; Martin Heidegger.

In Being and Time (1962), Heidegger argues that phenomeno-
logical philosophers must not be conceived of as being equipped 
with extraordinarily kinds of consciousnesses that enable them 
to simply contemplate everything that appear to them. On the 
contrary, Heidegger argued, philosophers are just as much a 
part of the reality they try to grasp as is everyone else. Whether 
philosopher or carpenter, empirical scientist or science-fiction 
novelist, the human subject is first and foremost located in the 
world as an existing being. To give emphasis to this underlying no-
tion, Heidegger even chose to replace the term ‹ subject › with 
the German word Dasein; meaning basically ‹ existence ›, or even 
more bluntly, simply ‹ being there ›. If Dasein’s being is a matter 
of existence, then phenomenology’s purpose must be to analyze 
Dasein, according to Heidegger, rather than just being occupied 
with analyzing Dasein’s mental operations, on which Husserl had 
concentrated. 

In this, Heidegger may be seen as starting to break with a 
dualism between mind and body that had permeated West-
ern philosophical thinking since ancient times and which still 
is highly influential on the way we regard ourselves and our 
world. Husserl’s transcendental phenomenology had too been 
influenced by this view, especially through the French mathema-
tician René Descartes’s analysis of the two separate worlds that 
he envisioned human beings to inhabit; first, the physical world 
where human beings are, with their bodies, and second, an inner, 
mental world where they think. Building on Descartes’s notion 
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of a basic separation between thinking and being, Husserl had 
become interested in the way human beings can come to know 
about the world ‹ out there › through mental activity. In contrast, 
Heidegger’s groundbreaking argument was that in focusing pri-
marily on the issue of cognition and mental activity, previous 
philosophy—including that of Husserl—had come to neglect 
the way being necessarily precedes thinking. Clearly, one needs to 
be in order to think, Heidegger argues, and hence, thinking must 
in some way be a derivative of being. This proposes that thinking 
and being are not to be seen as two different activities, but rath-
er as deeply intertwined—mind and body cannot be seen as two 
different spheres. 

With this, Heidegger turned against many of the assumptions 
made in the spirit of Cartesian dualism, perhaps especially that 
which holds that the mind—the seating of reason according to 
this view—must also be where meaning is founded. From the ar-
guments put forward by Heidegger, things in the world are not 
meaningful through what we know about them mentally, but 
rather so from the way they reveal themselves to us when we en-
counter and deal with them. While the common dualistic view 
is that we move from experiencing the world through sensory 
stimulation, to mental processing which shapes our understand-
ing of what that particular stimulation means, to action based on 
this understanding, Heidegger on the contrary puts emphasis on 
the way the world is already meaningful to us. This suggests, ac-
cording to Heidegger, that Dasein is inseparable from the world, 
and thus phenomenology must turn to the world—and not to the 
mental life of people—to find the ways in which Dasein is ori-
ented towards it. The roots of meaning should be sought not in 
the head but in the world. 

Having introduced the turn phenomenology took with 
Heidegger and its new direction of focusing on the world of lived 
experiences rather than on an anticipated mental world of an ex-
periencing subject, it is now possible to start unfold what in this 
work is addressed by the phenomenological attitude.
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¶ the structure of  the  
phenomenological  attitude

At the heart of the phenomenological attitude is a concern for 
what takes place in the life-world. This notion, Lebenswelt (Husserl, 
1970a), did not come to be introduced until late in Husserl’s 
career and its appearance was probably at least inspired by 
Heidegger and the philosophical influence he had achieved. 

The life-world is a term used to denote what it is we actually 
experience in our ordinary living, what we really perceive as op-
posed to what we think is the cause of what we perceive. It is not 
a special place to anyone other than philosophers; it is the world 
into which we are born, live our lives, walk our dogs, watch tv, 
and so on. Phenomenology holds that our being in this world is 
pre-reflective, which basically means that we do not generally 
think much about our being in it—and we certainly do not think 
beyond it. Instead, our being in it and our interactions with it 
are taken for granted, as the life-world always seems to be there 
for us in a way we need not reflect upon. Rather than trying to 
grasp the life-world itself or to think outside of it, we take it for 
granted and concentrate on going about our everyday activities 
in a direct and engaged way (Husserl, 1970a; Schutz & Luckman, 
1973). Hence, the life-world constitutes:

[…] the whole sphere of everyday experiences, orientations, 
and actions through which individuals pursue their interests 
and affairs by manipulating objects, dealing with people, con-
ceiving plans and carrying them out (Schutz, 1975, p. 15)

According to Husserl, the life-world must be regarded as the real 
world when opposed to the abstract world, the world of theoriz-
ing and scientific explanations, which is offered to us by science 
and mathematics. Husserl thus pointed at a suggested crisis of 
modern culture: that it had come to substitute the theoretical 
constructions and models of the abstract world—proposed by 
the natural sciences and mathematics—for the life-world, the 
real world. Hence, the tendency of modern culture, to which 
Husserl objects, is to take the scientific account of the world and 
ourselves as the real world, and in doing so neglect the genuine 
life-world experiences that necessarily underlie any account of 
the abstract world. 
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Making Sense of the Life-world

With its focus on the life-world, phenomenology suggests that 
we make sense of what goes on without spending too much time 
thinking about how and what it is we actually understand. Yet, de-
pending on who we are, the life-world appears different to us, as 
Agre & Horswill (1997) capture in this passage:

The term [life-world] refers to the familiar world of every-
day life, and specifically to that world as described in the 
terms that make a difference for a given way of life. Cats 
and people, for example, can be understood as inhabiting the 
same physical environment but different lifeworlds. Kitchen 
cupboards, window sills, and the spaces underneath chairs 
have different significances for cats and people, as do balls of 
yarn, upholstery, television sets, and other cats. Similarly, a 
kitchen affords a different kind of lifeworld to a chef than to 
a mechanic, though clearly these two lifeworlds may overlap 
in some ways as well. A lifeworld, then, is not just a physi-
cal environment, but the patterned ways in which a physical 
environment is functionally meaningful within some activity. 
(Agre & Horswill, 1997, p. 114)

The phenomenological concept of life-world thus encapsulates 
the idea that the world is not ‹ one thing › to everyone, which is 
something the abstract, scientific account of the world often ne-
glects. Even the same phenomenon often carries different mean-
ings for different persons in the life-world, to such an extent 
that it sometimes makes more sense to talk about the different 
life-worlds that different people inhabit, than about a single life-
world which we all inhabit. 

While our being is necessarily bound to the world, according to 
Heidegger (1962), human beings are not in the world in the same 
way as are other objects in the world, such as trees, stones, and 
bridges. Unlike these, human beings seem actively involved with 
their world; trees are cut down for firewood, stones are arranged 
into buildings; and bridges are built and used to span rivers. The 
active, intentional, way in which human beings are involved with 
the world by necessity endows meaning to the objects dealt with. 
The argument, however, is that this meaning—our understanding 
of for instance a bridge—is largely unconscious and implicit; em-
bedded in the way the life-world is taken as given. For instance, 
we understand and experience a computer mouse precisely as a 
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computer mouse: it is simply a computer mouse to us—an ob-
ject we do not generally need to reflect upon. We do not have to 
reconsider over and over again that the object we have in front 
of us is indeed a computer mouse and not something else. The 
mouse being a mouse is rather established through the way we in-
teract with and orient ourselves towards things in the life-world. 
Because of this human tendency to orient towards the computer 
mouse without reflecting upon it as just that, the life-world can-
not be made up of—or even have the basic character of—a col-
lection of indifferent and dead objects. The life-world does not 
throw us into a collection of indifferent physical objects; rather, it 
provides us with structures of meaning of which we pre-reflectively 
become part. To phenomenology, such a meaningful life-world is 
the pre-reflective point of departure for being (Heidegger, 1962; 
Dreyfus, 1991). 

In this, the phenomenological attitude differs structurally 
from the perspective held by the traditional sciences, as well 
as from most Western thinking in general. But not so in that it 
is primarily concerned with gaining insightful, empirical de-
scriptions of the world—which is something phenomenology 
shares with the sciences—but rather where these descriptions 
are sought and how they are obtained. Returning to the example 
of the computer mouse, phenomenology holds that to be able to 
pre-reflectively experience the computer mouse as a computer 
mouse—i.e. without requiring a conscious decision on our part 
that this object in front of us is indeed a computer mouse and not 
a bicycle—there must exist something addressable as the ‹ hori-
zon of computer interaction › within which the computer mouse 
is brought into being. There must be at least a minimal structure 
of meaning through which the computer mouse comes to make 
sense to us. Within this horizon, there are probably a few other 
objects known to us—like keyboards, screens, joysticks, speak-
ers, floppy discs, cds, dvds, applications, icons, files, menus, 
browsers, and so on—which also seem to make sense to us and 
belong to what we call ‹ using a computer ›. Almost certainly one 
also holds a set of memories of using these objects, recalling for 
instance the sweltering summer of ’99 when one had to rework 
what seemed to be an endless term paper. Within such recollec-
tions, the technological artifacts that appear, the techniques ac-
quired for putting them to use, and other human beings that may 
also be involved seem to blend together to shape what it is we 
call ‹ computer use ›. Taken together, they shape the horizon of us-
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ing a computer, which can be seen as the framework of the par-
ticular structures of meaning through which an object such as a 
computer mouse comes to make sense. Such an horizon becomes 
what we might call an ‹ atmosphere of practice › in which objects 
and people, techniques and technology, and meaning and action 
are blended. To use Heidegger’s (1962) terminology, within the 
atmosphere of practice created within the horizon of computer 
use, we do not consider the computer mouse as just any physi-
cal object that exists before our hands (Vorhanden, occurrent or 
‹ present-at-hand ›) but we rather conceive of it as something po-
tentially useful and handy for us (Zuhanden, ‹ ready-at-hand ›). Be-
ing the latter, the computer mouse stands out as a usable thing 
(Zeug) to us in referring to its practical application in helping us 
achieving what we want. In the life-world, a multitude of such 
usable things come to refer to each other and form intricate 
weaves of meaning and reference.

According to this argument, if this horizon of computer use did 
not exist, we would not experience and understand the comput-
er mouse as a computer mouse—in fact, the computer mouse as 
such would not exist to us. There might be objects whose physi-
cal shapes could be identical to that of computer mice as we 
know them, but as they would not have the context or history in 
which they could be understood and as these objects then would 
be short of a practice in which they could be put to use in a mean-
ingful way, they would not be computer mice. With arguments 
like this, phenomenology suggests that there are no objects ‹ out 
there › with intrinsic meaning: what makes a computer mouse a 
computer mouse is not merely a property of the independent ob-
ject. Rather, the phenomenological attitude holds that meaning 
is created by human involvement with these objects in the world 
in which we are embodied, where meaning is founded in the re-
lationship between the subject and the world and its objects—it 
is not a property of either solely the world or the subject. It is 
hence in the relationship between a human user and a computer 
mouse that we find meaning.

In this, phenomenology proposes that ontology—the nature of 
being—is not primarily a question of empirical facts as suggested 
and pursued by the traditional sciences. Continuing a tradition 
of Western thinking which dates back at least to Plato, probably 
longer, the traditional natural sciences tend to treat the life-world 
and what goes on there as merely surface phenomena. In medical 
jargon, they seem to suggest that what goes on in the life-world 
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are symptoms of underlying causes, and that these underlying causes 
hold the true and originating explanations to and rationales for 
the observable surface symptoms. Noticeable, as with doctors, 
these explanations are generally also concealed from common 
people inhabiting the life-world, where one then implicitly needs 
to turn to people in white coats for truth. 

In a simplified sense, the natural sciences suggest that what 
is true and real is not what is experienced directly—because 
of which there is a need to look elsewhere. Either, one has to 
observe a certain aspect of the world in close detail, to find its 
smallest components, or one can make the world abstract and 
discuss it in idealized and wholly theoretical terms. For instance, 
human mood disorders such as depression and anxiety are in 
clinical psychiatry often discussed in terms of lack of specific 
substances in the body, e.g. serotonin; while in the neuroscienc-
es, human sensations such as pain, smell, and touch, are regarded 
as interplay between neurological processes and specific biologi-
cal receptors. In this, the natural sciences seem to be guided by 
an ontological worldview where life-world phenomena are not 
truly understood before they, first, have been dissected into their 
smallest attainable constituents, and second, have been abstract-
ed, modeled, theorized, and given place in a metaphysical sys-
tem. The claim of the empirical sciences thus seems to be that 
ontology is about revealing the underlying causes of a perceived 
life-world phenomenon. 

Having a phenomenological attitude to research is to question 
this ontological claim, which appears forgetful of the relation-
ship between meaning and empirical facts. The phenomenological 
stance is that ontology is primarily a question of meaning, which 
has little to do with empirical facts. Here, ontology is rather 
about what it is we understand when we experience the com-
puter mouse as a computer mouse. This question does not make 
sense to pursue on the level of empirical facts, as such an ap-
proach would mean looking into issues of physical appearance, 
such as shape, weight, and material configuration of the device. 
As phenomenology holds that meaning is in the relation between 
the subject and the world object, the question of ontology sub-
sists in the structures and horizons of meaning that make up the 
life-world and which shape our understanding of the world. 

The Phenomenological world is not the bringing to explicit 
expressions of a pre-existing being, but the laying down of 
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being. Philosophy is not the reflection of a pre-existing truth, 
but, like art, the act of bringing truth into being (Merleau-
Ponty, 1962, p. xx)

This is why, according to Merleau-Ponty (1962), « true philoso-
phy consists in re-learning to look at the world » (p. xx). It is 
so because we are so used to and suppressed by the abstract, 
scientific view of the world—an objectivistic, disembodied view, 
where the world exists independently of ourselves and which as 
such only casually interacts with our experience—that we tend 
to take this view of the world for granted. Phenomenology, as a 
way of re-learning to look at the world, questions the claim of the 
natural sciences that the world can be either true or real with-
out human involvement. In this, the phenomenological attitude 
sides with the spirit of what is nowadays generally and somewhat 
broadly referred to as qualitative research (see Bogdan & Taylor, 
1975; Taylor & Bogdan, 1994; Denzin & Lincoln, 1994; Nissen et 
al, 1991). It is however important to realize that when adopting a 
phenomenological attitude—hence a largely qualitative stance—
one does not have to reject or even oppose the view of the natural 
sciences. The phenomenological attitude is not against science; 
not even its abstract ‹ reality ›. It is rather opposed to the idea that 
the scientific attitude represents a complete and self-sufficient 
view of reality. That is, an objective account of a phenomenon 
does not alone tell the whole story.

The Principle of Intentionality

At the core of phenomenological thinking is the principle of in-
tentionality that Husserl drew from Bretano (Macann, 1993) but 
which has its origin in medieval thinking (Matthews, 2002). It 
holds that experiences are always experiences-of-something; that 
every act of consciousness—every experience—is correlated 
with an object (Sokolowski, 2000). This means that there is no 
such thing as seeing, remembering, or imagining per se, without 
correlated objects. When we see, we see cars, trees, and lakes: 

All consciousness is consciousness of something […] for ex-
ample, the imaginative consciousness of a tree is directed to-
wards a tree, that is, a body which is by nature external to 
consciousness; consciousness rises out of itself, it transcends 
itself (Sartre, 1972, p. 28)
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While the difference between having a consciousness and having 
a consciousness-of-something might seem diminutive, it is philo-
sophically a hot potato. In the strand of thinking that has come 
to dominate the Western understanding of the mind, conscious-
ness is often seen primarily as self-awareness. Descartes’s max-
im Cogito ergo sum—‹ I am thinking, therefore I exist › (Markie, 
1992)—in many ways summarizes this view. Known as the ego-
centric predicament, Descartes suggests with this that our con-
sciousness is primarily merely a consciousness. All we can be sure 
of is that we have it; everything else must be subject to doubt. 
One’s consciousness is in this view regarded as a closed container, 
a box, where concepts and impressions of the world appear. In 
this tradition, our awareness is seen as directed towards what is 
in this enclosed space, which is distinct from the world outside 
(Sokolowski, 2000).

Therefore, it is not of little importance to give prominence 
to the concept of intentionality, which seeks to overthrow Des-
cartes’s egocentric predicament. Rather than to suggest that con-
sciousness is something that happens on the inside, in the mind, 
phenomenology holds that the distinction between inside and 
outside—between for instance mind and world—cannot be 
made. Instead, phenomenology regards these as correlated with 
one another. It is not so that a computer mouse only exists as a 
computer mouse in one’s mind. The computer mouse’s being as 
a computer mouse is rather manifest in the correlation between 
the object and the experiencing subject. Also conceptual things, 
often assumed to exist only in the mind—for instance ‹ a fact ›, 
are seen as being manifest in the world. For example, that a com-
puter mouse might be grey in color is argued not to exist in one’s 
mind, but rather in the mouse’s greyness, in the world. In this 
way, the mind is not seen as a closed container which operates 
by accepting input from the outside world through the sensory 
system, processing that information, and producing output as 
a result. According to phenomenology, mind and world do not 
communicate as do input–output systems like computers. Rather 
than separated, mind and world need to be seen as correlated.

Appearances

It is worth noticing that when the mind is seen to operate as an 
input–output system there are inevitability a number of assump-
tions made about the world and our relation to it, assumptions 
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which phenomenology questions. Shannon & Weaver’s (1949; 
Shannon, 1948; Weaver, 1949) theory of communication, in 
which communication is modeled as a simple linear process of 
transmitting a message from a source to a receiver through a 
communication channel, is a prominent example of an input–
output model (see figure 2.1). While it is useful for describing 
communication on a technical level, the model becomes prob-
lematic when it is regarded as being representative of communi-
cation at large. Because in such a view it must, first, be assumed 
that there is a ‹ true being › of things, and that this true being ex-
ists ‹ out there ›, fully independent of the observer. Second, it 
must also be assumed that our mind is able to retain undistorted 
information about the thing, if the thing is communicated to us 
over a noiseless channel. Noise, in this context, usually refers to 
those signals in the communication act which were not intended 
by the source, or in effect anything that in some way makes the 
intended signal harder to decode by the receiver (Fiske, 1990).

figure 2.1 · Schematic diagram of a general communica-
tion system (Shannon, 1948)

Shannon & Weaver’s concept of noise is interesting to consider 
in light of the phenomenological attitude’s occupation with ap-
pearances. Appearances in the latter field refer to the way things 
are given to us, for instance the many different ways in which a 
computer mouse can appear, while one is still able to experience 
it just as a computer mouse (Ihde, 1986; Sokolowski, 2000). If it 
is dark, we might only see a shadowy silhouette of what we be-
lieve to be a computer mouse. According to Shannon & Weaver’s 
model, the dark of the night is then something which makes the 
signal harder for the receiver to decode. Darkness is regarded as 
something which gets in between and distorts our experience 
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of the object; it interferes with what is seen as the object’s true 
state of being, its objective, unbiased being. From this perspec-
tive, the dark is simply noise in the channel of communication, 
which distorts and ominously alters the appearance of the com-
puter mouse from what the mouse ‹ really is ›.

Phenomenology, on the contrary, holds that appearances of 
things are not just noise that hampers our understanding of the 
world. The way in which a thing appears is not just the visible 
silhouette of some underlying, true state of that thing’s being. 
Appearances are quite the opposite in phenomenology: they are 
seen as part of the thing’s being, part of what that thing is: « things 
appear as they are, and they are as they appear…[they] do not just 
exist; they also manifest themselves as what they are » (Sokolows-
ki, 2000, p. 14). In effect, Heidegger (1962) uses appearances as 
the very basis of his phenomenology:

Thus « phenomenology » means … to let that which shows it-
self be seen from itself in the very way in which it shows itself 
from itself (Heidegger, 1962, p. 58)

A phenomenological attitude would hence hold that appearances 
are real in the sense of belonging to the being of things. In this 
way, appearances are ontological, where the goal of the phenom-
enological attitude must consequently be to seek to describe 
things as they appear.

But experience is not an opening through which a world, 
existing prior to all experience, shines into a room of con-
sciousness; it is not a mere taking of something alien to con-
sciousness into consciousness […] Experience is the perfor-
mance in which for me, the experiencer, experienced being 
‹ is there ›, and is there as what it is, with the whole content 
and the mode of being that experience itself, by the perfor-
mance going on in its intentionality, attributes to it (Husserl, 
1969, p. 233–234)

To study something phenomenologically is hence to study an ob-
ject, any object, with the intent to bring it as abundantly as possi-
ble before consciousness. As Heidegger says, the phenomenolog-
ical attitude should be thought of as a « concrete demonstration » 
(Heidegger, 1962, p. 359): « To have a science ‹ of › phenomena 
means to grasp its objects in such a way that everything about them 
which is up for discussion must be treated by exhibiting it directly 
and demonstrating it directly » (Heidegger, 1962, p. 59).
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¶ methodological  implications  of  
the  phenomenological  attitude

As previously noted, it is problematic to pin down a fixed ‹ phe-
nomenological method ›, as phenomenology is a diverse field. Be-
cause of this, it is important to keep in mind that phenomenol-
ogy is not so much a method as it is an attitude to how things in 
the world are to be approached, dealt with, and understood. Al-
though the process by which this attitude becomes manifest is at 
best at variance among the different strands within phenomenol-
ogy, and in some cases even somewhat puzzling as to its charac-
ter, it is at this stage worth briefly introducing Husserl’s approach 
to phenomenological investigations. The reason for this is that it 
provides a primer of the way in which having this attitude to re-
search suggests how one could approach one’s area of concern—
as well as showing how phenomenology in its approach differs 
from other methodologies and ways of working and relating to 
the world, especially within the natural and empirical sciences, to 
which hci at times claims to belong. 

Husserl’s phenomenological process in the early stages in his 
career is also fairly transparent and structured compared with 
that of for instance Heidegger and Merleau-Ponty. A part of the 
reason behind this is that Husserl at this time deliberately strove 
to make phenomenology comparable with the sciences of the 
time, which were beginning to take over the prestigious ques-
tion-answering role that philosophy and religion had traditionally 
played. One of the ways in which this could be achieved, Husserl 
thought, was to conceive of a philosophy that had all the rigor of 
the sciences—which included the use of a specified method—but 
which exercised the rigor on a different domain than the scienc-
es. This rigorous science of phenomenology was « a purely a pri-
ori science, whose purpose was methodologically to investigate 
the essential foundations on which the work of empirical science 
must rest » (Matthews, 2002, p. 25). In Husserl’s later writings, 
as well as in the works of for instance Heidegger and Merleau-
Ponty, these claims are deemphasized, and phenomenology since 
is even less easily described in terms of methodology. 

Consequently, it is considered important to introduce the 
reader to the basic steps of phenomenological investigations as 
suggested by Husserl—even if Husserl’s work is not the main 
influence behind this book. This is because, in doing so, we will 
catch the spirit of the phenomenological attitude, that transcends 
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a specific process, which is far more important than to split too 
many hairs over methodological disagreements. This is not to say 
that these do not exist nor that they are unimportant, it is rather 
to say that they would serve in a limited role in introducing the 
reader to the attitude of phenomenology, possibly only contrib-
ute with an increased and unnecessary amount of complexity and 
confusion. As stated before, it is the general approach that is ad-
opted that is of interest—the phenomenological attitude—not 
the specific elements involved in each step and what Husserl 
conceived of them. Having that said, four basic methodological 
steps come into view at the core of Husserl’s phenomenological 
process: Epoché, Phenomenological Reduction, Imaginative Variation, 
and Synthesis.

Epoché

As a first stage, Epoché, Husserl suggested that everyday under-
standings and preconceived ideas about things and how they fit 
together must be set aside, or doubted, to allow phenomena to 
be studied naïvely, i.e. to revisit phenomena with a fresh, open 
mind (Moustakas, 1994). What is doubted in epoché is however 
not everything—as is the case with Cartesian doubt—but simply 
« the knowing of things in advance » (Moustakas, 1994, p. 85).

As I reflect on the nature and meaning of Epoché, I see it 
as a preparation for deriving new knowledge but also as an 
experience in itself, a process of setting aside predilections, 
prejudices, predispositions, and allowing things, events, and 
people to enter anew into consciousness, and to look and see 
them again, as if for the first time … the opportunity for a 
fresh start, a new beginning, not being hampered by voices 
of the past that tells us the way things are (Moustakas, 1994, 
p. 85) 

In epoché, ideally, no position whatsoever is taken and every 
quality of what we experience has equal value.

The challenge of the Epoché is to be transparent to ourselves, 
to allow whatever is before us in consciousness to disclose 
itself so that we may see with new eyes in a naive and com-
pletely open manner (Moustakas, 1994, p. 86)

The suspension of beliefs and prejudices suggested by the pro-
cess of epoché has been much debated and questioned, not least 
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so within the phenomenological movement itself. Is a complete 
suspension of beliefs really possible to achieve? In contemporary 
phenomenological discourse, this idea is generally rejected. If the 
life-world is pre-given, as suggested by Heidegger and Merleau-
Ponty, it cannot be ‹ bracketed ›, to use Husserl’s terminology. 
That is, it is impossible to set aside or to take a step back from 
the life-world as it is always already there; our embodiment in the 
life-world precedes our experience of it (Matthews, 2002). 

Preferably, what we must rather seek to set aside through the 
process of epoché is our metaphysics. That is, any breed of theo-
retical or common-sense constructions that in any way want to 
explain experience. What phenomenology aspires to attain with 
this are pure descriptions of the life-world, that do not carry with 
them explanations. Following this view on the role of epoché, 
Ihde (1986) suggests that it is about realizing that perception 
and experience should precede judgment, interpretation, and 
explanation. In his view, the latter must remain suspended until 
adequate evidence—in the form of phenomenological descrip-
tions—is available at hand. In addition, Moustakas (1994) notes 
that although classical epoché results in a complete suspension of 
neither beliefs nor metaphysical constructions through which we 
experience the world, it is still a useful procedure in that the pro-
cess and the attitude of epoché help moderate the influence and 
impact of these preconceived thoughts and biases. 

In some ways, the first part of this book—in which this chapter 
is found—could be seen as an effort in the spirit of epoché, by 
questioning the traditional way in which hci is conducted. It is 
by no means believed to be fully possible to become the ‹ perpet-
ual beginner › suggested by Sallis (1982) in the sense of complete-
ly putting the world and its dealings in parentheses, ‹ bracketing › 
it from preconceptions, theories, systems, and explanations. 
What this first set of chapters rather strives to suspend is a com-
monsensical and unproblematic view of what research and design 
in the area of hci is about. The spirit of epoché hence influences 
this work in that it suggests an effort of suspending the ordinary 
view of understanding, to be open and to try out alternatives. 
These inaugural chapters are the result of that effort. 
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Phenomenological Reduction

If epoché involves preparing oneself for studying things in the 
way they appear, Husserl’s second stage—the Phenomenological 
Reduction—is about capturing what it is one actually experienc-
es. This is, to simplify somewhat, achieved in two stages. The first 
of these involves the researcher in experiencing and describing 
the phenomenon and the act of consciousness which yields the 
experience. Not only are these descriptions intended to portray 
the object of study, they are also intended to describe the experi-
ence itself; what that experience is like to the one experiencing 
it—to show « the rhythm and relationship between phenomenon 
and self » (Moustakas, 1994, p. 90). The first stage of phenom-
enological reduction is hence about « keeping our eyes turned to 
the center of the experience and studying what it is just before 
us, exactly as it appears » (Moustakas, 1994, p. 92). 

The textural descriptions that are part of the outcome of this 
stage must aim to describe phenomena, attempting neither to ex-
plain nor interpret. While this might sound easy and straightfor-
ward, it is on the contrary a complex and demanding process of 
inclusion and exclusion (Ihde, 1986). What needs to be excluded 
from the description is every aim at explaining the phenomenon, 
where only experienced phenomena are to be included. Hence, 
explanations of a phenomenon in terms of ideas, theories, con-
ceptions, and interpretations which go beyond the phenomenon 
of study itself, or which try to explain it in metaphorical terms, 
or in terms of what causes it to appear in a particular way, must be 
excluded from the description. The aim of this initial process of 
phenomenological reduction, according to Husserl, is to « reach 
the stream of pure consciousness » (Husserl, 1931, p. 172).

An important character of the process of phenomenological re-
duction is that it is highly iterative, requiring one to go back and 
forth between experiencing a phenomenon and trying to capture 
that experience in a textural form. The intention is to produce a 
complete description of the experience of a phenomenon; focus-
ing on essential constituents such as variations of perceptions, 
thoughts, feelings, sounds, colors, and shapes, while leaving out 
everything which is not part of one’s immediate conscious expe-
rience (Ihde, 1986; Moustakas, 1994). Because of the process’ 
cyclic character, each new experiencing has the possibility of 
adding new perspectives to the description of the phenomenon, 
producing weaves of descriptions in which both the main char-
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acter as well as the horizon of a phenomenon are captured. New 
angles from which descriptions of a phenomenon are construct-
ed should ideally persist until the particular time and place of ex-
periencing is completely covered, although the perceptual mani-
fold of experiencing a phenomenon is never totally exhausted 
(Moustakas, 1994; Merleau-Ponty, 1962). 

The most important lesson which the reduction teaches us 
is the impossibility of a complete reduction (Merleau-Ponty, 
1962, p. xiv)

At some point however—when the experiencing subject 
achieves a state of satisfactory description—the object could be 
considered to be adequately given to us and further iterations are 
not needed (Miller, 1984). In the manifold of descriptions pro-
duced by this process, it is important that each experience and 
each experienced phenomenon is horizontalized (Ihde, 1986; 
Moustakas, 1994). This concept requires that all experiences 
must initially be treated with equal value; no experience should 
be considered more valuable or true than any other experience 
at this time. Horizontalization is in effect a valuable precaution to 
help minimize the risk of implicit hierarchies being constructed 
from presuppositions which reduce the way in which a phenom-
enon may be experienced. If our experiences are not horizon-
talized, we might tend to see what we already ‹ know › to be out 
there—that is, to use perception only to confirm our assumed 
metaphysics (Ihde, 1986).

The second stage of the phenomenological reduction takes 
place when one’s phenomenon of study has been adequately de-
scribed. This is more of a reflective than a descriptive process, 
which aims at finding the structural characteristics of a certain 
phenomenon and producing descriptions of these structures or 
themes. Husserl’s initial idea was that phenomenology should 
not just strive for particularity, but also look for the basic char-
acteristics, or essences, of a phenomenon of study. Repeated pat-
terns and other kinds of structures in the way phenomena pres-
ent themselves are of interest and should be explored, Husserl 
thought. Additionally, it may be noted that Ihde (1986) com-
ments that in its search for structural characteristics, phenom-
enology retains some similarity with the empirical sciences.

The second part of this book, entitled Suppression, takes on the 
spirit of phenomenological reduction in a more contemporary 
form. To approach the phenomenon of mobile information tech-
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nology, the first chapter of this second part will provide a de-
tailed phenomenologically inclined analysis of three examples 
of mobile information technology—a mobile phone, a Personal 
Digital Assistant (pda), and a digital camera. These phenomena, 
which are generally understood as mobile information technol-
ogy, are studied in detail according to the suggested approach of 
the phenomenological reduction, starting out with descriptions 
of experiences of using them, and only slowly moving into in-
terpretations and efforts at thematizing and comparison. A very 
central notion for the whole of this book, mobility, is also stud-
ied phenomenologically in the second chapter of that part. Fi-
ally, the second part’s final chapter will dig deeper into the issue 
of the horizon of computer use that this chapter has introduced; 
what are the constituents of this horizon? The shared goal of these 
three chapters, following phenomenological reduction, is to ap-
proach the area of study of this book, mobile information tech-
nology, with an open sense. Taken together, the three phenom-
enologies that these chapters convey will provide a detailed and 
thorough account of what this kind of technology ‹ is ›.

Imaginative Variation

The repeated patterns, structures, and themes in the way phe-
nomena present themselves are further explored through the 
process of Imaginative Variation. This process seeks to come to 
terms with the structural essences of experience, by searching 
for meaning through creatively changing one’s frame of refer-
ence; employing polarities and reversals, and to approach phe-
nomena from new perspectives, positions, role, and functions 
(Moustakas, 1994). Thus, the main purpose of imaginative varia-
tion is to create alterations of the experienced phenomenon. What 
could the phenomenon also be like? The goal of this process is 
ultimately to reveal some of the essential structures of what is 
being experienced by questioning and exploring some of the 
phenomenon’s properties. Would this phenomenon still be un-
derstood in a similar way if some of its characteristics were to be 
taken away? What if some were added? In this way, by imagina-
tive variation one searches for and moves along the borders of a 
phenomenon’s boundaries, exploring its horizon.

Ihde (1986) notes that ideally these variations would need to 
be created or imagined ad infinitum, as there is no end to the 
different perspectives, positions, roles, and functions from which 
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variations could be created. In reality however, he continues, 
one has to settle for collecting a number of adequate variations 
thought to cover the structural themes one wishes to challenge. 
From the process of phenomenological reduction and imagina-
tive variation, the researcher is able to establish structural themes 
of the experienced phenomenon.

Moustakas (1994, p. 99) provides a handy summary of what is 
generally included in the steps of classical imaginative variation:

1.  Systematic varying of the possible structural meanings that 
underlie the textural meanings;

2.  Recognizing the underlying themes of contexts that account 
for the emergence of the phenomenon;

3.  Considering the universal structures that precipitate feelings 
and thoughts with reference to the phenomenon, such as the 
structure of time, space, bodily concerns, materiality, causal-
ity, relation to self, or relation to others;

4.  Searching for exemplifications that vividly illustrate the in-
variant structural themes and facilitate the development of a 
structural description of the phenomenon.

In this work, the spirit of imaginative variation is pursued through 
the chapters included in part three, named Variation. Here, this 
process is carried out in a more tangible fashion than its classic 
counterpart, through the design and construction of a number of 
research prototypes. Each of the four chapters of the third part con-
tains a description of a research prototype design project within 
the area of mobile information technology. All four prototypes 
have been deliberately designed to provoke presuppositions 
about interaction with and use of mobile information technology 
as it is established today. In addition, each prototype deliberately 
tends to leave out some common property or quality held by cur-
rent mobile information technology. Questioning the borders of 
the horizon, do we still think of these prototypes as mobile infor-
mation technology, or do they become something else?
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Synthesis

The fourth and final step of classical phenomenological meth-
odology is to integrate the textural descriptions, the thematic 
descriptions, and the variations into a cohesive statement of the 
experience of the phenomenon as a whole. This statement con-
stitutes what Husserl thought of as common or universal, the 
quality without which a phenomenon would not be what it is, its 
essence (Husserl, 1931). Simply put, an essence is what makes a 
thing what it is, and without which it would not be what it is. 

The concept of essence—and ‹ essentialism › as such—is how-
ever often criticized within qualitative research. Most contem-
porary research communities within phenomenology have in-
creasingly come to suggest that the aim should not so much be to 
look for essences or even structures of experience, but rather to 
provide a deeper understanding of the meaning of our theoreti-
cal activities through pointing at their life-world roots founded in 
our ordinary, lived experience (Matthews, 2002). Sartre (1965, 
p. xlvi), for instance, rather talks about essences as the « con-
catenation of appearances », the linking together of sequences of 
experiences. 

The part of this book that aligns with the phenomenological 
spirit of synthesis is part four, entitled Reflection. However, it is 
not first and foremost the essence of mobile information technol-
ogy that is sought to be revealed. Rather, what is pursued in this 
part of the book is more a kind of concatenation of appearanc-
es, an attempt to sum up what has been seen, learnt, and found 
throughout this book and what these new findings may come to 
signify. Some special emphasis will be put on the contribution 
of the research prototypes presented in the third part, and how 
such variations seem to alter the way the phenomenon of mo-
bile information technology is experienced. While doing so, one 
might anticipate that at least some light will be shed on the area 
of study as a whole. Hopefully, this book will by then have pro-
vided an understanding of the phenomenon of mobile informa-
tion technology which is both deep and broad. Deep, because 
some of the underlying assumptions of mobile information tech-
nology, and in particular: mobile interaction, will have been un-
covered and studied in some detail. Broad, because many of the 
themes embodied by existing mobile information technologies 
have by then been both recognized and played with.
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¶ Embod imen t  and  l i f e -wo rld  
t e chno log y

what i s  known  of phenomenology from the 
previous chapter resides mainly at a structural level. Here, some 
flesh is added to this initial understanding. First, the notion of be-
ing-in-the-world is further examined, which is fundamental for 
coming to understand and appreciate the two concepts of em-
bodiment and meaning. The latter will be given some particular 
emphasis and space, coming into view as two of the key concepts 
on which the work presented in this book is based. Finally, this 
chapter will be brought to a close through an attempt at laying 
out where technology fits into the picture as portrayed of the 
phenomenological attitude, by examining two phenomenologi-
cal yet quite different philosophies of technology. To come to ap-
preciate these however, we must first go back to the term being-
in-the-world.

As pointed out, Heidegger (1962) addresses what he sees as 
the most basic structure of existence with the term In-der-Welt-
sein. First and foremost, the human subject’s—Dasein’s—being 
is a being-in-the-world. To Heidegger, it is unthinkable for Das-
ein to exist without an encompassing world to which it belongs 
and into which it finds itself situated. In this, it is important to 
realize that for Heidegger, the ‹ being there › of Dasein is not of 
the same kind as for instance a bar of chocolate is in its wrapper 
or the way tofu is in Miso soup. The relationship between Dasein 
and the world is much more intimate than such untroubled liai-
sons of parts and wholes. It is on the contrary so close a relation 
that Dasein and the world are « what they are in being related to 
one another » (Speigelberg, 1982. p. 388). 

¶ be ing- in-the-world as  involvement

To elucidate this important character of Heidegger’s concept of 
being-in-the-world, one must try to capture his meaning of the 
preposition in as put to use in this phrase. One should not un-

3
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derstand being-in-the-world simply as a matter of spatial loca-
tion with respect to other objects in the world. Rather, according 
to Heidegger, Dasein’s being-in-the-world is in some ways funda-
mentally different from the being in the world of trees, stones, 
and bridges. The latter are isolated, inactive objects, whose way 
of being he thinks of as merely occurrent. In his peculiar style, 
Heidegger uses this difference in hyphenating to point out two 
different meanings of the preposition ‹ in ›, as noted by Dreyfus 
(1991). First, in can denote spatial location, where its use is in 
relation to inclusion—a tree is in a forest, a stone is in a hedge, 
and a bridge is in a city. Second, in may also encompass existential 
meaning, conveying a level of involvement—where one may be 
in love, in the army, or simply in business. 

Nevertheless, according to Heidegger, Dasein often takes its 
existential meaning—involvement—as merely a metaphori-
cal derivation of the in that expresses inclusion. The reason for 
this, Heidegger argues, is that people have a tendency to under-
stand their own beings in terms of the objects with which they 
deal. Dasein is hence prone to interpret (and misinterpret) it-
self in terms of the world, and by doing so tends to overlook 
« the directly given and fundamental experience of involvement » 
(Dreyfus, 1991, p. 42). To prove his point that in should be un-
derstood as involvement, Heidegger points to the primordial 
use of the word, when its two meanings had not yet been sepa-
rated: « derived from ‹ innan ›—‹ to reside ›, ‹ habitare ›, ‹ to dwell › » 
(Heidegger, 1962, p. 80). From this, Heidegger came to suggest 
that the most basic and important mode of being-in-the-world 
is dwelling or inhabiting. These are ways of being comparable to 
how we for instance seem to dwell in our language. One’s native 
tongue is something one knows; feels at home in; something one 
trusts that one knows; and through which one relates to things 
as well as other human subjects (Dreyfus, 1991). To Heidegger, 
people in a similar way dwell in their world. They are actively in-
habiting it, rather than simply just being included in it. Because of 
this, Dasein’s being-in-the-world must primarily be understood 
as a matter of involvement over inclusion. 

Simply put, Heidegger’s Dasein is in the world in the same 
sense as other objects, but where it is actively involved with its 
world, objects are in the world only by inclusion. As Heidegger 
points out however, since we tend to understand and interpret 
ourselves in terms of the objects with which we deal, our active 
involvement is often overlooked and substituted for an under-
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standing of ourselves where we are merely included in the world 
as well. When we in this way come to think of ourselves as ob-
jects—an outlook partly suggested and propelled by the natural 
sciences—we forget the dealings of the life-world we inhabit; we 
come to seek answers in underlying explanations of the world; 
and hence, according to Heidegger, we conceal our own being.

Bodily Limits of Heidegger’s Being-in-the-World

Although Heidegger usually called himself a phenomenologist 
in his early writings, his primary concern was the study of Be-
ing—ontology—not studying the subjects of experience, beings, 
and what appeared to their consciousnesses—which was what 
Husserl’s transcendental phenomenology did. Because of his on-
tological interest, especially in the period around Being and Time 
(1962), Heidegger neither aims to focus on the human conscious-
ness to which phenomena appear, nor does he concentrate much 
on what emerges as an obvious topic of being-in-the-world—the 
human body, its relation to the world, and its relation to meaning. 
According to Dreyfus (1991), Heidegger even seems to suggest 
that having a body is not something which belongs to Dasein’s es-
sential structure:

Being-in … is a state of Dasein’s Being; it is an existentiale. So 
one cannot think of it as the Being-present-at-hand of some 
corporeal Thing (such as a human body) ‹ in › an entity which 
is present-at-hand (Heidegger, 1962, p. 79)

It is Dasein’s self-interpreting way of being that is the main ob-
ject of analysis for Heidegger, and that « the interpretation of this 
being must be carried out prior to every factual concretion » 
(Heidegger, 1984, p. 136). Nevertheless, Heidegger acknowl-
edges that « Dasein is never what exists; Dasein exists in each case 
only in its factical concretion … [as such], Dasein is, among other 
things, in each case dispersed in a body » (Heidegger, 1984, p. 
136). Despite the bodily nature of Dasein is apparently hiding « a 
whole problematic of its own » (Heidegger, 1962, p. 143), it need 
not for Heidegger’s ontological purposes be further treated:

Dasein is spatial in that it discovers space circumspectively, 
so that it constantly comports itself de-severantly towards 
the entities thus spatially encountered […] Circumspective 
concern is de-severing which gives directionality […] Out of 
this directionality arise the fixed directions of left and right. 
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Dasein constantly takes these directions along with it, just as 
it does its de-severances. Dasein’s spatialization in its ‹ bodily 
nature › is likewise marked out in accordance with these di-
rections. (This ‹ bodily nature › hides a whole problematic of 
its own, though we shall not treat it here.) (Heidegger, 1962, 
p. 143)

Being-in-the-World with a Body

French philosopher Maurice Merleau-Ponty adopted the concept 
of being-in-the-world from Heidegger. In his most influential 
work, Phenomenology of Perception (1962), Merleau-Ponty draws 
on the term as the basis for his own phenomenology. Heidegger 
and Merleau-Ponty hence use the term to emphasize human ac-
tivity, involvement, and engagement over matters such as cogni-
tion, contemplation, and representation. Reciprocally, they also 
come to consider the world as the realm of meaning for purposeful 
human activity rather than seeing it as a collection of scarce ob-
jects only related to each other by the forces of gravity. 

Nevertheless, there is evidence to suggest that Merleau-Ponty’s 
use of being-in-the-world is in some ways different from that of 
Heidegger. Unlike the latter, the human body—or ‹ Dasein’s fac-
tical concretion ›, to speak Heideggerish—takes on a vibrant, 
elucidating, and not the least central role in the way Merleau-
Ponty understands the term. According to Merleau-Ponty, the 
notion of experience itself is from the very beginning reliant on 
the fact that the subjects of such experience, human beings, must 
inevitably be part of the world in which their experiencing takes 
place. The very foundation of being able to experience in the first 
place is what Merleau-Ponty calls perception—the world as per-
ceived. In this way, with Merleau-Ponty, perception comes into 
view as the basis for the human subject’s being-in-the-world. And 
it is this issue, perception, that for Merleau-Ponty becomes what 
phenomenology must strive to describe as accurately as possi-
ble—as it underlies all human activity:

The perceived world is the always presupposed foundation of 
all rationality, all value, and all existence. This thesis does not 
destroy either rationality or the absolute. It only tries to bring 
them down to earth (Merleau-Ponty, 1964, p. 13)

As a first step in trying to grasp Merleau-Ponty’s understanding 
of perception, one can think of it as a confrontation with the ten-
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dency of Western culture to exaggerate the significance of an ob-
jectivistic view of reality—a project similar to Husserl’s. This was 
an argument Merleau-Ponty also found applicable to perception. 
Those that adhere to objectivistic views tend to seek to both sev-
er and explain perception, according to Merleau-Ponty. If objects 
of perception are seen as similar to any other object, they may be 
studied and explained similarly to the way in which objectivism 
approaches the study of ants, intestines, and amino acids. 

Following objectivism, such an explanation must be strived for 
from a position ‹ outside › of the experience (Matthews, 2002). 
Perception, in this perspective, may in simple terms be con-
ceived of as a matter of bombardment of sense-data on the hu-
man body’s sensory system. Adhering to objectivism, this is also 
the way in which perception must be conceived. Given that this 
view seeks to explain phenomena in terms of underlying causes, 
it follows that the way things ‹ really are › cannot be the way in 
which they ‹ appear › to a human subject. Hence, to get at what 
perception really is we need to step out of experiencing and ap-
proach the matter from an objective outside position. This is a 
perspective that Nagel (1986) has called a view from nowhere, dis-
embodied from the object of study: « every subjective phenom-
enon is connected with a single point of view, and it seems inevi-
table that an objective, physical theory will abandon that point 
of view » (Nagel, 1986, p. 160). The phenomenological attitude, 
with Merleau-Ponty as its forerunner on this issue, argues that 
any such objectivistic account of reality presupposes and is by 
necessity preceded by a number of non-objectivistic descriptions 
of experience: 

It is true that we can for certain (e.g. scientific) purposes 
treat perceptions as if they were objects like any other; but 
we could not even have the notion of a perception in the first 
place unless we had the first-person experience of perceiv-
ing, unless perceiving were not an object we contemplated, 
but our own involvement with the world (Matthews, 2002, 
p. 48)

In this, Merleau-Ponty agrees with Heidegger that our primary 
relation to the world is nothing like that between two objects. Al-
though we have a body which gives us a particular place in time 
and space—and as such accounts for our being in the world, to 
use Heidegger’s terminology—the world appears to be some-
thing more to us than just a spatial arrangement of our existence. 
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Merleau-Ponty, like Heidegger, held that the world is something 
that we as human subjects actively inhabit. Human subjects act 
upon the world, they are themselves acted upon by it, they think 
about it, and they respond to it physically and emotionally (Mat-
thews, 2002). Such a place, argues Merleau-Ponty, cannot for us 
be just a set of indifferent objects, detached from ourselves.

If we truly inhabit the world, Merleau-Ponty suggests, then per-
ception cannot be thought of in terms of inner representations of 
an objective world. The only way we can represent the world 
to ourselves in the first place is because we are already involved 
with it. That one has a view from where one stands makes one 
understand the concept of an objective view; not as a view from 
nowhere, but as a view from a number of views similar to one’s 
own (Matthews, 2002). If we come to realize that one always 
stands and experiences from somewhere, we would also come to 
realize that this somewhere is from within the world—and that 
perception as a human experience is something that every human 
subject, including those that adhere to objectivism, are necessar-
ily experiencing from the inside (Matthews, 2002). 

Meaning as Found and Created

It is however important to realize that one should not consider 
Merleau-Ponty’s rejection of objectivism simply as giving way for 
subjective idealism. Because of the inhabiting character of being-
in-the-world, Merleau-Ponty holds that the world cannot easily 
be made distinct from us as perceivers and that likewise we can-
not simply think of ourselves as distinct from the world we per-
ceive. In this, the world is not something we just create—that the 
existence of an object of perception is conditional on it being 
perceived by a human subject—because we can only experience 
a world that is already pre-reflectively there for us. Hence, the 
world is also, importantly, something we find. For the same rea-
son, we do not solely impose meaningfulness on the objects we 
perceive or on the world as a whole, we also find meaning which 
is already there. This is to say that we cannot but fool ourselves 
if we take a bar of chocolate for, say, a computer mouse. Regard-
ing something as the latter is finding meaning in it as a computer 
mouse, in the same way as regarding something as a bar of choco-
late is finding meaning in it as a bar of chocolate—and that mean-
ing in this sense is founded in these objects’ relationships to hu-
man purposes and needs. 
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For Merleau-Ponty, human beings are conscious subjects who 
think and act meaningfully, having emotions and feelings, individ-
ual histories and intricate social relationships, in ways which can-
not simply be explained by for instance underlying physical laws 
or biological patterns. But we are also embodied subjects, which 
by having bodies are necessarily situated in the world. The human 
subject should hence neither be thought of as a passive object that 
suffers under the influence of other, likewise passive objects, nor 
should we consider ourselves as wholly creative and imposing 
subjects that transcend the world to give it meaning. Merleau-
Ponty’s being-in-the-world is rather a question of involvement 
and embodiment where active human subjects through interplay 
with the world both find meaning and create meaning in and 
around what they find. 

This should be seen neither as an objectivistic account, nor as an 
account of subjective idealism (Dreyfus, 1996; Matthews, 2002). 
The already introduced computer mouse provides an example to 
further clarify this view, which is central to Merleau-Ponty. What 
is a computer mouse and what is not depends on a human sub-
ject seeing it as a computer mouse. But if that would be enough to 
turn something into a mouse, then a bar of chocolate, the Great 
Lakes, or just anything could be a computer mouse if one simply 
so decided. Merleau-Ponty argues that a computer mouse also 
holds certain features or qualities that are in some ways indepen-
dent of the experiencing human subject and which are neces-
sary to enable the thing to be seen as a computer mouse by the 
experiencer. Hence, the computer mouse’s computer mouseness 
is both found (in its mousy qualities) as well as created (imposed on 
it when it has allowed itself to be seen as a computer mouse). 

In response to this claim, some might argue that the qualities 
a computer mouse holds that allow it to be seen as a computer 
mouse could, given time and through the bringing into view of 
other people, be fully detached from the mouse as an object in 
the world. This view would suggest that a computer mouse be-
comes what it is through a number of human subjects sharing a 
conviction in it as a computer mouse, thus making the shared 
view independent on any single human subject. This is to suggest 
that what makes a computer mouse a computer mouse is nothing 
but a shared idea in the minds of those who share the conviction, 
one which has nothing to do with what is out there. The problem 
with this argument, according to Merleau-Ponty’s thinking, is 
that the world must then be thought of as external to the minds 
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holding the conviction, echoing the Cartesian view of the human 
subject as detached from the world. Accordingly, in Merleau-
Ponty’s take on the question of meaning, it cannot be thought of 
simply in terms of « an act of thought, as the work of a pure ‹ I › » 
(Merleau-Ponty, 1962, p. 147), but that meaning is rather some-
thing which emerges through interaction and interplay between 
the subject and the world. The latter is not something to which 
the subject is opposed or external, but quite on the contrary, 
through its embodiment—its body, is in. 

The Conscious Body

The interaction between a human subject and the world from 
which meaning emerges with Merleau-Ponty brought the human 
body into being as an important theme of analysis in phenom-
enology. According to him, one must not forget that the human 
subject’s being-in-the-world is at the same time a being in the 
world. Human beings are just as much living organisms, living 
bodies, as they are consciousnesses. The body itself even precedes 
consciousness, argues Merleau-Ponty, because without some 
kind of embodiment in the world one would not be able to ex-
perience anything at all, and would consequently not have a con-
sciousness. While this on the surface seems to be a quite simple 
and commonsensical argument—that one need one’s eyes to see; 
one’s ears to hear; one’s nose to smell; one’s limbs to feel, and 
one’s tongue to speak—and hence the conclusion that one needs 
one’s body to experience—it is an argument which surprisingly 
enough has tended to be neglected by most philosophical branch-
es (Todes, 2001; Dreyfus, 1991). Consequently, what was only 
hinted at by Heidegger becomes evident in Merleau-Ponty: « the 
body is our general medium for having a world » (Merleau-Ponty, 
1962, p. 146).

This bodily curiosity of Merleau-Ponty should however not be 
interpreted as simply a kind of materialism (Matthews, 2002), 
i.e. that human beings would be different from trees, chocolate 
bars, or any other object only because of a different molecule 
structure—or that thinking is synonymous with the sending back 
and forth of electrical impulses in the brain. On the contrary, 
« the objective body is not the true version of the phenomenal 
body, that is, the true version of the body that we live by; it is 
indeed no more than the latter’s impoverished image » (Merleau-
Ponty, 1962, p. 431). It is hence suggested that the phenomenal 
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body—i.e. the living, active body—transcends the objective 
body. Thus, the same objective body appears in the world in 
different ways: 

It is not enough for two conscious subjects to have the same 
organs and nervous system for the same emotions to produce 
in both the same sign. What is important is how they use their 
bodies, the simultaneous patterning of body and world in 
emotion. The psychophysical equipment leaves a great vari-
ety of possibilities open, and there is no more here than in the 
realm of instinct a human nature finally and immutably given. 
The use a man is to make of his body is transcendent in rela-
tion to that body as a mere biological entity (Merleau-Ponty, 
1962, p. 189)

That we have a brain, and that it is a crucial material prerequi-
site for being conscious and as such for being human, should not 
mislead one to believe that the brain accordingly is consciousness 
and that it alone is the self of the human subject. Consciousness 
is rather to be seen as part of an intricate weave of relationships 
between the world and the human subject (Matthews, 2002). The 
latter must in this case be understood as a whole; that is, also be 
concerned with the subject’s body. It is not one’s brain that ex-
periences the world but the whole of the human subject—and 
to experience anything at all one needs a body as well as a brain. 
The human subject, hence, is a conscious but embodied being 
that Merleau-Ponty addresses through the term body-subject, nei-
ther wholly objective nor wholly subjective. As consciousness re-
quires a body so the body, to be a living and active body-subject, 
requires a consciousness.

Perception as the Pre-reflective Bond with the World

It may appear confusing or even contradictory that Merleau-
Ponty argues that the body-subject is already in the world, at the 
same time as the body-subject also brings forth the world. Surely, 
if we are in the world, then the world must already be there for 
us? To grasp Merleau-Ponty’s argument, it is important to realize 
that he distinguishes between two types or levels of intentional-
ity. Our representational intentionality—an objectifying function of 
human beings that allows us to represent and to be conscious of 
thoughts, judgments, volitions, and so on—is dependent on and 
presupposes « a deeper intentionality » (Merleau-Ponty, 1962, 
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p. 121). What is presupposed, according to Merleau-Ponty, is a 
world which is given to us through motor intentionality. It is nec-
essarily pre-reflective, non-thematic, and to a large extent also 
pre-personal:

There is, therefore, another subject beneath me, for whom a 
world exists before I am here, and who marks out my place 
in it. This captive or natural spirit is my body (Merleau-Ponty, 
1962, p. 254) 

Perception is hence not first and foremost a bombardment of 
sense-data on a receptive but inactive body, but rather a pre-
reflective relation between human and world that takes place at a 
level deeper than reflection is able to penetrate. In consequence, 
the human subject cannot bracket this primordial dialectic, to 
use Husserlian terminology—it cannot be put aside, disregard-
ed, or even be an object of reflection. Perception, accordingly, is 
nothing that one chooses to do, as it is not a conscious or explicit 
activity. While it on the contrary is highly pre-personal, anony-
mous, and ongoing to its character, this should not be seen as an 
indication of passiveness. Quite the opposite, Merleau-Ponty ar-
gues; to see one has to look, to hear one has to listen, and to feel 
one has to touch:

The analysis of motor habit [skill] as an extension of existence 
leads ... to an analysis of perceptual habit as the coming into 
possession of a world. Conversely, every perceptual habit is 
still a motor habit and here equally the process of grasping a 
meaning is performed by the body (Merleau-Ponty, 1962, p. 
153)

That one does not normally have to do this explicitly or con-
sciously, argues Merleau-Ponty, does not mean that perception 
is just a matter of passive registering. It merely shows that per-
ception is not an explicit or conscious activity of the subject, but 
rather an activity which is pre-personal and pre-reflective to its 
character.

Perception and Meaning

As a body-subject, one’s outlook is necessarily a view from some-
where in particular: one always sees the world from where one 
stands. According to Merleau-Ponty, this can be interpreted both 
literally and metaphorically. In its literal sense, which has been 



iii · e
m

b
o

d
im

e
n

t a
n

d
 lif

e
-w

o
r

ld
 te

c
h

n
o

lo
g

y

51

discussed already, one sees the world from the particular place 
in time and space where one happens to be at the moment of 
experiencing. But also in a metaphorical sense one tends to see 
the world from where one stands, argues Merleau-Ponty, point-
ing at things such as what kind of body, history, memories, and 
beliefs one holds—which makes one see the world from where 
one stands in light of one’s previous dealings with the world. The 
latter argument puts Merleau-Ponty of one mind with another 
French phenomenologist of the time, Jean Paul Sartre (1965; 
1972), in understanding the link between past experiences and 
current perception as existential. While perception must be un-
derstood as a close relationship between the world and the whole 
human subject, including its body—its history and its culture 
also need to be taken into account. Different body-subjects have 
different histories, beliefs, values, emotions, purposes, goals, 
aims, and dreams, through which perception becomes shaped. 
Similarly, one must not forget that body-subjects are temporal 
beings. Their temporality in fact comes to denote that perception 
cannot be seen as a number of discrete snapshots, but rather as 
extended over time. Hence, one’s present perception cannot be 
seen as detached from one’s past perceptions, but rather as be-
longing together and forming a life history—that in turn shapes 
one’s current and future perception. 

With his emphasis on the temporality of being-in-the-world 
and its existential character, Merleau-Ponty suggests that un-
derstanding perception as the experience an active body-subject 
has of being-in-the-world—and not as a bombardment of sense-
data on an objective, passive perceptual system—will lead to a 
greater understanding of the values and meanings we find in the 
objects we encounter in the world. These values and meanings 
are the consequences of our inhabiting of the world; that is, our 
purposeful, practical, and emotional dealings with things (Mat-
thews, 2002). Value is hence introduced as an important element 
of Merleau-Ponty’s conception of meaning. The term must how-
ever be interpreted in a broad sense, inclusive of moral, emo-
tional, and aesthetic value, as well as instrumental value—in the 
sense of fitting into the whole, serving its role, functioning (Mat-
thews, 2002). Merleau-Ponty argues that we ought to take values 
and meanings as real qualities of objects, just as much as we ac-
cept their objective properties as suggested to us by traditional 
scientific accounts. For someone with a past experience of some 
object or phenomenon—like a computer mouse—the object of 
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concern becomes saturated and charged with value as well as 
meaning, transcending its objective account. An experience of a 
computer mouse may thus be joyful and edifying; but also nause-
ating, looming, and anxiety-ridden—depending on one’s previ-
ous experiences.

The Role of Ambiguity

In relation to the emphasis on meaning, it is worth noticing that 
Merleau-Ponty suggests that the world also has the character of 
being ambiguous and inexhaustible; i.e. not only meaningful. The 
world does not consist of a definite number of clearly distinguish-
able and by themselves determinant objects that stand in obvious 
and unmistakable relations to each other and to us as experienc-
ers (Matthews, 2002). Forming meaning is on the contrary a 
matter of trying, learning, exploring, and creating—which only 
gradually may bring us to a clearer understanding of how things 
‹ are ›; how objects relate to other objects, how one relates to ob-
jects, how one relates to other subjects, how a group of subjects 
relate to an object, and so on. Our being-in-the-world makes the 
world open to us, according to Merleau-Ponty, but such a being 
also makes it open-ended. We know the world through our inter-
actions with it, but such a dialectical relationship does not simply 
come to an end; its parties never become completely transparent 
to each other. Hence, the world will always be ambiguous and 
inexhaustible, as there is always something one cannot see from 
where one stands.

Following the view of meaning argued so far in this chapter, 
there seems to be reason to revisit Shannon & Weaver’s (1949; 
Shannon, 1948; Weaver, 1949) theory of communication, which 
was briefly introduced in chapter two. The theory presents com-
munication as a linear process of transmitting messages from a 
source to a receiver through a channel of communication. In 
communication studies, this view is often contrasted with an-
other school of thought, which sees communication rather as 
the production and exchange of meanings (Fiske, 1990). Largely 
based in structuralism and semiotics, it is primarily interested in 
the way written text and other kinds of signs interact with people 
to produce meanings (Hawkes, 1977). As an example, Matthews 
(2002) provides the following statement:
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When we are conversing with someone else, especially about 
some difficult personal issue, we can, if we are lucky, come to 
some kind of an understanding of what each other is saying. 
But since we are each speaking from our own point of view, 
understanding is something that has to be come to; it is not pos-
sible for it to be present from the beginning. Nor, since each 
increase in our understanding is a change in ourselves and in 
our interlocutor, can we ever come to anything that might 
count as a « complete » understanding of what the other is say-
ing (p. 62)

This is to argue that we cannot fully know the world on its own 
terms, but that we may get to know it through examining its 
different meaning structures. 

For the empiricist the work of the researcher is to discover 
the meanings and patterns that already exist in the world; for 
the structuralist the task is to uncover the conceptual struc-
tures by which various cultures organize their perception and 
understanding of the world […] Structuralism’s enterprise is 
to discover how people make sense of the world, not what the 
world is. (Fiske, 1990, p. 115)

Understanding the difference between these two schools of 
communication is important for also understanding the kind of 
qualitative approach the phenomenological attitude represents 
and how it would differ from some other approaches to hci re-
search. To argue that meaning is persistent in the life-world is not 
to argue that a scientific account of communication—as offered 
by Shannon & Weaver—provides an understanding of communi-
cation which is wrong. It is on the contrary quite true that a signal 
needs to travel through some kind of channel to reach a receiver, 
as for instance sound waves travel through air but not through a 
vacuum. This assumption is however not what would be ques-
tioned by the phenomenological attitude. What would be ques-
tioned, however, is the claim that this would provide a complete de-
scription of the story of communication. Shannon & Weaver’s theory is 
an account which is forgetful in relation to what communication 
is about for those that are involved in it, that charge the commu-
nicating activity with meaning. The understandings and meanings 
that arise or fail to arise would be more important for the phe-
nomenological attitude than the underlying explanation of the 
physiological means for receiving sound. 
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This discussion also in an obvious way shows the relationship 
between theory and methodology. If meaning cannot be ‹ mea-
sured › by traditional means, other methodological tools for gain-
ing insight will be needed. Throughout this inauguration pro-
cess, this relationship between one’s theoretical stance and one’s 
choice of particular methodology are necessarily highlighted. The 
first of these—one’s theoretical and philosophical stance—must 
be seen as superior to one’s method. If seeking to reveal some 
of the structures of meaning that exist in the life-world, albeit 
an undertaking which will never come to an end because these 
structures are constantly changing and immeasurable, is found to 
be at the heart of the phenomenological attitude—then choos-
ing specific methods or procedures which allow this to happen 
should follow.

¶ embodiment

Having introduced being-in-the-world and Merleau-Ponty’s view 
of meaning, it is feasible to attempt to further flesh out the con-
cept of embodiment. What does our embodiment mean for pur-
poseful human action? It has been argued previously that we as 
body-subjects should neither regard ourselves as detached from 
the world nor simply as physical objects in the world, but rather 
as inhabitors of the world.

I am in the middle of my own world; the world of actual lived 
experiences is, for each of us, ‹ my › world, not in the sense 
that I created it, but in the sense that the things and relation-
ships in it get their meaning for me through their relationships 
to my purposes, activities and needs (Matthews, 2002, p. 33)

As body-subjects, we perceive the world from a certain individu-
al point of view, which is not simply a spatial location, but one in 
which we face the world in light of our lived previous and intend-
ed future dealings with the world—e.g. our feelings, dreams, 
memories, emotions, goals, and purposes—which together with 
a spatial and temporal location charge the world with meaning. 
Hence, our experience of the world as meaningful (and, at times, 
ambiguous) is not something that we impose on a meaningless set 
of perceptual data; meaning is on the contrary what we actually 
perceive. Because we are embodied subjects, our individual exis-
tences take place in ‹ atmospheres › shaped by the structure, char-
acter, and needs of our bodies (Matthews, 2002):
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Because our personal existence arises out of our imperson-
al existence as bodies, our bodies represent the continuing 
influence of our past; our bodily habits of behaviour provide 
the material from which we create meaning and personal 
identity, but the body’s impersonal character prevents us 
from being completely in control of our own identity (Mat-
thews, 2002, p. 86)

According to Dreyfus (1996), it is possible to distinguish at least 
two different ways in which Merleau-Ponty stresses the human 
embodiment as determinant for what shows up to us as meaning-
ful. These two aspects of embodiment—which are quite similar 
to Ihde’s (2002) distinction between Body One and Body Two—are 
here seen as the point of departure from which it is possible to 
further discuss and relate contemporary thinking around the role 
of the human body and its relation to the world, and especially 
for our purposes, to technology. As this chapter has shown, our 
embodiment is not simply a question of biology or even a strictly 
physical issue. As body-subjects, our embodiment is also a social 
and cultural being-in-the-world. 

The body is our general medium for having a world. Some-
times it is restricted to the actions necessary for the conser-
vation of life, and accordingly it posits around us a biological 
world; at other times, elaborating upon these primary actions 
and moving from their literal to a figurative meaning, it mani-
fests through them a core of new significance: this is true of 
motor habits such as dancing. Sometimes, finally, the meaning 
aimed at cannot be achieved by the body’s natural means; it 
must then build itself an instrument, and it projects thereby 
around itself a cultural world. (Merleau-Ponty, 1962, p.146)

Hence, both physical and cultural aspects are included in the 
way the body opens up the world for and to us—first, the innate 
structures of our bodies, and second, our acquired social and cul-
tural skills. To understand Merleau-Ponty’s argument, it is im-
portant to realize that these two ‹ different bodies › are in fact in-
separable in the same body, as it is « impossible to superimpose on 
man a lower level of behavior which one chooses to call natural, 
followed by a manufactured cultural or spiritual world. Every-
thing is both manufactured and natural in man » (Merleau-Ponty, 
1964, p. 189). Consequently, the body too is something that one 
both finds and creates. In Merleau-Ponty’s sense, and as noted by 
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Ihde (2002), it is impossible to ‹ bracket › either one’s experiential 
body or one’s culturally acquired body—it is maybe even impos-
sible to consider them as separate in the first place.

Body One: The Experiential Body

First, embodiment can refer to the shape, basic configuration, 
and capacities of the human body, something that Merleau-Ponty 
(1962) develops as the corps vécu and that Ihde (2002) addresses 
through his concept of ‹ body one ›. It is important to realize that 
while the corps vécu is indeed about bodily flesh, it is not a body 
that should be thought of as a biological or scientific body—i.e. 
the body we find on forensic tables. Rather, this body must be 
thought of as a lived body, inseparable from the human subject; 
not as a machine or vehicle for carrying around one’s mind. The 
lived body is the body we experience by living our lives embod-
ied within—it is « the perceiving, active, oriented being-a-body 
from which we experience the world around us » (Ihde, 2002, 
p. 69). The concept of the living and intending human body is 
well developed in Merleau-Ponty (1964; 1968), but also appears 
in a variety of other twentieth century writing, such as Marcel 
(1956), Plügge (1967), Todes (2001), and Zaner (1964). 

Because the human body is erect, has two arms and two legs, 
is of a certain size, and has a head that points forward, we have 
some innate abilities and capacities that we cannot simply over-
come, but which in a pre-personal way come to shape our sense-
making of the world: « mountains are tall for us […] where they 
are passable and where not is not up to us but is a function of our 
embodied capacities » (Dreyfus, 1996, §2). 

In so far as I have hands, feet, a body, I sustain around me 
intentions which are not dependent upon my decisions 
and which affect my surroundings in a way which I do not 
choose. These intentions are general ... they originate from 
other than myself, and I am not surprised to find them in all 
psycho-physical subjects organized as I am (Merleau-Ponty, 
1962, p.440)

Surprisingly enough, Merleau-Ponty does not further expand on 
the apparently crucial issue of the basic structure of our body 
and what that structure means for human thinking and action. 
Luckily, some other authors, primarily Todes (2001) and Lakoff 
& Johnson (1980; 1999), capitalize specifically on this account, 
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as even a brief consideration of the shape and innate capabilities 
of the body seems to render it crucial for our experience of the 
world and for the formation of meaning. Normally, we all expe-
rience mountains and trees as tall while we regard squirrels and 
pebbles as small. Nevertheless, it is perhaps not as often made 
explicit that what makes mountains tall is that the size of a hu-
man body is relatively small in comparison, whereas it is relative-
ly large if we compare it to that of a squirrel. Likewise, we tend 
to experience cars and large rocks as heavy, while a sheet of pa-
per and a bird’s feather seem light to us. The point, again, is that 
what makes cars heavy and feathers light is not some universal or 
pre-given taxonomy; it has rather grown out of the way we ex-
perience and interact with the world through the structures and 
capabilities of our embodiment.

Contemporary gender theory, more than perhaps any other 
current field of research, has contributed to and gained new 
ground in relation to the question of embodiment. In developing 
a philosophy of the body which is not biologically fixed, gender 
theory has come to question and rework some of Merleau-Pon-
ty’s notions of the body, since his descriptions of what he believed 
to be a ‹ neutral › human body often seems biased in favor of the 
male body (Butler, 1989), something Ihde (2002) calls a prefer-
ence for pursuing the ‹ male sports body › as a normative scheme. 
While it is difficult to experience someone else’s body, it is nev-
ertheless understood that the phenomenologically inclined de-
scriptions that will be provided in this book could likewise be 
accused of having the same preference. Significant efforts in this 
area, uncovering and reappropriating the male body bias and 
describing incarnate genderized bodies, are however found in 
Young (1990), Butler (1993), and Bordo (1993).

Body Two: The Cultural Body

Dreyfus (1996) notes that Merleau-Ponty also stresses that « as 
we refine our skills for coping with things, things show up as 
soliciting our skillful responses, so that as we refine our skills, 
we encounter more and more differentiated solicitations to act » 
(Dreyfus, 1996, §2). For basic human activities, such as sitting in 
a chair, the way the human body is structured is important for the 
chair to show up for us in the first place as something on which 
we might sit—as humans, we have bodies that get tired (which 
suggests resting) as well as bend forward at the hip and back-
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wards at the knees (which fits the physical structure of chairs)—
but, and this is the second claim, chairs can only show up to us as 
something on which we may sit once we have learnt to sit. Simply 
put, if one has not yet acquired the skill of sitting, chairs do not 
show up as something on which one might sit.

In this, Dreyfus (1996) notes similarity between Merleau-Pon-
ty and some aspects of the ecological psychology put forward 
by James J. Gibson (1977; 1986), for whom the activities of in-
dividuals situated in an environment were the main focus of at-
tention (Mace, 1977; Gibson, 1986). Merleau-Ponty and Gibson 
both seem to argue that what shows up as something on which 
we may sit is a result of first, our bodily capacities, and second, 
our acquired skills. That we have a certain kind of body and that 
we have acquired the skill of sitting makes chairs afford sitting on, 
using Gibson’s terminology.

The affordances of the environment are what it offers the 
animal, what it provides or furnishes, either for good or ill. 
The verb to afford is found in the dictionary, but the noun 
affordance is not. I have made it up. I mean by it something 
that refers to both the environment and the animal in a way 
that no existing term does. It implies the complementarity of 
the animal and the environment (Gibson, 1986, p. 127)

Such skills, according to Dreyfus (1996), are acquired by deal-
ing with things in the world. But when a skill is acquired, our 
relation to the world is also transformed; « our embodied skills 
are acquired by dealing with things and situations … these skills 
in turn determinate how things and situations show up for us as 
requiring our responses » (Dreyfus, 1996, §6). This is to say that 
acquiring a skill is also about coming to see the world differently; 
things that used to be merely objects to us now show up as pres-
ent-at-hand, requiring our attention, shaping the very situation 
in which we find ourselves. When acquiring a skill, we move be-
tween different life-worlds. It is hence not an act of distancing 
oneself from something; but on the contrary as a kind of deeper 
immersion in the world. In this, meaning and use necessarily be-
come closely related, where understanding comes to mean un-
derstanding its potential use or behavior.

In the action of the hand which is raised towards an object 
is contained a reference to the object, not as an object rep-
resented, but as that highly specific thing towards which we 
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project ourselves, near which we are, in anticipation, and 
which we haunt. (Merleau-Ponty, 1962, p. 138)

A chair is thus not primarily a physical object that one conscious-
ly deduces as appropriate on which to sit. Rather, it is to suggest 
that the chair as an object diminishes into the background while 
its meaning for a human purpose, i.e. sitting to rest, becomes 
the foreground phenomenon. That is, to us the chair is sitting. As 
intentionality is dependent on the body’s motor skills, Merleau-
Ponty comes to the conclusion that we need « to understand mo-
tility as a basic intentionality. Consciousness is in the first place 
not a matter of ‹ I think that › but of ‹ I can › » (Merleau-Ponty, 1962, 
p. 137, emphasis added). This notion is indeed comparable to 
Gibson’s view that perception is not primarily of objects but of 
affordances. Both Merleau-Ponty and Gibson hence suggest that 
we tend to perceive things in terms of the way we can interact 
with them. Gibson’s ecological psychology, and particularly the 
usefulness of his notion of affordances for understanding various 
interactional issues, has also been explored in the area of hci 
(Gaver, 1991; 1992; 1996; Norman, 1988; McGrenere & Ho, 
2000). Among these, Gaver discusses affordances as a useful con-
cept for understanding social interaction and collaborative com-
puter applications. These social and cultural issues brings us on 
to Gibson’s suggestion that mail boxes afford mailing letters in a 
way similar to how chairs afford sitting (Dreyfus, 1996):

Affords-mailing-letters is clearly not a cross-cultural phe-
nomenon based solely on body structure, nor a body struc-
ture plus a skill all normal human beings acquire. It is an 
affordance that comes from experience with mail boxes and 
the acquisition of letter-mailing skills. The cultural world is 
thus also correlative with our body; this time with our ac-
quired cultural skills (Dreyfus, 1996, §3)

The notion of skills as culturally acquired suggests that for chairs 
to afford sitting or mail boxes to afford mailing letter, not only 
must we, first, have a certain bodily configuration, and second, 
have already acquired some basic human skills, we must also live 
in a culture where sitting on chairs and mailing letters are part of 
that culture. Sitting down to rest is hence something experiential 
and in some sense a ‹ biological › part of who we are—as our bod-
ies get tired as well as are mechanically constructed for making it 
possible—but it is also a culturally constructed activity; by sitting 
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we experience our culture bodily, we live our culture through 
our bodies. The body as socially constructed, and especially our 
experiences of the socially constructed and constituted body, is 
what Ihde (2002) terms ‹ body two ›.

It is the body of the condemned in Foucault, the body upon 
which is written or signified the various possible meanings of 
politics, culture, the socius. And it is the body that can have 
markers. It is the body that can be female, of a certain age, 
from a certain culture, of a certain class, and thus have a cul-
tural perspective as the embodied and enculturated particular 
beings we are (Ihde, 2002, p. 70)

Some support for this claim may be sought in the work of Fou-
cault—a student of Merleau-Ponty—and his followers, the post-
modern movement, and not least from contemporary gender 
theory. To make the social construction of the body visible, Syn-
nott (1992) has provided a sociological exploration into the many 
different and constantly changing ways in which it has been con-
structed throughout history. In ancient times, Plato argued that 
the body is a tomb; the Stoic philosopher Epictetus thought of it 
as a corpse; in Christianity, Saint Paul’s version of the body was as 
a temple for the Holy Ghost; an early modern description of the 
body, from Descartes, sees the body as a machine; while some 
20th century existentialists such as Sartre have come to regard 
the body as the self. 

In the field of computing, the body has however been anything 
but visible. According to Agre (2001):

Since their earliest days, the predominant discourses of 
computing have reflected the ingrained Western distinction 
between mind and body. This Western tradition treats the 
body, and indeed the whole non-mental world, as something 
distant and alien. [...] To be fair, the mind/body distinction 
has always had some basis in technical practicalities. Robot 
bodies and senses have been rudimentary, requiring so much 
controlled regularity in their environments as to make truly 
autonomous machines impossible. Digital communications 
technologies have likewise been primitive. It is understand-
able that the theory and practice of computing have empha-
sized internal mental processes and stereotyped interactions 
based on simplified text and graphics (p. 177) 
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Capitalizing on Descartes’s distinction between body and mind—
where the two are even seen to be at war with each other—has 
for instance made Alan Turing idealize the disembodied mind 
(Hodges, 1983). Charles Babbage, who is often referred to as the 
‹ father of computing ›, saw the computer as primarily a tool for 
imposing a God-like rational order on factory floors (Schaffer, 
1994), while Norbert Wiener thought of cybernetics as a means 
of imposing order on a chaotic world (Galison, 1994). 

Today, the most thorough of analyses, discussions, and explo-
rations on the role of the body as culturally constructed are to 
be found, again, within gender theory—including the already 
mentioned works by Young (1990), Butler (1993), and Bordo 
(1993)—but also in some of the current technology-related 
thinking on ‹ cyborgs › and ‹ post-humans ›—such as Haraway 
(1991), Hayles (1999), Balsamo (1996), and Halberstam & Liv-
ingston (1995). While these thinkers strive to make the body vis-
ible in their respective fields of interest, this work will attempt in 
a similar way to introduce the body as an important part of un-
derstanding interaction with computers at large, and specifically 
when mobile information technology is concerned. 

¶ l ife-world technology

So far, the body and its involvement in a meaningful world has 
been considered in this chapter. It is for the purposes of this book 
however also necessary to introduce to the discussion the con-
cept of technology. In order to answer to this need, the follow-
ing sections will—first—provide a concise introduction to the 
concept of technology as developed by Don Ihde (1979; 1990), 
a phenomenological philosopher of technology, where especial 
focus is on his emphasis on its non-neutral character. Second, 
drawing further on the work of Ihde, a variety of possible rela-
tions between human, technology, and world will be uncovered, 
that will be of great value later in this book. Third, the question 
of the role of technology will also be considered from another 
perspective, more romantic and holistic in its character. Albert 
Borgmann’s (1984; 1999) two related notions of focal things and 
practices and the device paradigm come into view here as a useful 
alternative perspective to the common view of what technology 
brings to our lives.
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Ihde’s Non-Neutral Technology

In Technics and Praxis (1979), Ihde brings to light the way science is 
related to technology as well as praxis. Focusing on optical tech-
nologies, he shows how the early use of telescopes and micro-
scopes helped reveal worlds which until then had been inacces-
sible. The optical magnification did not simply provide scientists 
with access to previously unknown territories; it irreversibly ori-
ented scientific inquiry towards the macro and micro worlds that 
these technologies exposed (Ihde, 1993). This, according to Ihde, 
transformed not only what was seen but also the scale of what 
was seen, i.e. how it was seen in relation to technologically un-
aided vision. From his analysis, Ihde proposes a magnification/
reduction transformation to be a structural feature:

For every enhancement of some feature, perhaps never be-
fore seen, there is also a reduction of other features. To mag-
nify some observed object, optically, is to bring it forth from 
a background into a foreground and make it present to the 
observer, but it is also to reduce the former field in which it 
fit, and—due to foreshortening—to reduce visual depth and 
background (Ihde, 1993, p. 111)

He argues that this kind of transformation is a structural element 
that belongs to all kinds of technologies, not only optical, and 
what is more: that the transformation is non-neutral. In his per-
haps most influential work, Technology and the Lifeworld: From Gar-
den to Earth (1990), Ihde takes this argument further by arguing 
that even seemingly unobtrusive and ubiquitous technology, such 
as eyeglasses, have this non-neutral mediating character. Ihde ar-
gues that even though the changes brought by wearing eyeglass-
es—i.e. to transform what appear as blurry objects into clear and 
distinct ones—are typically appreciated by their user, the change 
does not come without a price. First, the user needs to care for 
the mediating technology itself. Although most people would 
consider this as a small price to pay for what is gained, it is for 
instance possible that wearing eyeglasses may come to affect how 
people behave in certain situations. Eyeglass-wearing children, 
for instance, may chose not to enter into certain kinds of play 
in order not to be in danger of breaking their glasses. Second, 
Ihde suggests that by using eyeglasses, the world comes to one 
as enframed. By the back glares that occur and the dust and wa-
ter spots that appear on the glasses, their user develops a fringe 
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awareness that the world as it appears through the eyeglasses is 
intruded upon, mediated by a technological in-between.

[F]or every revealing transformation there is a simultaneously con-
cealing transformation of the world, which is given through a tech-
nological mediation. Technologies transform experience, how-
ever subtly, and that is one root of their non-neutrality (Ihde, 
1990, p. 49) 

While all technologies are non-neutral, according to Ihde, op-
tical technologies—such as eyeglasses, telescopes, and mi-
croscopes—seem to belong to a group of technologies which 
enhance (and by their non-neutrality also transform) our per-
ceptual, experiential, and bodily experiences of the world. Oth-
er kinds of technologies, such as speedometers, clocks, and the 
buttons on a telephone, seem not to have this enhancing or am-
plifying character. They do not in the same way seem to directly 
enhance their user’s perception, but rather hold another mode 
of reference to observed objects; one which relies on different 
kinds of interpretation. If looking through a telescope is a matter 
of sensory perception—amplified ‹ seeing › in some sense—us-
ing speedometers and clocks may be better thought of as a mat-
ter of ‹ reading ›. A world object is still being referred to—i.e. in 
the case of the speedometer the referred-to object is typically 
the speed of the vehicle—but the way it is referred to is not 
perceptual but rather translated into some form of hermeneu-
tic representation. According to Ihde, this kind of technology is 
also non-neutral. First, the translation that must occur between 
the signifier and the signified abstracts and hence reduces the re-
ferred-to object, where for instance the experiential concept of 
speed becomes reduced to a number of miles per hour. Second, 
the speedometer requires that the user has previously acquired 
the skill to interpret—i.e. read—the instrument, in order for it 
to be meaningful. Hence, the speedometer is highly dependent 
on the context in which it is designed and used; it is a culturally 
embedded piece of technology whose meaning is constructed. 

Human–Technology Relations as Analytical Units

Ihde (1990) argues that technologies « insofar as they are artifac-
tual (in a range from simple entities to whole complexes of sys-
tems), are developed, used, and related to by humans in distinct 
ways » (p. 26). By giving prominence to the relations between 
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technology, world, and human beings, he is able to distinguish 
between such issues as technologies and techniques. Ihde, who 
has « repeatedly insisted that the materiality of technologies be 
maintained » (Ihde, 1990, p. 26), holds that if one absorbs tech-
niques—as certain ways of practice and thought—into technolo-
gy that tends to yield technology as an overly general and abstract 
term. If in such a way everything is thought of as technology, we 
become increasingly prone to make metaphysical claims (Ihde, 
1990). Techniques may hence come with or without technology, 
but a technique is not in itself a technology—while techniques 
may still be closely related to technology. 

By revealing the relations between technology and people, it 
also becomes possible to overcome the often suggested and pre-
sumed neutrality of technologies, where technology is seen sim-
ply as chunks of isolated, dead matter. While a gun, as an exam-
ple, does nothing on its own the picture changes when the world 
is approached from a perspective in which the human-technology 
relation is the primitive unit of analysis.

[It] becomes immediately obvious that the relation of hu-
man–gun (a human with a gun) to another object or another 
human is very different from the human without a gun. The 
human–gun relation transforms the situation from any similar 
situation of a human without a gun (Ihde, 1990, p. 27)

A third advantage of giving prominence to human–technology 
relations has to do with the possibility of preserving in one’s anal-
ysis the dynamic and actional nature of that relationship. Even 
though technologies are artificial, it is nevertheless important to 
realize that they are part of human praxis; used, designed, devel-
oped, repaired, discarded, and so on. As Ihde (1990) notes, con-
necting to the thinking of Heidegger and Merleau-Ponty, « hu-
mans are what they are in terms of the human–world relation, 
but this relation in existence is actional » (p. 27). Studying tech-
nology by drawing on human–technology relations means that 
one does not have to abandon the world in favor of just studying 
the artificial. 

A Phenomenology of Human–Technology Relations

What possible human-technology relations are there to be found? 
Although not perceived as exclusive poles but rather as items 
along a continuum, Ihde (1990) makes a distinction between 
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three basic kinds of relations between humans, technology, and 
world, namely between the embodiment relation, the hermeneutical 
relation, and the alterity relation. As these concepts will be used in 
several ways throughout the remainder of this book, it is at this 
stage worth considering them in some detail.

First, in the discussion on the non-neutral and mediating role 
of optical technologies it is noticeable that eyeglasses for instance 
allow their users to embody their praxis through the technology, 
which is a relationship that Ihde (1990) thinks of as fundamentally 
existential. This is to say that the wearer embodies her eyeglasses 
in the sense that the technology in question gets in between the 
wearer and her world, and that she sees the world through the op-
tical lenses of the eyeglasses: i.e. wearer–eyeglasses–world. 

The embodiment relation is however not a collective name for 
all kinds of technologies appearing in between the user and the 
world. For a technology to hold an embodiment relation it must 
also be technically transparent—its material or physical charac-
teristic must be such that it allows ‹ seeing through ›. For eye-
glasses, this would imply that if the actual glass is not transpar-
ent enough, they become impossible to embody from a technical 
perspective. But the embodying of technology is also dependent 
on the human being, since it is something that has to be acquired 
or constituted. For someone not familiar with eyeglasses, there is 
typically a short period of time in which one notices their weight, 
possibly experiences some eyestrain, finds the back glares annoy-
ing, and perhaps one even has to make some small adjustments in 
spatial motility. But once the skill of wearing eyeglasses, both in 
terms of carrying them physically and seeing through them, has 
been acquired they may become almost fully transparent, or as 
Ihde (1990) suggests: « taken into my own perceptual-bodily self 
experience » (p. 73). They then become part of the way in which 
the world is ordinarily experienced; they withdraw into an em-
bodied relation with their user. 

The embodiment relation is not limited to optical technology, 
it may occur for any sensory dimension; for instance in tactile 
motility, through Merleau-Ponty’s (1962) examples of the blind 
man’s cane and the woman’s feathered hat, but also through hear-
ing aids and the like. Neither is the embodiment relation set aside 
for or specific to simple or complex technologies, nor is it a mat-
ter of whether these are mono- or multisensory. Ihde argues that 
for example the pleasure and whole body involvement in driving 
owes to the user experiencing an embodiment relation:
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One experiences the road and the surroundings through the 
driving the car, and motion is the focal activity. In a finely en-
gineered sports car, for example, one has a more precise feel-
ing of the road and of the traction upon it than in the older, 
softer-riding, large cars of the fifties. One embodies the car, 
too, in such activities as parallel parking: when well embod-
ied, one feels rather than sees the distance between car and 
curb—one’s bodily sense is « extended » to the parameters of 
the driver-car body (Ihde, 1990, p. 74)

According to Ihde (1990), the embodiment relation between a hu-
man user, technology, and the world can be formalized as:

Human Techno log y World( )

Second, speedometers and clocks have earlier been proposed as 
two technologies requiring interpretation. However, at one level 
these technologies hold a similar relation to their users as do for 
instance telescope and eyeglasses: the speedometer also appears 
in between a human user and the world: i.e. driver–speedometer–
world. What is different between the mediating role of eyeglasses 
and that of a speedometer is that in the latter case, the user’s 
perceptual focus is not on the world but on the technological in-
strument itself. Perceiving the speedometer is in this sense some-
thing one does instead of perceiving the world, as one cannot see 
the world in the same sense through the speedometer as one sees 
the world through one’s eyeglasses. The seeing of the world that 
takes place in the first case must be understood as interpretive 
rather than experiential. The speedometer does not enhance any 
of its user’s innate capabilities or senses in the way technologies 
do which hold embodied relations to their users; it does not be-
come transparent but rather is itself the object of focus whereas 
the world tends to withdraw. The speed of the car is in this way 
something that has to be ‹ read › out of the appearance of the 
speedometer, hermeneutically interpreted, and not something 
that is experienced through it. Although the driver may experi-
entially ‹ feel › speed simultaneously, for instance through vibra-
tions, sounds, and wind, the speedometer itself does not medi-
ate this. It is rather an abstraction and a reduction of speed into a 
number on an agreed upon scale.

Ihde provides the example of a thermometer to further enlight-
en the difference between the embodiment relation and this kind 
of hermeneutical relation:
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Imagine sitting inside on a cold day. You look out the window 
and notice that the snow is blowing, but you are toasty warm 
in front of the fire. You can clearly « see » the cold … but you 
do not actually feel it. Of course, you could, were you to go 
outside […] Instead, you read the thermometer, and in the 
immediacy of your reading you hermeneutically know that it 
is cold (Ihde, 1990, p. 84–85)

Even though the reading is instantaneous and in some sense 
effortless, i.e. if the skill of interpreting the numbers appearing 
on the thermometer has been previously acquired, the percep-
tual experience is that of an led display with numbers—if it is 
a digital thermometer—or a small bar of quicksilver and a set 
of printed numbers—if it is an older model. In the case of tech-
nology which shows an hermeneutical relation to its user, the 
actual perceptual experience is however of less importance, as 
it operates primarily as a kind of text (for instance, « -10º ») that 
hermeneutically delivers its world reference (i.e. various levels 
of coldness, depending on whether one’s system is Farenheit or 
Celsius) to the user by means of the user reading the text and 
understanding its implication. The hermeneutical relationship is 
hence referential, in that it places the user’s immediate percep-
tual focus on the technology in between the user and the world. 
In some circumstances, the user might not be able easily to ex-
perience the object of reference experientially at all—such is the 
case when checking the temperature of some distant city on the 
Web or when an operator is monitoring the temperature at the 
core of a nuclear power plant—but is forced to be dependent 
on hermeneutical instruments. This dependency is hence both 
on one’s own reading of the instrument (that one knows how to 
read the instrument) as well as a dependency on the proper func-
tioning of the instrument itself, as there is often no way of expe-
rientially confirming that the instrument is operating properly. 
Even in the case of the speedometer, one has to be dependent on 
one’s knowledge of reading the instrument (a European driver, 
used to kilometers per hour, may have trouble with an American 
speedometer which displays in terms of miles per hour), as well 
as dependent on the proper operation of the speedometer (if not 
impossible, it is at least very difficult to know whether the speed-
ometer is operating properly or whether it slightly exaggerates 
or understates the speed of one’s car).

As noted, what characterizes the hermeneutical relationship is 
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not that the technology is in between the user and the world—
which is also the case with the embodiment relation—but rather 
that the immediate focus of attention is the technological instru-
ment itself. The instrument is only transparent in an hermeneu-
tical sense if the user has acquired the skills necessary to be able 
to read it. This relationship may thus, according to Ihde, be for-
malized as:

Human Techno log y World( )

Third, Ihde makes a case for what he terms alterity relations. The 
difference between this human–technology relation and the two 
previously introduced is that it is not a mediated relation with 
the world or with a referenced object in the world. Rather, it is 
primarily a relation to or with technology. Ihde argues that this is 
a relation between a human being and some otherness, although 
an otherness generally weaker than the one we find in our rela-
tion to other people and animals. But it is on the other hand an 
otherness which is stronger than our usual relations to objects. 
The alterity relation is hence, according to Ihde, a form of quasi-
otherness relation to technology that in at least some limited way 
seems to take on a life of its own:

A widely cross-cultural example is the spinning top. Prior to 
being put to use, the top may appear as a top-heavy object 
with a certain symmetry of design … but once « deistically » 
animated through either stick motion or a string spring, the 
now spinning top appears to take on a life of its own. On its 
tip (or « foot ») the top appears to defy its top-heaviness and 
gravity itself. It traces unpredictable patterns along its path-
way. It is an object of fascination. (Ihde, 1990, p. 100)

Ihde also sees some aspects of the alterity relation in people’s re-
lations to computers, for instance when playing computer games 
or using ordinary desktop applications. Even though some of the 
relations involved in for instance playing a computer game could 
be understood along the embodiment–hermeneutical continu-
um, there yet seems to be a kind of otherness, a quasi-autonomy, 
involved in playing the game: 

[T]here is the sense of interacting with something other than 
me, the technological competitor. In competition there is a 
kind of dialogue or exchange. It is the quasi-animation, the 
quasi-otherness of the technology that fascinates and chal-
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lenges. I must beat the machine or it will beat me. (Ihde, 
1990, p. 100–101)

The computer seems to be one of the strongest examples of 
a technology entering into an alterity relation. The argument 
is that this is not only the case for computer systems that con-
sciously seek to place and involve the user in some kind of virtual 
environment—such as Virtual Reality (vr) applications, Multi-
User Dungeons (mud), chat rooms, computer games, etc.—but 
it is also something which may occur when using more tradition-
al, tool-like applications such as word processors. When working 
with a word processor, the application (and the whole computer 
system) functions as an almost transparent tool for manipulating 
the document. However, in the case of a serious breakdown—for 
instance if a much-needed feature cannot be found or the appli-
cation crashes and one loses one’s work—the ongoing flow and 
the transparency of the tool, « the quasi-love relationship » (Ihde, 
1990, p. 106), is lost and the relationship transforms into frus-
tration and rage which is directed towards the computer system. 
The relationship is now better thought of as one of « quasi-hate » 
(Ihde, 1990, p. 106), it is a kind of alterity human-technology re-
lation. A quite similar notion of on-going flow, where the user’s 
attention is on the content of the work being carried out, versus 
breakdowns, where attention becomes directed at the tool itself, 
has also been developed within the computer field by Winograd 
& Flores’s Heidegger-influenced Understanding Computers and Cog-
nition (1986). 

Obviously, the idea of autonomy or otherness of computers 
and robots has come to influence a number of science fiction 
movies, such as Robocop, Terminator, 2001: A Space Odyssey, and The 
Matrix, which are often somewhat pessimistic in their character. 
Dystopian outlooks like these are however not new, but in fact 
only continue a far-reaching strand of thinking in which any po-
tential signs of otherness of technology is considered as negative 
and unwanted, supported by for instance philosophers such as 
Heidegger, Marcuse, and Ellull (Mitcham, 1994). Autonomy or 
otherness of computers and robots are of course also part of the 
field of Artificial Intelligence (ai), at least in its traditional sense, 
where it is often less negatively emphasized, as in for instance the 
famous Turing test or in ibm’s Big Blue chess playing computer.

One of the interesting characteristics of the alterity relation is 
however that the world remains a deemphasized context or back-
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ground, as the relationship is primarily a relationship to or with 
technology. Ihde formalizes the alterity relation as:

Human Techno log y World( )

Finally, it is worth repeating that Ihde argues that the three main 
human-technology relations that have been distinguished should 
be thought of as occupying a continuum, which at one end has the 
embodiment relation (technology which enhances one’s sensory 
experience and make the world immediate) while the alterity re-
lation (technology as otherness) becomes the other extreme. The 
hermeneutical relation, where technology acts as a mediator but 
which at the same time is the focus of one’s immediate attention, 
is found in the continuum’s center. In addition, as will be shown 
and argued in this work later on, these basic relations are also un-
stable, and may depend on the technology in question, the user, 
and the context and purpose of use over time.

Borgmann’s Focal Things and Practices

To further attempt to address the question of the role of technol-
ogy in the embodied human subject’s inhabiting of the world, it 
is worth considering another phenomenologically inclined phi-
losophy of technology that has a different aim than that of Ihde. 
It is a point of view that continues the discussion on concepts 
of meaning and value in relation to technology, with substan-
tial connections to Heidegger as well as to Merleau-Ponty, but 
which at times is—like Heidegger—seemingly dystopian when 
it comes to modern technology. In Technology and the Character 
of Contemporary Life (1984), Albert Borgmann outlined a style of 
thinking in relation to technology and human life that has had a 
great influence for the course of this work. If Ihde may be charac-
terized as strict, practical, almost engineer-like in his approach to 
technology, perhaps first and foremost by having a positive atti-
tude towards technology and technological development in gen-
eral, then Borgmann stands for a more romantic outlook, which 
echoes some of Heidegger’s neo-classical preferences. But in the 
view taken in this work, these two ways of understanding tech-
nology do not need to be seen as completely disparate, they also 
in many ways seem complementary to each other. 

Where much of contemporary technological development is 
focused on issues surrounding the ‹ usefulness › of different kinds 
of technology, Borgmann suggests that we need to be cautious 
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and rethink the relationship—and the often assumed correspon-
dence—between what we consider as useful and what we think of 
as good in terms of technology:

One the one hand, ambulances save lives and so are eminently 
useful; on the other hand, cars save us bodily exertion and 
the annoyances of fellow pedestrians or passengers and are 
thus, at least in part, a threat to the goods of community and 
our physical health in the form of exercise (Strong & Higgs, 
2000, p. 21)

This junction between the useful and the good—that some tech-
nologies may be both useful and good, while some technologies 
that are useful for some purposes might also be harmful, less 
good, in a broader context—is at the heart of Borgmann’s un-
derstanding of technology. Through his concept of Focal Things, 
Borgmann addresses that which: 

[…] of themselves have engaged mind and body and centered 
our lives. Commanding presence, continuity with the world 
and centering power are the signs of focal things (Borgmann, 
1992, 119).

As a primary example of a focal thing, Borgmann draws on the 
hearth. In a traditional, somewhat romanticized depiction of what 
life used to be like in a country house, Borgmann points out that 
the heart for the inhabitants of this house, be it settlers, farm-
ers, or ranchers, used to be its fireplace. It was a natural gather-
ing point around which most activities were either centered or 
in some way related to. To keep the house warm, trees had to 
be cut down, split into wood and dried, the fire had to be built 
and maintained, and it was here food preparation naturally took 
place. In this way, the fireplace as a focal thing was inseparable 
from our involvement and engagement with the thing in the con-
text in which it appeared. This context, or ‹ world ›, is made pos-
sible and brought into being only by the appearance of the focal 
thing (Borgmann, 1984). The fireplace, as hearth, hence assem-
bles a set of focal activities; it becomes the center of what inhab-
iting that house means:

Thus a stove used to furnish more than mere warmth. It was 
a focus, a hearth, a place that gathered the work and leisure of 
a family and gave the house a center. Its coldness marked the 
morning, and the spreading of its warmth the beginning of 
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the day. It assigned to the different family members tasks … 
It provided for the entire family a regular and bodily engage-
ment with the rhythm of the seasons that was woven together 
with the threat of cold and the solace of warmth, the smell of 
wood smoke, the exertion of sawing and carrying, the teach-
ing of skills, and the fidelity to daily tasks (Borgmann, 1984, 
p. 42)

Focal things seem to be characterized by commanding presence. 
A focal thing such as the fireplace puts demands on us—to cut 
down trees, to chop and dry wood, and to keep the fire burn-
ing—requiring patience, endurance, skill, and some amount of 
resoluteness. Keeping the fire alive is also a continuous activity; 
it is something which connects us with our other activities and 
with the larger context of life, one’s community, one’s place. In 
this way, « a focal thing is not an isolated entity; it exists as a mate-
rial center in a complicated network of human relationships and 
relationships to its natural and cultural setting » (Strong & Higgs, 
2000, p. 23). Focal things, according to Borgmann, also have cen-
tering powers, in which the fireplace —by bringing together one’s 
mind, body, and world into a kind of place and practice—comes 
to affirm the place where one lives and the direction of one’s life. 
The fireplace may hence provide a centering experience, a kind 
of long-term, growing insight that this is the right thing to do 
and the right way of living (Strong & Higgs, 2000). Hence, a key 
characteristic of focal things, according to Borgmann, is that they 
tend to unify means and ends. Achievement and enjoyment are 
brought together; so are individual and community; mind and 
body; and body and world.

The Device Paradigm

Nevertheless, according to Borgmann, the understanding and ap-
preciation of the role of focal things and practices seems to have 
disappeared from modern technology. It seems that the latter is 
rather guided by another kind of promise:

Technology … promises to bring the forces of nature and cul-
ture under control, to liberate us from misery and toil, and 
to enrich our lives. […] implied in the technological mode of 
taking up with the world there is a promise that this approach 
to reality will, by way of the domination of nature, yield lib-
eration and enrichment (Borgmann, 1984, p. 41)
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Borgmann argues that this promise has led society to believe that 
the good life should be technologically mediated and supported. 
While Borgmann does not reject the possibility of technological 
good—as was the case with the fireplace—he is however highly 
skeptical about the conventional view that technology frees us 
to attend to other, more stimulating pursuits (Strong & Higgs, 
2000). He argues, on the contrary, that we are typically not 
freed up at all by technology but rather made passive—and if 
we are freed up it is only to have time for more technology. In 
this downward spiral, we become consumers, increasingly disen-
gaged from things and from each other. Technology tends to se-
duce us toward a focus upon material goods, quantitative think-
ing, commodities, and disposability, where any kind of guidance 
from considering issues of the good and the excellent is left out 
(Ihde, 1993). Borgmann envisions that a particular technology 
could be placed along a continuum, in which a focal thing would 
become placed on the one end while what he calls a device would 
be placed on the opposite end. Devices are hence the opposite of 
focal things; they are disposable, often mass-produced, discon-
tinuous and detached from any larger context, and appealingly 
glamorous. Devices, in their effort of being useful, are often dis-
engaging in their attempt to do things for us; without us having to 
lift a finger, requiring very little of us in terms of skill, patience, 
effort, and attention (Strong & Higgs, 2000). 

Borgmann’s point is that modern technology, propelled by the 
advances in information technology, tends to operate to decon-
struct things and reconstitute them into devices, which contrib-
utes to the style of modern life being short of a natural center, a 
hearth, because of which it is short of a larger and richer social 
and ecological context:

In this rising tide of technological devices, disposability su-
persedes commanding presence, discontinuity wins over con-
tinuity, and glamorous thrills trump centering experiences 
(Strong & Higgs, 2000, p. 24)

A key characteristic of a device is that it typically only provides 
what Borgmann calls a commodity, only one aspect of the original 
thing the device replaces. His most well-known illustration of 
this is the shift from wood-burning fireplaces to central heating 
systems. His argument is that a central heating system (a device) 
provides a single commodity (warmth), which in Borgmann’s 
view is only a small part of the role and meaning of the replaced 
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fireplace (the thing, as discussed earlier). Hence, in the switch 
from things to devices, the quality, context, texture, and involve-
ment in our relationship with the thing disappear and we are left 
with merely a number of disengaged commodities. 

A device such as the central heating system that gives us the 
commodity of warmth also has the character of hiding the 
mechanisms by which commodities get produced. While there 
is a strong and obvious connection between the number of wood 
blocks one puts in the stove, the corresponding boost in the size 
of the fire, after which an increase in warmth follows, the ma-
chinery that comes into operation from handling a knob on one’s 
thermostat and the warmth produced by the central heating sys-
tem is much more unclear and unfamiliar; perhaps even to such 
an extent that the relationship transforms into an alterity relation, 
where the central heating system becomes a kind of unknown 
‹ otherness ›. In this, it is obvious that the commodity of warmth 
as generated by the central heating system results in division 
between the commodity as a technological foreground and the 
commodity’s background machinery. According to Borgmann, 
the resulting distance is how devices tend to split means and ends, 
whereas things tend to connect means and ends (Strong & Higgs, 
2000). This implies that we can have ends without knowing, car-
ing for, or getting in any way involved with the means. One way 
of interpreting this is to say that although we can have the com-
modity of warmth without effort, the metaphorical and literal 
warmth that comes from the effort itself and its social character 
becomes lost. 

The Irony of Modern Technology

Borgmann uses the notion of the device paradigm to put empha-
sis on the ongoing transformation of things into devices and the 
technologization of our lives and our society that follows. This 
also involves what Borgmann calls the irony of technology:

The good life that devices obtain disappoints our deeper as-
pirations. The promise of technology, pursued limitlessly, is 
simultaneously alluring and disengaging (Strong & Higgs, 
2000, p. 31).

Borgmann’s prophecy, which will possibly come to cast an un-
necessarily looming shadow over the end of this chapter, seems 
to be that we have become mesmerized by the promises of mod-
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ern technology—« to bring the forces of nature and culture un-
der control, to liberate us from misery and toil, and to enrich 
our lives » (Borgmann, 1984, p. 41)—whose devices demand less 
and less of our own skills, efforts, patience, and risk. But in this 
shift from engagement with focal things and practices to disen-
gaged consumption of devices, his fear is that we have come to 
disappoint our own, deeper aspirations. Rather than the promise 
of technological enrichment and consumption, we have come to 
find ourselves disengaged, diverged, and distracted, and—ulti-
mately—lonely. This argument is one from which this book can 
be seen as taking off. In the analysis of mobile information tech-
nology and its relation to desktop computing, which will be pre-
sented in part two, it will be found that many of the disengaging, 
diverging, and distracting qualities Borgmann discusses in rela-
tion to his device paradigm are also encountered in this kind of 
technology. A goal of this book—with Borgmann’s philosophy 
of technology in mind—is hence to explore if there are ways 
in which technology could be designed so that it comes to hold 
other, less disengaging qualities? In this work, this question will 
be pursued by focusing on embodiment as a design ideal for deal-
ing with mobile information technology, and by taking the hu-
man–technology–world relations suggested by Ihde as the basic units 
of analysis. 
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¶ The  d e s i gn-o r i en t ed
at t i tude

the second of  the  two  attitudes to re-
search which permeate this work is the design-oriented attitude. 
This chapter will reveal some of the underlying assumptions in 
having design as a mainspring of research inquiry. It will ask and 
attempt to answer questions about what design is; what it means 
to have design as a part of one’s research; if to design is to carry 
out research; and whether design is a science in its own right or if 
it rather should be considered as a complement to it. 

Human–computer interaction has emerged as the primary 
strand within computing-related research that seems to have at 
its heart the design of novel information, interaction, and com-
munication technology, where it is directed at large towards the 
innovation, design, and construction of new kinds of information 
and interaction technology. But the understanding of such an atti-
tude to research in terms of philosophical, theoretical, and meth-
odological underpinnings seems however relatively poor within 
the field. This chapter thus intends specifically to address this is-
sue, and why its importance in the field has not been acknowl-
edged. Two examples may illustrate the focal position that design 
arguable has in hci. First, researchers in hci are frequently in-
volved in designing research prototypes based, for instance, on 
theories from the cognitive and the social sciences, ethnographic 
fieldwork, users with special needs, or which simply comes out 
from novel and innovative ideas. Such prototypes often become 
designed by necessity, as doing so is the only way researchers are 
able to set up experiments for testing and evaluating their ideas 
on an appropriate user group. Second, it is becoming increasingly 
evident that contemporary hci is not solely an academic disci-
pline but in effect a field which is also reaching out to and involv-
ing consultants, researchers and designers from the commercial 
sector. Their projects may result in artifacts whose application 
scope is that of becoming used by the general public, outside of 
the comforting walls of research laboratories. Human–computer 
interaction hence tends to involve the academic researcher in de-

4
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sign, as well as involving the designer from industry in hci re-
search. In this chapter it will be argued that above anything else, 
hci needs to be understood and acknowledged as a design-ori-
ented field of research. If the role of design becomes neglected, hci 
research may forgetfully become modeled upon the natural or 
social sciences. These do not typically embrace a proper or elabo-
rate understanding of what design is, nor do they provide insight 
into what the role of design in research is. 

To come to terms with these issues, including the role of de-
sign in this work, this chapter, first, presents three competing ac-
counts from design theory of what design is and, second, suggests 
sketching to be the archetypal activity of all design work. Final-
ly, to set out an as-yet-largely-absent discussion on the role and 
character of design in hci, a distinction between the conduct of 
Design-oriented Research and Research-oriented Design is proposed.

¶ be ing des ign-oriented

An initial approach to the question of design and design-orien-
tation in hci research is to emphasize that design is a matter of 
making; it is an attitude to research that involves the researcher 
in creating and giving form to something not previously there. 
This process of making calls for a certain level of involvement, 
which metaphorically resembles the way carpenters must be di-
rectly involved with the materials of carpentry; its physical tools, 
techniques, and materials. To design, again not unlike carpentry, 
is consciously to aim to create and give form to previously non-
existent artifacts (Coyne, 1995; Jones, 1970; Nelson & Stolter-
man (2003); Stolterman, 1999). Simon (1969) holds that every-
one who aims to change existing situations into preferred ones is 
to be considered a designer, and that design in itself is not only a 
component, but actually at the heart, of many professions:

The proper study of mankind is the science of design, not only 
as the professional component of a technical education but 
as a core discipline for every liberally educated man (Simon, 
1969, p. 83)

Thus, at a high level of abstraction, design-orientation is about 
being proactive in one’s research; it is to take an active stance 
and to bring about intentional change. In doing so, design-ori-
entation by definition implies a commitment to technology and 
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technological development that goes beyond critique (Coyne, 
1995). While these elements ought to be considered qualities of 
design as such, without having to specify either any purpose of a 
specific design effort or the profession or aims of the designer in 
question, it is not clear from this explanation what it might mean 
to have a design-oriented attitude to research. How does design 
engage in research, and research similarly engage in design? To 
approach these issues of importance for understanding a design-
oriented attitude, the following section will present and consider 
some candidate accounts from design theory on the role and na-
ture of design, the designer, and the designed.

¶ three  accounts  of  what des ign ‹  i s  ›

Adopting the design-oriented attitude has a number of implica-
tions for the way hci research is both perceived and carried out, 
which go beyond our initial definition. To reveal some of these 
implications, it is helpful to turn to design theory. Here, one 
finds what appear to be three competing accounts that provide 
different but in themselves important and interesting attempts 
to seize and conceptualize what the vibrant discourse of design 
is and what it is designers really do when they design. These ac-
counts are here named the conservative account, the romantic account, 
and the pragmatic account. The distinction between the accounts of 
rational problem solving—which governs the conservative ac-
count—and that of reflection-in-action, the pragmatic account, 
has taken some inspiration from Dorst & Dijkhuis (1995), Jones 
(1970), and Stolterman (1994) while the described romantic ac-
count relates to the work of Coyne (1995; 1999). These three ac-
counts will now be considered (see figure 4.1 for a summary).

The Conservative Account

From what could be called a conservative account, to be design-
oriented is consciously to seek to intervene and manipulate (Al-
exander, 1964), aiming to convert an undesired situation into 
a desirable one (Simon, 1969). Here, design is thought of as a 
scientific or engineering endeavor, borrowing methodology and 
terminology from the natural sciences, mathematics, and systems 
theory, drawing on a philosophical base in rationalism.

According to this account, the design process is supposed to 
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progress gradually from the abstract (requirements specifications) 
to the concrete (resulting artifacts). Progress is achieved through 
following a series of well-described, discrete, rational, and struc-
tured methodological steps (Löwgren, 1995). Hence, the con-
servative account assumes that there is such a thing as a problem 
to be solved, and that descriptions of this problem can be com-
prehensively and accurately produced, if possible in the form of a 
structured requirements specification (Löwgren, 1995), which is 
then fed into the design process. The undertaking of the designer 
or the group of designers is to find, following the requirements 
specification, solutions to the described problems that may fea-
sibly be carried out within the boundaries of the design project’s 
constraints, including issues of cost, time, and performance. De-
sign takes on the character of being a problem-solving activity; 
something that begins when a problem has occurred. The prob-
lem, in this view, is thus seen as given when design begins. For 
instance, Newell & Simon (1972) hold that:

To have a problem implies (at least) that certain information 
is given to the problem solver: information about what is de-
sired, under what conditions, by means of what tools and op-
erations (p. 73)

According to Alexander (1964), these methodological steps can 
be abstracted down into two major processes. First, the designer 
is involved in analysis of the problem, a kind of breaking down ac-
tivity. That is, to seek to break down the initially ill-defined and 
unstructured area of the design problem into more manageable 
constituents. Second, the designer is involved in synthesis of a 
solution. This phase is more of a building up activity, in which 
the designer is seen as constructing from the bottom up, build-
ing upwards towards a solution to the overall design problem by 
solving each and every part of the set of smaller problems found 
during analysis. 

The Design Methodology movement—which took off from 
the work of Alexander (1964) and Jones (1963; 1970)—focuses 
on the importance of transparency and structure in this process. 
Cross (1984) talks about design methodology as primarily con-
cerned with:

The study of how designers work and think; the establishment 
of appropriate structures for the design process; the develop-
ment and application of new design methods, techniques, and 
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procedures; and reflection on the nature and extent of design 
knowledge and its application to design problems (p. vii)

Design methods in this tradition are generally normative, and of-
ten include boxes-and-arrows diagrams (Jones, 1970)—specify-
ing what activities to perform and in what order these activities 
should be performed—as well as generic design principles such 
as guidelines. This suggests that according to the conservative ac-
count, it is possible to externalize the rationality of design work 
into guidelines and by doing so transfer the skills of experienced 
designers to the inexperienced (Stolterman, 1994).

Hence, design methods typically assert design as a stringent 
process of systematic and controlled collection of information 
from which a problem is identified and objectives of the design 
process established. From this, the design solution—follow-
ing the principles of logical deduction and mathematical opti-
mization techniques—is thought to be more or less computed 
(Gedenryd, 1998). 

Under the process-oriented conservative account, methodol-
ogy and structure are at the heart of understanding and practic-
ing design, and the view of the designer is that of an engineer or 
a natural scientist. A good designer in this tradition is someone 
who is able to follow prescribed action. This tends to deempha-
size the role of the designer, striving towards a disembodied 
design process built on structured methods and externalized 
guidelines rather than on the skills and judgment of individual 
designers (Löwgren, 1995; Stolterman, 1994). As such, the con-
servative account of design is highly impersonal, the designer is 
seen as a glass box (Jones, 1970), and every step in the process is 
suggested as rational and possible to describe. 

The Romantic Account

Contrary to the conservative account, the romantic account of 
design gives prominence to the role of the designer. Here, de-
signers are seen as imaginative masterminds equipped with al-
most magical abilities of creation. This account nourishes the idea 
of the creative genius, a legacy of the Enlightenment—as a reac-
tion against whose intrinsic rationalism romanticism paradoxi-
cally took off as a movement. In addition to changing poetry, the 
novel, drama, painting, sculpture, and music, romanticism also 
reawakened people’s interest in mythology, nationalism, folklore, 
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the medieval, the exotic, and of course, also in nature, especially 
its mystical elements. 

As romanticism came to develop however, the reaction became 
more of an alternative strand running beside the rationalism 
promoted by the Enlightenment than a proper substitute for it. 
Coyne (1999) explains this role of romanticism:

In attempting to subjugate all thinking to reason, understood 
in terms of mathematics and logic, rationalism clearly created 
a void in its account of human experience […] If rationalism 
explicated the world of objects, certainties, and the reducible, 
then romanticism disclosed the culture of the subject, human 
feeling, emotion, and wholeness (Coyne, 1999, p. 29)

For the purposes of this chapter, it is important to notice that 
individualism—that is, concerns of the individual and of indi-
vidual identity—sprang from romanticism. In its emphasis on 
the individual, romanticism understands the key human abilities 
to be imagination over abstract reasoning and creativity over ra-
tional problem solving. Designers are seen as creative individuals 
with unusual talents, who often have to fight opposition in order 
to defend their unique creativity and artistic freedom (Coyne, 
1995). This suggests art to be a better role model for design than 
science (Coyne, 1999); that designers should be compared with 
painters, composers, and poets, rather than with scientists or en-
gineers. Creativity and imagination are hence seen to be the hu-
man abilities that impel design, whereas the issue of methodol-
ogy is treated cautiously. Coyne (1999) elucidates the role of the 
romantic genius:

As a culture of the subject, romanticism locates the source of 
creativity in the free-thinking individual who is able to cast 
aside the prejudices imposed by tradition and culture and give 
full scope to the creative spirit. An individual who so stands 
out from the crowd may be labeled a genius or a hero (p. 30)

Following romanticism, this account suggests that the process of 
design involves a certain mysterious element; it is by no means 
the fully rational and explicable process suggested by the con-
servative account. It is on the contrary somewhat mystical in its 
character, and it is not necessary to try to uncover this proposed 
mystical element, for the reason that, like golfers, designers 
might come to ‹ lose their swing › if they think too much about 
what it is they actually do when they design. This account of de-
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sign can be thought of as black boxed (Jones, 1970)—the designer 
is someone who is able to generate creative designs but not able 
to, or at least not interested in, explaining how they came about. 
Mitcham (1994) affirms the important role of the individual in 
romanticism:

[Romanticism] becomes fascinated by the idea of human be-
ings outside the constrictions of civilization, and the possibil-
ity of some virtual faculty of mind … with access to deeper 
truths about reality than the rational intellect (p. 40).

Rather than by process, design is guided by the designer’s values 
and taste, where the product becomes judged according to is-
sues of quality and aesthetics (Schön, 1987; Stolterman, 1994). 
Hence, the romantic account of a design-oriented approach to 
hci research values creativity and individuality over methodolo-
gy and control, aesthetics and individual judgment over transpar-
ency and logical reasoning. The content of design (the product) 
and the human creator (the designer) are accentuated, whereas 
the process of producing the product is opaque. Louridas (1999) 
provides a statement of the relationship between art and design 
that follows the romantic account, including the suggested mysti-
cal elements of the relationship:

Design is related to art. This relation is what makes design 
what it is: design is not just about the creation of useful ar-
tifacts: it is equally about the creation of beautiful artifacts. 
Utility and aesthetics intertwine in the design process; but it 
is not clear how (Louridas, 1999, p. 520)

The Pragmatic Account 

According to the pragmatic account, design is about being en-
gaged directly in a specific design situation. It holds that design 
is always carried out somewhere in particular. This situatedness 
locates the design process in a world which is already crammed 
with people, artifacts, and practices, each with their own histo-
ries, identities, goals, and plans. Rather than science or art, un-
der the pragmatic account design takes the form of an herme-
neutic process of interpretation and creation of meaning, where 
designers iteratively interpret the effects of their designs on the 
situation at hand (Coyne & Adrian, 1991). It is a reflective con-
versation with the materials of the design situation (Schön, 1983; 
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1987; 1992). This view is related to Lévi-Strauss’s concept of a 
bricoleur (1966); someone who makes do with what is available or 
encountered in a specific situation: 

[The Bricoleur’s] universe of instruments is closed and the 
rules of his game are always to make do with ‹ whatever is at 
hand ›, that is to say with a set of tools and materials which is 
always finite and is also heterogeneous […] The set of a ‹ bri-
coleur’s › means … is to be defined only by its potential use 
(Lévi-Strauss, 1966, p. 17–18)

Like Schön’s notion of a reflective conversation, the bricoleur 
makes use of the available means, i.e. the concrete tools and 
materials offered by a specific design situation, but treats them 
abstractly, seeking to determine and redefine the roles they can 
play in the given situation by entering into a dialogue with them 
(Lévi-Strauss, 1966). Ihde (1993) discusses bricolage as the skill 
to take on multiple views; possessing a compound eye:

This bricolage, multiple seeing, is a seeing that is more dis-
tinctively a development of the late twentieth century. It is 
the inheritor of our practices—if not yet of our believable 
ideology—of cultural relativism. It is the seeing with what I 
call the compound eye. That vision is never single. It is a se-
ries of multi- and alternative visions, symbolized in the grow-
ing presence of the multivisual screens we have become fa-
miliar with […] Compound vision is a multiple vision. One 
scans the multiple screens, focusing here, then there and, of 
the mélange, forming new directions and possibilities (Ihde, 
1993, p. 29)

Drawing on a philosophical base in pragmatism, the pragmatic 
account understands tacit and pre-reflective knowledge of every-
day life and work—the spontaneous, intuitive performance of 
the actions of everyday life, termed knowing-in-action (Schön, 
1983)—as the main elements of knowledge and as such pro-
viding the key for understanding design. Rather than leaning 
on theories and methodology for guidance, Schön suggests that 
« reflection-in-action … is central to the ‹ art › by which practi-
tioners sometimes deal well with situations of uncertainty, insta-
bility, uniqueness, and value conflict » (Schön, 1983, p. 50). The 
pragmatic account focuses on the situatedness of the designer 
in the life-world and brings to light the interweaving of roles, 
practices, and technologies involved in design. The designer in 
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the pragmatic account can be thought of as a self-organizing sys-
tem with constructive as well as reflective skills (Jones, 1970). 
By putting emphasis on being in a dialogue with the materials 
of the specific design situation and on the knowing-in-action of 
the practitioner, the pragmatic account of design develops a view 
of the role of theory in both design and research which is quite 
different, especially from that of the conservative account. Ar-
gyris & Schön (1975) suggest that: 

Theories are theories regardless of their origin: there are 
practical, common-sense theories as well as academic or 
scientific theories. A theory is not necessarily accepted, good, 
or true; it is only a set of interconnected propositions that 
have the same referent—the subject of the theory (p. 4)

In this way, the pragmatic account does not dismiss the use of the-
ory as such, but claims theories to be primarily local and unique 
to the specific design situation (Schön, 1983), and that practice is 
always prioritized over theory (Dewey, 1929; Hickman, 1990).

When someone reflects-in-action, he becomes a researcher in 
the practice context. He is not dependent on the categories 
of established theory and techniques, but constructs a new 
theory of the unique case (Schön, 1983, p. 68)

Because of its focus on the situatedness of the designer in the life-
world and the emphasis on pre-reflective knowledge over theo-
retical and methodological guidance for action, the pragmatic ac-
count not only in an innate way fortifies questions of authority 
and responsibility of the design process, and suggests the inter-
weaving of roles, practices, and technologies involved in design 
as focal issues (Coyne, 1995), it also connects the pragmatic ac-
count of design with the phenomenological attitude. 

Of especial interest is the way the pragmatic account places the 
designer in the world; actively involves the designer in and with 
the life-world. 

Both the conservative and the romantic account on the contrary 
try to distance the designer from the world, albeit in different 
ways. The conservative account tries to elevate the designer from 
the design situation by use of controlled and impersonal meth-
ods, models, and guidelines. This detachment of the designer 
from the design situation is similar to how natural scientists at 
times claim to take on the view from nowhere (Nagel, 1986), as 
discussed in previous chapters. 
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The romantic account, on the other hand, also seeks to discon-
nect the designer from the design situation’s incompleteness and 
arbitrariness. But here, the distancing of the designers is done by 
elevating them above the ordinary world; considering them as 
imaginative and inspirational artists with more important con-
cerns than dealing with everyday reality (although, as should be 
noted, the treatment of art in this chapter is consciously a cari-
cature). 

The Conservative 
Account

The Pragmatic 
Account 

The Romantic 
Account

d
esig

n
er

An information 
processor; a glass 
box

A reflective, 
know-how 
bricoleur; a self-
organizing system

A creative, 
imaginative 
genius; an artist; 
a black box

pr
o

blem

Ill defined and 
unstructured; to 
be defined

Unique to the 
situation; to be set 
by the designer

Subordinate to 
the final product

pr
o

d
u

c
t 

A result of the 
process

An outcome of 
the dialogue; 
integrated in the 
world

A functional 
piece of art

pr
o

c
ess 

A rational search 
process; fully 
transparent

A reflective 
conversation; a 
dialogue

Largely opaque; 
mystical

k
n

o
w

led
g

e 

Guidelines; design 
methods; scientific 
laws

How each 
problem should 
be tackled; 
compound seeing; 
experience

Creativity; 
imagination; 
craft; drawing

r
o

le m
o

d
el

Natural sciences; 
engineering; 
optimization 
theory

Bricolage; human 
sciences; sociology

Art; music; 
poetry; drama

figure 4.1 · Table summarizing the three accounts of the 
nature of design (in part based on Dorst & Dijkhuis, 1995)
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¶ relationships  between research and des ign

Design seems to have a role to play in almost every part of re-
search, including efforts which are not explicitly design-orient-
ed. In the natural and behavioral sciences, scientists must design 
experiments before they may be carried out and analyzed. This 
involves the researcher in designing the composition of a popula-
tion of subjects, designing the relevant sets of independent and 
dependent variables, and sometimes also designing the environ-
ment in which the experiment takes place. Any surveys and ques-
tionnaires used in the study must too be designed. In addition, 
natural scientists sometimes need to design their own instru-
ments (Ihde, 1991; Kuhn, 1962), similarly to how hci research-
ers need to design research prototypes in order to be able to 
perform tests and evaluations. Design is also at the heart of such 
disciplines as engineering, computing science, architecture, and 
medicine, which are often argued to be related both to science 
and to art. Be they combustion engines, compilers, bridges, or 
dental implants, they must all be designed. Design seems to be 
involved in many scientific practices, does that mean that design 
is a science? 

Limits of Design as Science

In design, the struggle to mimic science is both most prominently 
advocated and critically examined by Simon, for whom the goal 
is explicitly to strive towards a « science of design » (Simon, 1969, 
p. 55). Such a design science should be an « analytic, partly for-
malizable, partly empirical, teachable doctrine about the design 
process» (Simon, 1969, p. 58). In this highly influential work, Si-
mon depends on the natural sciences to vindicate the new science 
of design, for instance by affirming the primacy of empirical test-
ing (Coyne, 1999), while at the same time somewhat paradoxi-
cally arguing that the design disciplines of the time had become 
too oriented towards the natural sciences. Or rather, according 
to Simon, they had become oriented towards the natural sciences 
in a way which was only to their detriment: 

Engineering schools have become schools of physics and 
mathematics; medical schools have become schools of bio-
logical science; business schools have become schools of finite 
mathematics (Simon, 1969, p. 56)
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To gain academic respectability by acquiring a scientific subject, 
the design disciplines had drifted away from their subject mat-
ter—the design of the artificial. The solution, according to Si-
mon, must be for design to engage in a science of its own: a sci-
ence of the artificial. But is design then best understood in terms 
of the natural sciences? Is design a science? From the perspective 
of interactive systems design, mimicking the natural sciences ap-
pears to be a valid approach. After all, computer science is gener-
ally considered a natural science, as computer algorithms can be 
studied and tested in the same way as for instance mathematical 
formulas, laws of nature, or chemical substances. Coyne observes 
the similarity with scientific inquiry: 

The concept of finding a fit between a form and its context 
I suggested with the same assurance as the suggestion that a 
scientist compares two items of data, or compares the pre-
diction of a theory with the results of an experiment. Design 
variables … are presented as if they are variables in some 
scientific equation (p. 220)

While advocating a science of design, Simon however disliked the 
tendency of the engineering disciplines at the time to espouse the 
scientific goals and the methodologies of the natural sciences. By 
doing so, according to Simon, they had started to overlook and 
drift away from their focal activities, designing the artificial (Si-
mon, 1969). 

Ehn, on the other hand, rejects the whole idea of design as hav-
ing much in common with the natural sciences (Ehn, 1988). Tak-
ing off from Simon’s suggestion that « everyone designs who de-
vises courses of action aimed at changing existing situations into 
preferred ones » (Simon, 1969, p. 54), he suggests that in order 
to learn what Simon has in mind with ‹ preferred situation ›, one 
has to consider and integrate into any science of design typical 
subject matters of the human sciences, including issues of au-
thority, power, control, labor, and in what social and historical 
settings a particular design effort takes place. Whereas computer 
algorithms can be studied by the natural sciences, the behav-
ior of neither the individual designer nor the organization that 
constructs them are well captured by such an approach (Coyne, 
1995; Ehn, 1988). 
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Limits of Design as a Transparent Process

The traditional conception of the design process, strongly rooted 
in the conservative account, is to envision design work as divided 
into three distinct stages. The designer, according to this view, 
should first be involved in analyzing a problem, then in synthesiz-
ing a solution, and finally in evaluating the outcome (Alexander, 
1964). Jones (1970, p. 63) holds that:

One of the simplest and most common observations about 
designing … is that it includes the three essential stages of 
analysis, synthesis, and evaluation. These can be described in 
simple words as ‹ breaking the problem into pieces ›, ‹ putting 
the pieces together in a new way › and ‹ testing to discover the 
consequences of putting the new arrangement into practice › 
(Jones, 1970, p. 63).

In this, Jones expresses a characteristic conservative conceptual-
ization, advising a sequential and linear order among the activi-
ties involved in design: 

This layout of the design process has been and still is highly 
influential, especially for approaching design in the engineering 
disciplines. But also in fields such as architecture, industrial de-
sign, information systems development, and software engineer-
ing, elaborated versions of the three-stage process have had a 
tendency to dominate the methodological understanding of de-
sign (see figure 4.2). It is also worth noticing that this view of 
how design is carried out compares to the notion of the human 
mind as an input–output system, which was discussed in terms of 
Shannon & Weavers’s model of communication in chapter three. 
Arguably, the phenomenological attitude is hence in many ways 
incommensurable with this view of how the human mind works 
and how purposeful human activity such as design proceeds.

Nonetheless, even within the design methodology movement 
itself the failures of these structured design methods have been 
well documented (Broadbent, 1973; 1979; Ehn, 1988; Lawson, 
1980; Rittel, 1972). There is also a widespread practical discon-
tent with the process-oriented understanding of design suggest-
ed by the design methodology movement (Gedenryd, 1998), 

Analysis Synthesis Evaluation
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where numerous case studies of actual design projects suggest 
that neither do designers work in the way suggested by the de-
sign methodology movement, nor would it be possible for them 
to work in the prescribed manner (Alexander, 1971; Broadbent, 
1973; Ehn, 1988; Gedenryd, 1998; Lawson, 1980). The most 
important problem seems to be the focus on process over peo-
ple, product, and content. As design decisions seem often to be 
based on the content of a specific design situation, as suggested 
by the pragmatic account, a process-based approach which by na-
ture and necessity must be negligent of content would seem of 
only limited value (Dorst & Dijkhuis, 1995). In addition, some 
have argued that no matter what methodological tools are used, 
« the result of any process will never be better than the people 
who participate in the process […] the skills and abilities of the 
designer determine the quality of the final [product] » (Löwgren 
& Stolterman, 1999, p. 14).

figure 4.2 · The view of the designer as an input–output 
system (Jones, 1970)

Noticeable, both Jones (1970) and Alexander (1971), the found-
ers of the design methodology movement, acknowledge prob-
lems with the design methods. While still claiming the need for 
such methods, Jones notes that there « is not much evidence 
that they have been used with success, even by their inventors. » 
(Jones, 1970, p. 27) To contrast the problems of the structured 
design methods, some have advocated the use of less formal, 
so-called second generation design methods (Broadbent, 1973; 
1979). These methods—which include such activities as work-
shops, brainstorm sessions, synectics, checklists, and the use 
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of specific environments to nurture creativity or for improv-
ing collaborative design (Coyne, 1995; Löwgren & Stolterman, 
1999)—are intended to assist designers to collaborate and to be 
creative, rather than to systematize and formalize design work. 
Others have suggested that methods should be seen primarily 
as tools for learning. By learning a new method, designers are 
thought to extend their languages and repertoires of tools for 
different design situations: 

Even more powerful is learning a method to the level where 
you can go beyond the method as stated. This requires under-
standing why the different steps in the method are performed, 
adapting the method to the situation at hand, and exchanging 
a technique prescribed by the method for another one yield-
ing a better result. At that level of method use, methods need 
not be confining or overly prescriptive (Löwgren & Stolter-
man, 1999, p. 18)

Does Iteration Maintain Design as a Rational Activity?

Traditionally, the concept of iteration is also used as an add-on, an 
extension, to overcome some of the recognized problems of the 
structured design methods, which basically allows the designer 
freedom to move between the stages of analysis, synthesis, and 
evaluation. It is a response to the recognition that understand-
ing and describing the problem, finding a resolution, and imple-
menting a solution do not occur straightforwardly or by applying 
a set of processes in a linear manner as suggested by the conser-
vative account. An iterative design process hence still involves the 
designer in all of the three processes of analysis, synthesis, and 
evaluation, but it does not do so in a linear fashion. The designer 
can chose to go back from synthesis to analysis, from evaluation 
to synthesis, and so on. Adding iteration to conservative design 
methods is necessary because of the apparent problem designers 
face when trying to use them; that one does not really know the 
problem until one starts working on its solution. But in doing so 
one goes against the original purpose of the method; to impose 
order among the activities of design. If its linearity is abandoned, 
what one has left is simply a list of activities included in design, 
but a list which is unordered and unstructured. In effect, the de-
signer is left with the fact that design seems to consist of several 
activities that are inseparable and intertwined. In this sense, the 
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idea of adding iteration to a structured design method seems in 
itself contradictory (Gedenryd, 1998).

But if it is important to be able to go back from synthesis to 
analysis, then design is just as much about finding a problem as 
it is about developing a solution. As design does not proceed in 
ordered stages, it follows that analysis, synthesis, and evaluation 
cannot be thought of as clearly separated. Design becomes prob-
lem setting as much as problem solving (Schön, 1983). If de-
sign in this way is seen as the process of unfolding the problem 
setting/problem solving pair, it makes sense to see the designer 
as being involved in a conversation—a dialogue—rather than in a 
structured and linear process of moving from the abstract to the 
concrete, regardless of whether or not iterations are allowed. 

¶ sketching as  archetypal  
des ign activ ity

To capture and understand the nature of design work better, it 
becomes necessary to consider what in this chapter is proposed 
as an archetypical activity performed in all design work, namely 
sketching. In the present work, sketching will not be regarded 
primarily as a useful tool, technique, or skill that is available to 
designers, but rather as the way in which designers think. Af-
ter accepting this, it follows that one comes to consider design 
more as a dialogue than as a set of rigid and transparent process-
es. In laying out these fundamentals, aspects that by some might 
be considered ‹ unscientific › or ‹ irrational ›—and which as such 
generally appear to be problematic elements in research process-
es—will emerge as being at the heart of design-orientation. To 
the best of our knowledge, concealing the importance of these 
archetypal activities is a disservice to any attempt at grasping the 
role of design as a focal element of hci research. 

Sketching as Design Thinking

In design fields such as architecture and industrial design, sketch-
ing has long been recognized as a core professional skill (Stolter-
man, 1999). Design theory typically separates the kind of sketch-
ing which will be considered here—that is occurring mostly in 
the early part of design and envisioned as primarily a tool for 
thinking—and the drawings that are produced in later stages, for 
public communication and as presentation aids (Goldschmidt, 
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1991). The traditional view is to consider sketching simply as 
a way to externalize ‹ images › thought to be already present in 
the mind of the designer. Sketching then becomes a useful way 
in which form, appearance, and character of artifacts that are as 
yet intangible may be transferred from the designer’s mind onto 
some lasting medium. Hence, in this view sketching works as a 
tool or technique useful for communicating with other design-
ers and with customers, as it provides a shared language which 
has no equivalent in ordinary, spoken language, but which allows 
designers to express themselves. Sketching should however not 
merely be seen as a tool for communication. In design work, 
sketching is far more important than that. Sketching has even 
been considered by some to be the very essence of what design 
work is all about (Schön, 1983). As Black (1990) affirms: 

Right from the earliest stages of tackling a problem, design-
ers’ thinking is mediated by the sketches or visible notes that 
they make to familiarize themselves with the material they are 
manipulating (p. 284)

But it is important to realize that such a familiarization is not only 
a matter of one-directional externalization from the mind of the 
designer onto paper: sketching is also reading and interpreting 
the sketch, explaining it and eventually rephrasing it. Sketching 
is hence a matter of « externalizing ideas and interpreting exter-
nal representations as ideas » (Stolterman, 1999, p. 14), a process 
Goldschmidt sees as a dialectic between different modes of see-
ing; between seeing-as and seeing-that (Goldschmidt, 1991). 

Sketching is not simply an externalization of ideas already in the 
designer’s mind, but on the contrary a way of shaping new ideas. 
In this dialectic, the sketch itself takes on a kind of middle ground 
between the designer’s vision—the parti or guiding image—and 
how it becomes realized into a coherent whole, a format (Arn-
heim, 1995; Stolterman, 1999). The sketch is a reflection of this 
guiding image, but with which it is not and cannot be identical. 
According to Arnheim, it is this discrepancy that makes sketch-
ing such a useful instrument for the designer, and which allows 
experimentation with the whole and particular details, as well as 
with the relationship between them (Arnheim, 1995). The ma-
terials in this way come to ‹ talk back › to the designer (Schön, 
1992). Sketching thus grows to be both the way designers work 
and think; it is how they get to know the materials of the design 
situation as well as how their partis materialize in the world. 
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Hence, sketching is a process, a kind of inquiry, rather than sim-
ply a matter of externalization—a document, a sketch—which 
reports thinking that took place somewhere else.

Prototyping: Sketching in Human–Computer Interaction

In this work, the argument is that sketching is also a widely ap-
plied way of thinking in hci, but which is habitually neglected 
and only rarely discussed. This may be because sketching in hci 
differs in some ways from sketching in other design fields—in-
cluding the need to deal with issues such as interactivity, tem-
porality, tangibility, immersion, sound, and haptics—and that 
it accordingly may be difficult to discern as sketching. As these 
issues are difficult to capture using pen and paper, sketching in 
hci tends to be termed prototyping and employs different tech-
niques, tools, and materials—ranging from cardboard modeling 
to visualizations and computer programming languages (Houde 
& Hill, 1997; Winograd et al, 1996). 

figure 4.3 · Houde & Hill’s (1997) model of what proto-
types prototype

For the success of sketching, an often argued factor is that in its 
basic form it requires very little in terms of technological sup-
port (in fact, just a pen and a paper) as well as very little from 
the environment (any reasonably flat surface will do). A vital but 
overlooked factor—which is also why it requires so little—is that 
neither the sketch itself nor the technological tool used to create 
it is actually what is important. In reviewing prototyping in hci, 
Houde & Hill (1997) come to the telling conclusion that a limi-
tation of the ordinary way of conceiving and talking about pro-
totyping (i.e. sketching) is the tendency to focus on attributes of 
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the prototype itself (i.e. the sketch), e.g. highlighting which tools 
were used to produce it and if it is of high or low fidelity. In doing 
so, the vital dialogue that the process of sketching opens up be-
comes concealed under the sketch itself.

Rather than focusing on how complete a prototype is, as is 
commonly the case when separating between high-fidelity and 
low-fidelity prototypes, or when discussing the prototype’s reso-
lution in terms of the amount of detail embodied by the proto-
type, or when concentrating on what tool or procedure is used 
to produce it, Houde & Hill suggest that it is the prototype’s pur-
pose that should be given the highest recognition. In this way, if 
the purpose of a prototyping effort of a handheld computer is to 
learn about the ergonomics of using the intended artifact, a so-
called low-fidelity prototype, such as a brick, might be a better 
choice than would a very comprehensively molded plastic model 
if the latter is more inaccurate in terms of weight, for example. 
With this line of reasoning, Houde & Hill point out that what is 
wanted from any effort of prototyping is knowledge about is-
sues regarding the final product—not issues which are related 
to the prototype itself. To overcome this, they propose a model 
of prototyping which provides the designer with a triangular de-
sign space, in which each dimension corresponds to an impor-
tant aspect of the artifact being designed (see figure 4.3). In their 
model, Houde & Hill define the most important dimensions of a 
product in terms of its role, its look and feel, and its implemen-
tation. Role refers to the way the artifact will come to relate to 
the user in a broad sense, how it will be useful to them, what 
will be the place of the prototype in their lives. The dimension 
of look and feel encapsulates the more concrete, hands-on, sen-
sory experience of using or relating to an artifact, what the user 
sees, hears, smells, and feels. Implementation refers to the mate-
rials, technologies, techniques, components and so forth through 
which an artifact performs its function. Finally, the small triangle 
in the middle of the space of Houde & Hill’s model represents in-
tegration prototypes, which are prototypes built to represent the 
whole experience of an artifact, by bringing together all three 
dimensions of an artifact’s intended design. 
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¶ des ign as  unfolding

If one accepts the importance of sketching in design work, in-
cluding hci, it is much easier to understand and appreciate the 
argument that design is a kind of dialogue; a reflective conversa-
tion. But if design then is reconsidered in terms of Schön’s prob-
lem setting and problem solving, it is important that they are not 
interpreted as two different or succeeding activities. They are 
rather intertwined in the activity of design, an inseparable pair 
only unfolded through the design dialogue. Design in this sense 
becomes more of a search for a symmetrical, coherent, and well-
balanced whole (Arnheim, 1995)—a complete gestalt (Stolter-
man, 1999)—than a process of first setting up and then solving 
problems. 

Using sketching to work out a coherent whole means putting 
ideas to use (externalization) but it also means that these ideas 
are put to a test (interpretation) (Gedenryd, 1998; Schön, 1983; 
Stolterman, 1999): How about this? Would this damage the 
whole? The interpretation that unavoidably occurs when some-
thing is put to use is rarely explicit, as it is so embedded in use 
that one does not think of it as also a test (Gedenryd, 1998). If 
the use/test pair fails, the designer tries another approach, a new 
angle on the problem or on the problem setting. Failure only 
explicitly occurs when the designer is not able to approach the 
problem or the problem setting from a new angle; the designer 
has got stuck. Likewise, success is not measured in explicit terms, 
it stems from a lack of failure rather than an explicit achieve-
ment; from actions of one or many use/test pairs that do not 
suggest problems, encouraging the designer to move on (Geden-
ryd, 1998). The design dialogue thus unfolds; exploring the ten-
sion between details and the search for a coherent, well-balanced 
whole.

¶ the role  of  des ign in  
human–computer interaction

Let us return to the role of research prototypes in hci, discussed 
briefly in the introduction. Once implemented, the research pro-
totype is typically used as a researchers’ proof-of-concept as well 
as exposed to users when evaluations are conducted. Although the 
latter, under current hci standards, require substantial efforts in 
terms of experimental design, rigor, and control, the way the ob-



iv
 · th

e
 d

e
s

ig
n

-o
r

ie
n

te
d

 a
ttitu

d
e

97

ject of testing, the research prototype itself, is constructed seems 
not to be of equal interest. On the contrary, the act of actually 
bringing forth the prototype—the design process—seems often 
obliterated from descriptions of research projects; research pro-
totypes just seem to ‹ happen ›. But how do theories turn into ap-
plications, fieldwork findings into a mobile support system, and 
evaluation results into new interfaces? The argument put forward 
here is that design neither happens by chance nor by one-to-one 
correspondence between, for instance, fieldwork findings and 
resulting artifacts. Rather, the latter come into being through 
researchers getting involved in design, which cannot simply be 
understood as just one of the components of science. The design 
process tends to remain implicit as researchers are embarrassed 
by not being able to show evidence of the same kind of control, 
structure, predictability, and rigor in doing design as they are able 
to show in other parts of their research. 

Design is thus a well-established and widespread approach in 
hci research, but one which tends to become concealed under 
conservative covers of theory dependence, fieldwork data, user 
testing, and rigorous evaluations. But how does design help hci 
researchers move from fieldwork to prototype? Where in hci is 
design? 

Is Research in Design, or is Design in Research?

The three accounts of design discussed above are different ways 
of trying to grasp the same difficult phenomenon; the nature of 
design. Some have suggested that design is neither a science nor 
does it have particular bonds to the humanities, but that it needs 
to be considered as a ‹ third culture › (Brockman, 1995), in which 
aspects of all the three accounts introduced play an important 
role. It is true that design-orientation cannot be grasped if one 
of these accounts becomes much emphasized over another, nor 
if one or more of these accounts is completely abandoned. Like-
wise, we do not improve our understanding of the role of design 
in hci research if we think of it as solely scientific conduct, as a 
fully transparent process:

As you can see, there’s a one-to-one correspondence between our 
fieldwork findings and the prototype design! 

Nor do we gain much insight from black-boxing design, where it 
becomes a curious art performed by some creative genius:
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Liz, our whiz programmer, thought this design up!

Thirdly, neither does concealing design as an unimportant prac-
tical encounter with reality help us understand its role in re-
search: 

Then we designed the prototype. Ugh...it took forever! Anyway, here 
are the results of our meticulous user evaluation!

But this argument is not to say that design should be thought 
of as a hybrid discipline existing somewhere in between science 
and art—which is a very common misconception of design. It is 
more accurate to say that if one of the accounts is much empha-
sized, it tends to influence how we think of and explain what it 
is we do when we design, but that alone does not explain what 
design is. Instead of thinking about design in terms of being on a 
continuum between science and art, it must rather be considered 
essentially as a tradition guiding action and thought, which spans 
across many disciplines of which hci is only one. 

It is a tradition of pro-activity; an active stance. It includes the 
archetypal activity of sketching by which the designer becomes 
involved in the reflective conversation needed to bring new arti-
facts into being. The role of design in hci is thus to be found in 
the act of trying to unfold a coherent whole—a previously non-
existent artifact—from the various bits and pieces gathered in 
the process of research, but which simply put together do not by 
themselves form this whole. Fieldwork, theory, and evaluation 
data provide systematically acquired input to this process, but do 
not by themselves provide the necessary whole. For the latter, 
there is only design.

¶ des ign-oriented research versus  
research-oriented des ign

Finally, to emphasize and allow us to consider and think more 
clearly about the role that design takes on in hci, this chapter 
will conclude with a proposition. It suggests that the field of hci 
should consider making a distinction between the conduct of de-
sign-oriented research and research-oriented design. As noted, design 
is part of hci conduct both when it comes to academic research-
ers as well as to consultants, applied researchers, and designers 
from industry. It is argued here, however, that both the role de-
sign plays and the main contributions that stem from these two 
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conducts differ, but that hci as a field is at times forgetful about 
this difference. Figure 4.4 illustrates these different conducts.

First, design-oriented research, what could be seen as the conduct 
of academic researchers, should have truth or the revealing of 
new knowledge of some sort as its main objective and contri-
bution. This knowledge is of a kind which would not have been 
attainable if design—the bringing forth of an artifact (e.g. a re-
search prototype)—were not a vital part of the research process. 
In some ways, this resembles the way natural scientists may only 
be able to test a theory by first designing the tools with which to 
study the proposed phenomena. But it also differs from natural 
science in several respects, not least in that the developed ar-
tifacts are placed in the life-world where they become used by 
people. People, generally, have a tendency to use artifacts in ways 
which were not intended by the designer.

Re s ea r ch

Design
Production 
of knowledge

De s i gn

Research
Production 
of artifacts

figure 4.4 · Design-oriented research (left) and Research-
oriented design (right)

Studying an artifact to gain some new knowledge is hence as 
much a question of understanding people and context—i.e. 
looking into and trying to grasp ‹ now › and how now changes 
when a new artifact is introduced—as it is to study technol-
ogy. In design-oriented research, the knowledge that comes 
from studying the designed artifact in use or from the process of 
bringing the product into being is the contribution, while the re-
sulting artifact becomes more of a means than an end. It includes 
problem setting as an important part, i.e. the possibility of ex-
ploring possibilities outside of current paradigms; whether these 
are paradigm of style, technology, or economy. Design-oriented 
research hence strives to question the initially recognized bound-
aries of a problem description. It is able to do this because the 
guarantor of the design—its customer—is the research project 
in which it is situated.
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In contrast, research-oriented design is a term that is believed 
to better illustrate the relationship that consultants, applied re-
searchers, and designers from industry typically hold to design 
in relation to hci. Unlike design-oriented research, this conduct 
naturally has problem solving within a given paradigm as its char-
acterizing component. This is because in the world of research-
oriented design, the designer’s main guarantor, or customer, is a 
remote body that puts up restrictions of different kinds and ex-
pects certain results. While research-oriented design may relate 
to, seek influence in, and even contribute to research in different 
ways, the production of new artifacts is its main motivation. 

Thus, in design-oriented research—where research is the area 
and design the means—the production of new knowledge and 
the questioning of problem descriptions and other kinds of limi-
tations to the freedom of design should be seen as characterizing 
elements. In research-oriented design —where on the contrary 
design is the area and research the means—the production of an 
artifact, and in that process answering to the problems and real-
world obstacles that are faced, is the primary objective. 

The argument which ends this chapter, finally, is fairly straight-
forward. While research-oriented design and design-oriented-
research appear to be two different ways in which design shows 
up in hci—and likewise, hci shows up in design—they are 
rarely acknowledged as separate types of conduct within the 
field of human–computer interaction. The argument made in this 
work, however, is that the difference between academic research 
and commercial design needs to be recognised and made explicit, 
even if both take place under the cover of hci. With this work in 
general and the design-oriented research that will be introduced 
in part three in particular, this claim is intended to be justified.
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¶ Phenomeno log y  o f  
mob i l e  i n t e ra c t i on

the intent pursued in this chapter, ambi-
tious as it may be, is to rediscover our present understanding of 
mobile information technology. Its means for achieving this con-
sists of themes and theorizing taking off from phenomenologi-
cally inclined descriptions. Based firmly in the phenomenologi-
cal attitude, this section of the book approaches the question of 
mobile interaction from neither the perspective of its technolo-
gy, nor from the perspective of what potential problems it might 
solve for different user groups; but rather from the perspective 
of how a number of technological artifacts are experienced di-
rectly—from a first person perspective. This chapter is hence 
all about finding out what there is to be learnt from and about 
mobile information technology, following Husserl’s suggestion 
below, by a turn to the things themselves. What can we learn by 
studying and describing our immediate experiences of interact-
ing with this kind of technology?

We can absolutely not rest content with ‹ mere words › [...] 
Meanings inspired only by remote, inauthentic intuitions—
if by any intuitions at all—are not enough: we must go back 
to the ‹ things themselves › [zu den Sachen selbst] (Husserl, 
1970b, p. 168)

In light of the many internal revolutions of phenomenology, one 
of the aspirations of this book is to explore what a phenomeno-
logical attitude to research in mobile information technology, 
and to some extent in interactive systems research in general, 
may come to denote. While this chapter is about mobile informa-
tion technology, it also deals with the question of whether or not 
it is possible—and, if so, realistic, sensible, and practical—as an 
approach from which to study mobile information technology. 
For the purposes of research in interactive systems, could the 
‹ things › Husserl speaks of also come to signify our lived experi-
ences of mobile information technology? 
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It is obviously not so that Husserl, Heidegger, or Merleau-Ponty 
were much concerned with mobile information technology, such 
as the mobile phones, pdas, and digital cameras that will be the 
focus of this study. A commonsensical explanation to that may of 
course be that such devices did not appear during their lifetimes; 
Heidegger, who lived the longest of the three, died in 1976 (Mo-
ran, 2000). Had he encountered them however, as his interests 
were primarily existential and ontological, he might very well 
have come to lump them together into a category of modern tech-
nology; perhaps more specifically into the group of technologies 
Heidegger called « language machines » (Heim, 1993, p. 8). It 
however seems nothing less than a paradox that even in some 
of today’s phenomenologically inclined philosophies of technol-
ogy, the capital ‹ T › is used to talk about technology, as if it were 
one thing that it would be possible to discuss, analyze, and con-
clude about as a whole. It seems that lumping together the erp 
software system of worldwide corporations with combustion 
engines, tea pots, and ear picking devices—all of which fall un-
der the umbrella of ‹ Technology ›—discloses a certain distance 
from the object of study. If it is possible to say something which 
is true for both ear picking devices and erp systems, must not 
that something reside at a fairly abstract level? And if that is so, 
it seems relevant to ask if that would not also signify the same 
kind of distance between the researcher and the world that made 
Husserl turn ‹ to the things themselves › in the first place? 

The primary aim of this work is not to strive to reveal or ex-
plain Technology—as capitalized—but more modestly to try to 
say something about a particular kind of technology; mobile in-
formation technology. Notwithstanding this difference in scope 
and aim, the view held in this work is that the most rewarding 
way of learning something about Technology is to study technol-
ogy.

Adoption and Adaptation

This chapter is just as much a matter of exploration as it is a mat-
ter of application of the phenomenological attitude. A number of 
methodological and theoretical influences may be adopted from 
the many prior efforts within phenomenology, but adoption it-
self is not enough. What has been adopted into a new and un-
proven field inevitably also implies elements of adaptation, nec-
essary for ideas and concepts to make sense and have significance 
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in the new domain. That the first chapters were concerned with 
establishing attitudes to research—rather than introducing theo-
ries or methodologies—has to do with the argument that adap-
tation is often just as important as adoption. As a researcher, one 
cannot think of phenomenology as an oracle that will answer 
one’s every need. Rather, it is important that one understands 
and thinks about the consequences of the philosophical basis on 
which one rests, which is where the main contributions from 
both the phenomenological and the design-oriented attitude are 
to be found. The argument is that if one is clear about one’s ba-
sic stance, one becomes more entitled and better able to steer 
between and work with specific methods and approaches, while 
avoiding getting caught in the trap of thinking of them in terms 
of prescriptions and doctrine. 

One of the major questions this chapter deals with is whether 
or not it is possible to adapt and adopt phenomenology’s inter-
est in remaining close to the objects of study for conducting re-
search in mobile information technology? Will this approach tell 
the reader something about this kind of technology that would 
have been difficult, impractical, or simply impossible to attain us-
ing another style of inquiry? This question can only be answered 
by actively getting involved in such studies and to consider their 
results. This study is just such an attempt.

¶ de s c r i b i ng f rom a  
f i r s t  pe r s on pe r s pec t i v e

This chapter seeks to give as elaborate and accurate descriptions 
as possible of the way a number of mobile information devices 
are experienced; i.e. how they appear before an experiencer—
how they look, sound, feel, and smell. It is important to notice 
that phenomenologically inclined descriptions of this kind are 
personal and from a first person perspective. In the current hci jar-
gon, they are as ‹ subjective › as they can possibly get. 

These descriptions will be based in the way some artifacts ap-
pear to an experiencer, which is necessarily not how they appear 
to everyone. As Merleau-Ponty suggests, when one acquires a 
skill, one cannot help that one comes to see and understand the 
world differently. And it is not simply so, as Husserl suggested, 
that one can step out of one’s life-world; i.e. suppress one’s skills 
to return to a previous state of not experiencing. The experience 
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itself should rather be seen as being due to the human experienc-
er’s skills—not for instance related with or compared to them. 
Because of this, phenomenological descriptions must necessarily 
be made from a first person perspective. They are descriptions 
of their author’s life-world in which the described phenomena 
appear in a certain way—and into which someone else cannot 
simply step. 

Being Close to Technology

In this study, three mobile information technology devices will 
be considered: a Sony Ericsson T68i mobile phone, a Canon Digi-
tal Ixus 300 digital camera, and a Compaq iPaq H3660 Personal 
Digital Assistant (pda). Already at this stage, an obvious trade-
off in following the phenomenological attitude materializes. Re-
maining close to the objects of study necessarily has a downside, 
which is that the number of devices possible to consider becomes 
restricted. 

These three devices are far from representing a complete spec-
trum of mobile information technology; they rather constitute 
a small set of examples. While studying just a few examples is a 
limitation, one should not forget that on the other hand—just as 
an example—considering a Sony Ericsson t68i is in many ways 
both more real and true than it would be to take into account an 
abstract, theoretically assembled idea of a mobile phone. It is so 
because the studied device is factual, on-hand in the world. A 
definite number of people use this specific device on an everyday 
basis—real people talk with their equally real mother-in-laws 
through this device; real people go through the bustle of charg-
ing it and embark on the escapade of finding the key lock feature 
in its menu system; real people experience the awkwardness of 
keeping it in their pockets as they sit down; and so on. An ab-
stract and theoretical mobile phone—i.e. the ‹ mobile phone › 
that is so often talked about, which congregates and idealizes 
properties from mobile phones at large and which exists only 
in the world of ideas—is hence never used and never experi-
enced. No-one gets the ill at ease from the idea of a mobile phone 
stuffed in one’s pocket as one sits down. Hence, studying such a 
device—an abstract idea of a mobile phone—necessarily implies 
and introduces a distance between the researcher and the artifact 
of study, as well as between the artifact and the world. Hence, a 
distance of abstraction is introduced—which is exactly what the 
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phenomenological approach should strive to avoid. In this study, 
it seems obvious that the benefits of being able to remain close to 
an artifact, i.e. the possibility of studying something real, read-
ily outweighs the drawback of being able to study only a limited 
number of devices. 

Producing descriptions from a first person perspective may in 
many scientific quarters seem somewhat dubious and not a little 
methodologically suspicious. How does one know that the re-
searcher is not making this up? Would it not be better—or at 
least more ‹ scientific ›—to have a few unbiased people describe 
their experiences to the researcher? 

Potential Hazards in Entering the First Person Perspective

The skills and experiences we have of the things we deal with 
make us understand them in different ways, and the way we un-
derstand things is also the way we see them. This makes it very 
difficult not to give at least a partial explanation and interpre-
tation of one’s experience of things in terms of one’s previous 
dealings with them. Hence, attempting to see these things ful-
ly anew—i.e. disregarding the way in which a thing really and 
meaningfully appears to one—may be the most correct thing to 
do, in a classical phenomenological sense, but one could argue 
that it might not be the most honest way to go. In this, there is a 
potential danger of using the first person perspective in the way 
it is used in this chapter. After the descriptions, they will be ana-
lyzed and compared with each other, where some of the material 
will be used for theorizing about a number of different relations 
that seem to emerge between the human user, the artifact, and 
the world. In some sense, the descriptions will be used as the 
‹ empirical › material on which the theorizing efforts are based. 
Typically, in hci and other fields of research with a scientific tra-
dition, other people have usually been used to provide this kind 
of ‹ data ›. For people in these fields, the first person approach may 
seem highly problematic—surely one cannot begin theorizing on 
one’s own descriptions? How do we know that the descriptions 
actually preceded the theorizing, and not vice versa? Whatever 
happened to objectivity?

While there is obviously a question about research ethics in-
volved in this style of working, as it is in any effort of research, 
one could compare this situation with that which most qualita-
tive approaches to research eventually face. In an observational 
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situation, for instance, the observer may be taking notes of what 
it is she observes. But is it really what she observes that she takes 
notes of, or the way in which she experiences and understands the situa-
tion? Do her descriptions of what took place report the activities 
of other people in an unbiased and objective way (i.e. descrip-
tions of what really Happened), or is it not more accurate to say 
that they primarily come from herself, from her understanding 
of what took place? The descriptions provided in this chapter 
are descriptions of the way in which a number of information 
technology devices are experienced by the experiencer; they are 
not—and cannot be—unbiased. But this does not mean, which 
is the argument, that they need be excluded when it comes to 
theorizing. 

The argument in this chapter is that the descriptions that will 
follow are indeed inherently subjective and personal, they are de-
scriptions which are dependent on the life-world of their author. 
But they are consciously subjective; hence knowingly and explicitly 
dependent on their author. Describing existing, life-world devic-
es is not only more real than talking about for instance ‹ mobile 
phones › as a group of devices. It has also another benefit, which 
lies in the chance of being verified. Subjective descriptions of a 
subjective idea of what a mobile phone would, on the other hand, 
seem very difficult to verify. By studying existing devices in an 
explicit, self-conscious, and methodologically transparent way—
which are ideals that this chapter aspires to live up to—opens up 
the window of verifiability: it makes it possible to find where this 
particular experiencer’s experiences differ from that of others; 
to redo the study, bringing other descriptions into play that set 
out from other subjects’ life-worlds. If the descriptions provided 
in this chapter are bad, false, inaccurate, imprecise, or in other 
ways appear fraudulent to the reader—they are provided to the 
reader in a complete and open way.

But now it is high time this chapter, in accordance with the 
opening quote, turned to the things themselves—also in the sec-
ond sense of Husserl’s maxim: that of getting down to it.
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¶ experiencing a  mobile  phone

The device fits without effort in either of my hands. It is 
light and cold, except for one of its sides which is slightly 
warmer. The device is artificially firm and solid, resting in 
my hand. Its edges are soft and smooth, even vague and 
curved, and it has a smooth, almost tender surface. Nev-
ertheless, the device as a whole, while I am holding it, is 
like holding a small box with valuable content. The device 
is something I seem to hold onto, it is not just something I 
keep in my hand. On the slightly warmer side, the device 
has a flat, smooth, soft, and unitary colored, but yet some-
what abrasive surface, and I always hold the device with that 
side facing the palm of my hand. Letting the device rest in 
this way, I am not afraid of dropping it even if it I do not 
hold it firmly. 

The device appears in subdued, grey coloring, which 
seems sanitary and almost majestic; a rich, lavish qual-
ity. The side facing me is glossy and shimmers artificially 
in silver and light, metallic blue. A green light flashes in 
the upper left corner with a steady interval. Close by, a 
halo shaped hole sinks into the device’s surface just above 
a logotype printed in the same grey color. Except for its 
edges, the whole upper half has a very different material—
a glossy, light blue, iridescent, and highly reflective plastic 
material—which seems to reflect light from everywhere, 
making its apparent light blue color constantly change. This 
light blue area encapsulates in its center a rectangular, sunk-
en area. In this dark and hollow area, a digital clock moves 
around on an led screen. 

Just beneath this sunken screen area, in the center of this 
side of the device and founded in a small crater in a leap of 
shimmering light blue material, there is a highly salient and 
divergent spike with a thick, deep blue top, which is stick-
ing out just a little from the device’s surface, making it even 
more noticeable. It immediately makes me think of it as a 
computer joystick. Around and below this spike, rows of 
drip-shaped silver colored buttons with printed text and 
numbers cover the area.

When I press one of the drip-shaped buttons, the device 
clicks, and the drip-shaped buttons light up in bright blue. 
The screen flickers slightly and then displays a completely 

«

 »



p
a

r
t tw

o
 · s

u
p

p
r

e
s

s
io

n

112

« different, surprisingly bright and colorful screen. On top 
of this white screen, a centered white label, outlined in 
black, displays the current gsm or gprs network that I 
have in operation. Also centered, but on the screen’s bot-
tom, sits a digital clock. To the left, five small bars form a 
tiny bar chart which informs me of the current status of 
the network; where the five bars it currently shows, all in 
green, let me know that the communication link between 
the device and some remote relaying station I do not know 
the precise operations of is in full commission. To the right, 
a depiction of a small battery with an inside progress bar 
shows how much longer it may be used without recharging. 
In the middle of the screen is a shell-like symbol, green and 
white, which from its smoother coloring and less apparent 
shape disappears into the background.

On the device’s lower half, two buttons stand out of the 
crowd. Next to the left of the centered deep-blue spike is an 
elaborately shaped button with a small blue telephone handle 
and a small black bubble symbol appearing next to a dark 
printed label that says ‹ yes ›. On the opposite side, there is 
an equally shaped but reversed button on which there is a red 
symbol of a crossed out telephone handle, a power switch 
symbol, as well as a dark printed label that says ‹ no ›. Beneath 
these two buttons are two corresponding but drip-formed 
buttons, which each have unusual symbols printed on them. I 
use these four buttons frequently, together with the joystick 
around which they are clustered. 

Interaction with the device is initiated either by me, start-
ing out from the device’s status screen and using the joystick 
and some of its many buttons, or by someone else placing a 
call to me or sending me an sms message. When someone 
calls me, the phone makes sounds or vibrates depending on 
my current settings, and I am encouraged to respond to this 
notification by pressing either the ‹ yes › labeled button to an-
swer the call, or the ‹ no › button to disallow the incoming 
call, but only after I glance at the device’s screen to see who 
is on the line.
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When the ‹ yes › button is pressed in the case of an incom-
ing call, I slightly change the way in which my hand holds the 
device, and I simultaneously move it towards my head to hold 
it next to my chin. When speaking with someone at the other 
end, I do not interact with the device in any other way. Hold-
ing the device in this position, I cannot see the screen and us-
ing any of the other interaction devices—other than the de-
vice’s microphone and speaker used for talking and listening 
as we talk—is physically cumbersome, but fortunately doing 
so is rarely necessary. Holding the device between my left ear 
and my mouth is a somewhat uncomfortable experience, de-
spite that the device gets warmer and warmer as it is used, 
a warmness that spreads to my head. But I find it difficult to 
position the device in such a way that it feels comfortable, at 
the same time as the sound of the other person with whom I 
speak is audible to me. 

When I want to do something with the device, I press one 
of the four interaction buttons or I press or jolt the joystick in 
one direction. Pressing the leftmost ‹ yes › button provides me 
with a screen consisting of two parts, a header like white label 
which says ‹ Call List › against a blue background, below which 
appears a scrollable list of my previous calls, people that I have 
recently talked with. Pushing the joystick either up or down, I 
navigate through this list to find the one I am looking for, after 
which I again press the ‹ yes › button to place a call. From the 
main screen, I use the joystick button to take me to a white 
screen dominated by nine colorful icons, arranged three by 
three in rows and columns. One of the icons is slightly big-
ger than the others, it appear as if it is closer to me, seem-
ingly brought to me on some kind of platter. As I navigate 
through this 3 × 3 matrix, using the joystick in any of its four 
directions, a topmost label describes the nature of the selec-
tion I have made: ‹ Phone Book ›, ‹ Messages ›, ‹ Calls ›, ‹ Fun 
& Games ›, ‹ Settings ›, ‹ wap services ›, ‹ Organizer ›, ‹ Con-
nect ›, and ‹ My Shortcuts ›. Pressing the ‹ yes › button gives 
me a new screen, labeled after the previous selection, for in-
stance ‹ Settings ›. This screen appears very similar to the ‹ Call 
List › screen, but contains different items that I can choose 
between. From the possible selections in this list, I can go 
even deeper into some issues, such as ‹ Profiles ›, which allows 
me—through more navigation and selection—to change for 
instance the notification modality of the device from sound 
to vibrations.

 »
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From the main screen, I can easily place calls by direct-
ly entering the numbers on the drip-shaped buttons. But 
by pushing the joystick either up or down, I directly get a 
screen showing people I have entered into my list of con-
tacts. A black line shows my current selection, and I place a 
call by simply choosing a name and pressing the ‹ yes › but-
ton. But now I press a drip-formed button on the left side 
of the device that sits just beneath the ‹ yes › button. Doing 
so gets me a new menu, where I can choose to ‹ Edit › or 
to ‹ Delete › the contact. I select ‹ Edit ›, and press the ‹ yes › 
button. Yet another menu appears, where I choose to edit 
the contact’s name; I select ‹ Name › and press the ‹ yes › 
button. An almost empty screen, except for a small bubble 
containing the label ‹ Swedish ›, now appears. The name of 
the contact is printed on the screen, followed by a blinking 
cursor. I am now able to edit the contact ›s name using the 
drip-formed input buttons at the lower half of the device. 
These buttons, which previously represented only num-
bers, are now used to enter text; each button is assigned 
three characters. To enter the character ‹ C ›, I know I need 
to press the drip-shaped button labeled ‹ 2 › three times. I 
know I could also choose to enter texts like these into the 
device using another method where each button still repre-
sents three letters, but where I only have to press once on 
each button, and the software in the device combines the 
different possibilities for words that arise and guesses what 
word I had in mind ».

¶ experiencing a  digital  camera

The device appears boxy, but not so in a cheap or unattract-
ive way, more expensively and exclusively boxy. When I lift 
it up, it is even heavier than I think it will be, even though I 
have lifted it numerous times before. The device is smooth 
and sleek, covered by lustrous polished metallic material, 
with only small irregularities in quality and texture, obtain-
ing its coloring from the environment. It is also cold, but it 
is a coolness that is almost expected from its highly metallic 
appearance. When I let my hand touch the device and when 
I move it along and over the device’s many edges, I feel that 
it is remarkably soft and smooth.

« 
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On one of the device’s two small sides, a soft fabric string 
is attached to a small metallic eye that sticks out from the 
device’s body. I can easily fit my hand in the loop of the 
string, while at the same time I am able to hold the de-
vice quite freely with either the hand that is in the string 
or with both hands simultaneously. The device suggests to 
me in subtle ways that I should hold it in a particular way. 
On one of the device’s two larger sides, several differently 
shaped buttons and knobs occur. In the center of this side 
of the device, a number of small bumps stand out slightly 
from the metallic surface. When holding the device with 
my right hand, the one which is also inside the strap, in 
such a way that my right hand thumb rests on these bumps, 
I get a good hold of the device at the same time as my right 
index finger reaches on top of the device to press the but-
tons located there, while the other fingers reach around on 
the other side of the device to brace against the pressure of 
the thumb. 

There is a small band of five differently shaped buttons 
aligned horizontally along the lower left of the side facing 
me, and just above there is a somewhat hollow but fairly 
large screen. Holding the device like this, I can use my left 
hand to control these buttons, while my right hand not only 
holds the device firmly but also controls the buttons on the 
top right of the side of the device which faces me, includ-
ing the large button and the even larger knob which are 
placed on top of the device. My right hand in this way does 
not conceal any important parts of the device, no buttons, 
knobs, or screens are concealed. Rather, in this way I have 
a good view of the screen area of the device as well as the 
possibility of quite easily look through a round hole in the 
top center, the traditional optical viewfinder. 

Below the optical viewfinder, two lights and a round but-
ton are found in a boxy area that sticks out slightly from the 
surface. Centered on the top of this area is a small logotype 
carved into the material that says ‹ Canon ›, below which a 
sunken area contains the rectangular led screen. Below the 
display, there is the stretch of differently shaped buttons. All 
these five buttons beep quite loudly when pressed, with an 
artificial, high-pitched tone. There is also a small, tap-like 
button standing out slightly from the device, which has a 
printed label that says ‹ set ›. To the right of this button, 
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there are two somewhat sunken, slightly larger, and equally 
shaped buttons but reversed towards each other. On these 
buttons, there are cut-out arrows facing away from each 
other, to the left and to the right respectively. 

On the upper right of this side of the device, there are 
two clearly raised buttons, the rightmost of which has a 
small thorn in its center which sticks out just a little fur-
ther. On the top side of the device, there is a large button, 
with a somewhat less rich and more plastic appearance, 
which has neither any symbol nor label printed that can be 
connected with it. There is also a large knob with a small 
button in its center, on which is printed ‹ on/off ›. On the 
knob, with but one exception printed in red in a circle, 
five small symbols are to be found. One of the symbols be-
comes distinguished by its being located close to a green 
light which goes on when the devices is switched on. The 
knob can be turned, preferably with my right thumb. 

The screen changes appearance and shows different kinds 
of screens as I turn the knob on the top of the device. Turn-
ing it so that the blue symbol is the one closest to the green 
light makes the display show a screen which is frozen on a 
picture that I took previously. From this screen, showing my 
most recently taken picture, I am able to look at the pictures 
I have previously taken with the camera. I browse back and 
forth between the pictures by using buttons with cut out ar-
rows. Other than a small size version of the picture itself, I get 
some additional information on the screen, the date and time 
the picture was taken, some information about the camera 
settings the current pictured was taken with, as well as some 
numbers, such as ‹ 108-0837 ›, that I disregard since I do not 
know their meaning. If I press the button with the small thorn 
in it from this screen, I zoom in to see a small portion of the 
picture in higher detail. If I however press the other button 
which is part of this pair, I zoom out from the current picture 
and can review very small thumbnails arranged in rows and 
columns, three by three. If I press this button once more, I can 
now use the arrow buttons to scroll between whole sets of 3 
× 3 images, allowing me to quickly review a large set of im-
ages or find a specific one amongst many others.

When looking at previously taken pictures, the set of but-
tons along the bottom of the device may be used for special 
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 »purposes. For instance, if I press the button labeled ‹ menu ›, 
I am presented with a menu on the screen, which lays itself 
over the current picture. Along the bottom of the screen, six 
round symbols appear, one of which is blue while the oth-
ers are grey. I am able to move the blue selection between 
these different symbols by pressing either of the arrow but-
tons. When I move between different selections, a left-aligned 
heading on the top of the screen changes accordingly between 
‹ Single Erase ›, ‹ Erase All ›, ‹ Protect ›, ‹ Rotate ›, ‹ Auto Play ›, 
and ‹ Print Order ›. If I move the selection to ‹ Protect ›, I can 
press the button on the bottom left of the device with the la-
bel ‹ set › on it. Doing so takes me back to the screen where I 
can review pictures, but a small blue symbol of a key appear 
in the upper left corner of the screen. A label on the bottom 
right of the screen tells me that I can now use the button la-
beled ‹ set › to apply ‹ Protect › to this picture which will pre-
vent me from accidentally deleting this picture later on.

To stop reviewing old pictures and instead look to take 
new ones, I turn the large knob on top of the device one 
click to the right—the clicks or snaps are distinct, I feel 
them in my thumb as it turns the knob and I do not need 
to look to confirm—so that the red symbol that depicts 
a camera becomes the symbol that is closest to the green 
light, the screen goes completely dark for a second or so. 
I am then presented with a changing picture of what the 
camera ‹ sees ›, which I recognize as a kind of digital view 
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finding device. I am then able to take pictures by finding 
something in the physical world that I want to depict, a dog 
say, and then holding the device in such a way that it is ap-
proximately directed towards the dog, and I may then, by 
looking at the way the dog appears on the screen, try out 
different things such as new angles and zooms before the 
shot is taken, which is executed by pressing the large and 
non-labeled button on the top of the device. I try to find the 
optimal position from which to take the shot in this way, 
moving around in the world and simultaneously changing 
the camera’s zoom and other settings, while at the same 
time keeping an eye on what the dog it up to.

When I have set up the camera for taking pictures, press-
ing the ‹ menu › labeled button at the bottom center of the 
device presents me with a new screen; a solid, dusk grey 
background, a left-aligned header at the top of the screen 
which reads ‹ Rec. Menu ›, below which is a thin, orange 
line with a black shade. Under this line I find seven small 
and graphically complex symbols, horizontally aligned. The 
leftmost of these symbols is highlighted in white, while the 
six other symbols are bright grey, barely noticeable against 
the dusk grey background. Below this stripe of symbols, 
a sunken window provides an opening in the grey back-
ground color, where a part of the viewfinder’s changing im-
age is still discernible. Within this window, three centered 
text labels, each on its own line, read ‹ Resolution ›, ‹ L ›, and 
‹ 1600×1200 ›. Pressing the right arrow button on the de-
vice moves the highlighting to the symbol located next to 
it, and the labels in the window changes to ‹ Compression ›, 
followed by a small graphical symbol, and the label ‹ Fine ›. 
Again pressing the right arrow button takes me in steps 
through all seven symbols, ‹ Review ›, ‹ File No. Reset ›, 
‹ Beep ›, ‹ Format ›, and ‹ Setup… ›, each with corresponding 
additional labels and symbols. Highlighting the third sym-
bol from the left gives me back the centered labels ‹ Re-
view › and ‹ 2 sec. ›, shown in the small window in the mid-
dle of the device’s screen. Pressing the ‹ set › labeled button 
makes two new labels appear, one on each side of the now 
highlighted ‹ 2 sec. › label. The now leftmost of these three 
labels reads ‹ Off ›, while the rightmost label reads ‹ 10 sec. ›. 
I use the arrow buttons to move the orange highlighting to 
any of these labels. When I press the ‹ set › labeled button, 

« 
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the highlighted label replaces my previous choice and the 
two additional choices disappear, and I have changed one of 
the device’s settings ».

¶ experiencing a  
personal digital  as s i stant

The device appears flat and slim, though it is highly curved 
and with few straight lines or sharp edges. I also see it as 
somewhat messy as a whole, with lots of buttons, logos, and 
outlets of various sizes and shapes scattered all over its body. 
It has a clean surface, which appears to be made from ex-
pensive, shining aluminum or brushed metal, but which has 
a much cheaper feel, almost like plastic. Lifting it up with my 
left hand, it is just a little heavier than I thought such a thin 
thing would be, not excessively or surprisingly heavy, but just 
a little extra heaviness that gives the device some additional 
grace in my hand. 

The whole of this side, apart from four very apparent 
and deep drill-holes in each of the side’s four corners, is 
flat with noticeable bends towards two of its edges. In the 
center of this side are the expected technical details printed 
and glued onto the device, its manufacturer, model number, 
and the serial number of this specific device. Except for an 
additional logo, printed directly onto the device and which 
reads ‹ Microsoft Windows Powered ›, this side of the device 
appears inactive and lifeless; like the flipside of my vcr. I 
hold the device vertically, in such a way that all the logos 
and labels on one of its sides become readable, with the in-
active side facing the palm of my left hand. A little detail in 
the device’s design, a small extra bend in the top right cor-
ner, allows itself to be rested upon by my left thumb, and I 
get a good grip of the device as a whole. On this bend’s tip, 
there is a small button on which is printed in black a symbol 
that looks like an old audio cassette.

The device’s apparent frontside, on the other hand, is 
stuffed with labels, buttons, and logos, and appears more 
active. A large color display, clearly sunken into the device, 
takes up most of this side’s available real estate. Holding the 
device this way makes the screen appear very vertical, al-
most as if it were standing. Below the screen, on the almost 

 »
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« heart-shaped lower end of this side, there are four buttons 
arranged in a bow above a raised, crater-like center, where 
a round and large button is fastened. This centered item, I 
notice, is possible to press down as a whole, by pressing my 
right index finger down on its center, but it is also possible 
to press down either of its sides, which makes the button 
tilt towards that side, which suggests that I may use it as a 
joystick. 

On the side which points upwards when the device is 
held as previously suggested, there is a small inwards-bent 
or concave surface, in which a number of irregularities oc-
cur. In the center, there is a black, egg-shaped surface of a 
shiny material which clearly contrasts with that of the de-
vice as a whole. I know that this is the device’s infrared eye 
which lets it communicate with some other devices. To the 
right of this eye, there is a small but clearly raised button. 
Pressing this button makes a quite thin black plastic pen 
emerge from within the device. This pen allows me to di-
rectly control things which appear on the screen, as the de-
vice is able to track where on the screen I place the pen’s 
point. When I use the device, the device itself is kept in my 
left hand while my right hand maneuvers the pen that I use 
to point at the device’s screen.

When the device is switched on, I am presented with a 
screen whose content instantly reminds me of the windows 
and buttons I find on my desktop computer. This recogni-
tion gives me confidence in how the pen should be used and 
how interaction with the device might be structured. Along 
the whole top of the screen, there is a slender horizontal 
border which fades between two different shades of blue, 
on which to the very left a wavy Microsoft Windows logo 
icon appears, next to which there is a white label that reads 
‹ Start ›. Below this topmost border, there is a wide rectan-
gular field in many different colors, where green fades to 
blue, and blue fades to yellow, and the label ‹ today › appears 
in big letters inside this field, together with a smaller, right-
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aligned label which says ‹ Friday, Oct 11, 2002 ›. The rest of 
the screen, except for a small grey border at the very bot-
tom of the screen, is white and there are four left-aligned 
icons and text labels next to each of these. The grey border 
which appears on the bottom of the screen contains three 
items. First, to the very right, there is a small yellow icon 
which looks like a speaker; next left of the speaker icon, 
there is a red ‹ q › icon; and furthest left there is a label 
which says ‹ New ›. 

When I point at this label with the pen, a bright sound—
something in between a clicking and a beeping, comes 
from the device and a white box appears in the left cor-
ner, covering a third of the previous screen which I still 
see underneath. Inside the white box, seven labels have 
appeared: ‹ Appointment ›, ‹ Contact ›, ‹ E-Mail Message ›, 
‹ Excel Workbook ›, ‹ Note ›, ‹ Task ›, and ‹ Word Document ›. 
Pointing with the pen to the ‹ Word Document › label pro-
vides me with a new screen, which seems quite similar to 
the previous, although the label which used to read ‹ Start › 
now reads ‹ Pocket Word ›, and a thin round circle with an 
‹ ok › label has appeared on the very right top of the screen. 
Below the blue border, there is now a quite large, white 
field in which what appears to be a cursor is blinking. On 
the screen’s lower third however, except for the grey bor-
der, a complex, white chart adorned by a number of black 
labels now appears. I know that this chart is a depiction of 
a computer keyboard, as the labels are arranged in a certain 
order. Pointing with my pen to the table’s cell in which the 
label ‹ i › is found correspondingly adds the same label at the 
cursor’s position at the top of the screen, while pointing at 
a ‹ t › yields a ‹ t › at the cursor’s position. Pointing the pen 
bottom right, at an arrow pointing upwards, brings into 
being a small white box which places itself in the right cor-
ner, on top of the previous contents of the screen. Inside 
this white box, three labels appear: ‹ Options… ›, ‹ Charac-
ter Recognizer ›, and—in front of which is a bullet—‹ Key-
board ›. When I point on ‹ Character Recognizer › the box 
disappears, and the table with the many labels changes into 
another graphically complex field. The small keyboard icon 
found in the bottom right also changes, and now takes on 
the form of a small pen. Now I use the new table to enter 
text into the device through handwriting directly on the 
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screen, one letter at a time. The device’s software inter-
prets my writing and, although I find it often erroneous, 
produces the corresponding letter at the position of the 
cursor.

From the main screen with the large ‹ today › label, I can 
also point the pen at either the Windows icon or the ‹ Start › 
label, which are both found on the top left of the screen. This 
provides me with a large white box covering the better part 
of the left side of the screen, inside of which there is a multi-
tude of labels and icons, representing a subset of the applica-
tions installed on the device—many of which I also recognize 
from my previous experience with desktop computers—‹ To-
day ›, ‹ Calendar ›, ‹ Contacts ›, ‹ Inbox ›, ‹ Internet Explorer ›, 
‹ Notes ›, ‹ Tasks ›, ‹ Windows Media ›, ‹ Programs ›, ‹ Settings ›, 
‹ Find… ›, and ‹ Help ›. Pointing at the ‹ Programs › label, a new 
window appears, but whose attributes are quite similar to the 
screens I have previously described. 

On the side of the device facing downwards, there are a 
number of outlets. These outlets connect to another device, 
a cradle. I put the device in the cradle as I know that its bat-
teries will run flat after just a few hours of use. But putting 
the device in its cradle is also necessary because it is the easi-
est way I can install or remove applications, as it is connected 
with a usb cable to my desktop computer. As I use my desk-
top computer for keeping a calendar and managing contacts, 
I find it handy that putting the device in the cradle allows me 
to synchronize both the calendar and the contact list between 
the two devices, using specific software that came with the 
device ».

« 



v
 · p

h
e

n
o

m
e

n
o

lo
g

y
 o

f
 m

o
b

ile
 in

te
r

a
c

tio
n

123

¶ f inding structure in  the descript ions

Having provided descriptions of experiencing these devices 
from a first person perspective, it is now possible to move on to 
begin to seek structure. In the following sections, this will be 
carried out by means of a number of similarities and differences 
that may be discovered in the descriptions: in how they look and 
feel, in how one interacts with them, and in how they accord-
ingly become used by and associated with their human user.

The Public Character of Mobile Information Technology

From the descriptions, it becomes clear that the three devices 
share a peculiar physical and aesthetical character. They are all 
made of, or at least want to appear to be made of, fairly exclu-
sive materials. The Sony Ericsson t68i’s appearance was experi-
enced as « sanitary and almost majestic », and holding it had « a 
rich, lavish quality ». The Canon Digital Ixus 300, similarly, was 
depicted as being made of « lustrous polished metallic », while 
the Compaq ipaq h3660 « appears as being made from expen-
sive, shining aluminum ». Hence, these three devices have in 
common physical designs which strive towards exclusiveness. 
Through their physical design, they seem more items of fashion 
than simply tools dedicated for a purpose. In this, they should 
perhaps more accurately be compared with jewelry and expen-
sive watches, than with instruments and tools such as hammers 
and screwdrivers. 

These devices’ physical appearances, hence, seem to tell us 
something about their character as well as their use. These are 
devices that are used in public, with other people around. The ex-
clusive character of their physical appearance, like jewelry, speaks 
also about the way they relate to their users. Like jewelry, mo-
bile information technology in this way appears as a device that is 
used by a single human user, but in a context where other human 
users may and do appear. In this, it becomes clear that they are 
to some extent public devices; that their appearance has a public 
character. But it also means that they are personal and intimate 
with their human users, and that they belong to their user. From 
their physical appearances, it is understood that these are devices 
which become used in the middle of ongoing human conducts, 
used in front of other people. When this is the case, they establish 
relationships with both their user, to which they ‹ belong ›, but 
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potentially also to other people around them. The devices’ physi-
cal characters seem designed to be artifacts which are to be seen 
when in use, rather than for instance being designed to remain as 
invisible as possible. In this sense, through their physical appear-
ance, their aesthetics, mobile information technology seems to 
hold a public character.

Embodied Interactive Systems

A basic theme in the description of the three devices’ physical 
appearances, which is also included and assumed in the previous 
discussion of their public character, is that the three artifacts 
share the essential character of being founded in a distinctive and 
clearly demarcated physical body. From the description, we see 
that the mobile phone « fits without effort in either of my hands » 
in which it « feels artificially firm and solid », and that its « edges 
are soft and smooth ». The digital camera « appears boxy », while 
the pda « appears flat and slim ». 

Each device may accordingly be characterized as embodied into 
a single physical body—that mobile information technology is 
a group of artifacts that share the common character of having 
a single, comparatively small physical body. Mobile information 
technology, hence, is embodied interactive systems.

Different kinds of screens, knobs, buttons, and handles ap-
pear as gatekeepers to allow access to another, concealed side of 
the device—its virtual, software side. These interaction devices 
are physically located somewhere on the external surface of the 
artifact’s single physical body. This external surface has been de-
scribed, regarding the mobile phone, as being covered by « rows 
of drip-shaped silver colored buttons with printed text and num-
bers », and on one of the digital camera’s sides « several differently 
shaped buttons and knobs occur », while the pda has « lots of but-
tons, logos, and outlets of various sizes and shapes scattered all 
over its body ». Mobile information technology’s interaction de-
vices are hence not physically remote, in ways similar to how for 
instance screens, keyboards and mice are typically physically dis-
connected from the desktop computer. 

These two characteristics—first, that the devices are embod-
ied into single, easy identifiable and distinct physical bodies, and 
second, that the devices’ interaction devices are located on the 
exterior of their bodies—provides argument for taking into con-
sideration and giving prominence to physical aspects of mobile 
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information technology use, as these devices are just as much 
physical devices with physical properties than they are virtual 
devices, software systems. In this way, mobile information tech-
nology is embodied interactive systems, in the sense of being 
both interactive systems, pieces of software, as well as physical 
bodies. In the case of the mobile phone, the digital camera, and 
the personal digital assistant, their virtual side—their software 
systems—only seems to make sense as embodied into specific 
devices. If the software systems in these devices were not em-
bodied, if they would not have known, specific, and physical bod-
ies to operate within but were disconnected from their devices, 
these pieces of software would make neither sense nor even be 
possible to operate. 

Obviously, the inseparability between the devices’ software 
and their hardware and physical sheltering, their embodiment, 
is in part dependent upon the previously established argument 
that these devices’ software systems, in terms of their interaction 
with human users, rely on different kinds of physical interaction 
devices that are specific to the design of their particular physical 
bodies. If the software cannot rely on the existence of particu-
lar physical i/o devices—a specific number of knobs, handles, 
screens, and buttons—it cannot operate. But the inseparabil-
ity between software and physical body appears also on another 
level, as the whole of its operation seems dependent on a body. 
Even if the digital camera’s software—as an example—were 
pulled out of the device and put into operation on a desktop 
computer system, tentatively in some kind of emulating envi-
ronment, something would appear to be missing. For what rea-
son would this software be used outside of its physical shelter? 
If one’s intention is to take a bunch of digital photos, emulating 
the circumstances of the digital camera’s software on a desktop 
computer seems not to make any sense, neither when it comes to 
its hardware nor to its physical situatedness. Even if the desktop 
computer were equipped with reasonable hardware and appro-
priate optical lenses, it would undeniably be impractical to bring 
one’s desktop computer to the reunion party or to the weekend 
in Florence, which are the situations in the world in which the 
digital camera becomes used. 

This may also suggest that separating the software and the hard-
ware of mobile information technology would not make sense 
because the software in operation on a digital camera seems to 
be dependant on the device’s physical body in more intricate 
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ways than simply because of the device’s need to expose a few 
interaction devices. The dependency seems on the contrary to 
go all the way down to the very reason for or intention of us-
ing the device in the first place. Because the camera’s body may 
end up in a circumstance in the physical world that has certain 
characteristics (for instance when it is dark and shady outside) 
its software is designed to make the device as a whole able to an-
swer to this need (either by automatically adjusting the amount 
of time the camera’s image capturing sensors are exposed to the 
world, or allowing the user to do so manually). Because of the 
physical embodiment of the software systems, mobile informa-
tion technology cannot be considered only in terms of its hard-
ware or physical appearance, and similarly not only in terms of 
its software. Rather, these devices must primarily be approached 
and understood as things which are both physical and virtual in 
their nature, and that their physical side is dependent on their 
virtual side, while their virtual side correspondingly depends on 
their physical side. Mobile information technology, hence, must 
be thought of as group of virtual/physical artifacts, as embodied 
interactive systems.

The attentive reader might argue that compared with the soft-
ware that runs on a mobile phone or a digital camera, the pda’s 
software seems to some extent different; that the functionality 
provided by the pda does not seem connected to and dependant 
on the device’s physical body in the same way. This argument 
might also be emphasized by this device’s legible employment of 
a particular operating system—« [an] additional logo, printed di-
rectly onto the device and which reads ‹ Microsoft Windows Pow-
ered › »—which through a set of standardized buttons, knobs, and 
pressure sensitive screen, becomes developed not only for this 
specific Compaq product, but for use by many other companies 
in numerous different but similar devices. Hence, for this device, 
the connection between the software system and its physical em-
bodiment seems deemphasized, less important to stress. 

Relations to the Human Body

Providing some examples from the descriptions, it becomes clear 
that mobile information technology relates to the human body, 
and that the human body comes to relate to mobile information 
technology in a number of ways. For instance, it was described 
that the mobile phone « as a whole, while I am holding it, is like 
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holding a small box with valuable content », and that this artifact 
« is something I seem to hold onto, it is not just something I keep 
in my hand ». But it was also seen that in the case of an incom-
ing call, « I slightly change the way in which my hand holds the 
device, and I simultaneously move it towards my head to hold it 
next to my chin », yet « I find it difficult to position the device in 
such a way that it feels comfortable ». From these descriptions, 
it is apparent that this particular mobile phone can relate to the 
human body in at least three different ways: first, when it is not 
actively used, it can rest in a drawer, on a table, or put in one’s 
pocket or bag. When it is used, on the other hand, it is either held 
in one hand while the thumb is used for input or, when the device 
is used for talking with another person, it is still held in one hand 
but in a completely different way, now next to one’s chin.

In the case of the digital camera, it was described that « [I am] 
able to hold the device quite freely with either the hand that 
is in the string or with both hands simultaneously », and more 
specifically that when « holding the device with my right hand … 
in such a way that my right hand’s thumb rests on these bumps, 
I get a good hold of the device … while the other fingers reach 
around on the other side of the device to brace against the pres-
sure of the thumb ». Holding the device in this way, « I can use my 
left hand to control these buttons, while my right hand not only 
holds the device firmly but also controls the buttons on the top 
right of the side of the device which faces me », which in addition 
allows « a good view of the screen area of the device as well as the 
possibility of quite easily look through … [the] viewfinder ». The 
digital camera, hence, also allows for a number of different ways 
in which it relates to its user. First, when the device is not used, 
it may be put away in a pocket, bag, or just carried inattentively. 
Second, when the user is about to use the device, trying to find a 
suitable object in the world to depict, the device is typically held 
a bit differently, half-way in front of the user, lurking to become 
the user’s focus of attention. Third, when the device is actively 
used it becomes the focus of the user’s attention, when the user 
sees the world as it appears mediated by the device, the device is 
both conceptually as well as physically in between the user and 
the world. When used, it is held firmly in one hand and typically 
supported by the other for stability, closely in front of the user’s 
face if the optical viewfinder is used or with a small distance be-
tween the device and the user’s head, providing good visibility of 
the digital viewfinder.
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As for the pda, it was described as being held « vertically, in 
such a way that all the logos and labels on one of its sides be-
come readable, with the inactive side facing the palm of my left 
hand », and that when the device is actively used the device itself 
is kept « in my left hand while my right hand maneuvers the pen 
that I use to point at the device’s screen ». Hence, the pda has a 
different relationship to the human body than have the mobile 
phone and the digital camera. While the pda in similar ways to 
the other two devices may to be stored away, for instance kept in 
one’s pocket or put into its cradle, its relation to the human body 
changes substantially when the device becomes actively used. It is 
then held in one hand, the left hand for a right handed user, while 
the user’s right hand holds the pen which is possible to detach 
from the device and which is used for interaction. Active use of 
the pda hence requires both the user’s hands, and when used the 
device is held in front of the user’s torso, typically at chest height, 
like a note pad, which allows the user to be attentive to what is 
happening on its screen as well as being able to manipulate ob-
jects on this screen using the pen.

Interest in the Physical World

Two of the devices, the mobile phone and the digital camera, are 
similar in that they seem to share an interest in some aspects of 
the physical world in which the device is situated. It was for in-
stance described that on the mobile phone’s screen « a centered 
white label, outlined in black, displays the current gsm or gprs 
network that I have in operation […] five small bars form a tiny 
bar chart which informs me of the current status of the net-
work ». It was also said that interaction with the mobile phone « is 
initiated either by me, starting out from the device’s status screen 
and using the joystick and some of its many buttons, or by some-
one else placing a call to me or sending me an sms message ». In 
the latter case, « the phone makes sounds or vibrates … and I am 
encouraged to respond to this notification by pressing either the 
‹ yes › labeled button to answer the call, or the ‹ no › button to 
disallow the incoming call ». In both these two example cases, the 
mobile phone’s interest in aspects of the world which are neither 
directly part of itself neither part of the interaction between the 
device and its user becomes apparent. In this way, it is not pos-
sible to regard the device simply as a piece of software sheltered 
by a confining physical skin, only accessible through its physical 
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interaction devices. It is not only that interaction with the mo-
bile phone is a human–computer affair; it also provides possibili-
ties for computer–world interaction, in the device’s aspiration 
to sustain the communication network link between itself and 
some other phenomenon in the world, as well as mediated hu-
man–human interaction, where the device mediates communica-
tion between two human users, as is the case when talking with 
someone on the phone or when discussing something by means 
of sms messages.

As for the digital camera, it was described that the user be-
comes « presented with a changing picture of what the camera 
‹ sees ›, which I recognize as a kind of digital view finding device » 
and that:

I am then able to take pictures by finding something in the 
physical world that I want to depict, a dog, and then holding 
the device in such a way that it is approximately directed to-
wards the dog, and I may then, by looking at the way the dog 
appears on the screen try out different things such as new 
angles and zooms before the shot is taken.

In this case, it is obvious that the digital camera is interested in 
the world insofar as it has sensors which are specifically designed, 
when they are open to the physical world and through a series of 
optical and digital transformations, to allow a visual two-dimen-
sional depiction of the physical world to be stored as a digital data 
file in the camera’s memory; or in other words, that the whole 
point of having a digital camera is to be able to take pictures and 
store them digitally. So naturally, the digital camera has an inter-
est in the physical world which, not unlike the mobile phone, 
makes it difficult to perceive its use only in terms of the classi-
cal notion of human–computer interaction. Rather, in this case it 
seems to makes more sense to talk about human–computer–world 
Interaction, where each of the three constituents has intricate re-
lationships and interactions with each of the two others, direct as 
well as mediated. 

However, it seems that the mobile phone’s and the digital cam-
era’s interest in aspects of the physical world is not to the same 
extent shared by the pda. From the descriptions provided, it is 
discernible that the pda is not concerned with any aspects of 
the physical world which are separate from the device itself or 
which do not come from actions taken by its human user. This 
clearly separates the pda from the mobile phone, which may 
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trigger human–computer interaction to take place indepen-
dently of its user’s action, but it does not separate the pda from 
the digital camera, which is also only concerned with the physi-
cal world when the user is actively using it. In this way, by active 
involvement from its user, we find two potential ways in which 
the pda is concerned with the world outside. First, the descrip-
tions showed that on the device, there is an « infrared eye which 
lets me communicate with some other devices », and second, that 
on the device there are « a number of outlets. These outlets con-
nect to another device, a cradle » which appears « necessary be-
cause it is the easiest way I can install or remove applications, as 
it is connected with a usb cable to my desktop computer ». Put-
ting the pda in its cradle « allows me to synchronize both the cal-
endar and the contact list between the two devices ». So, in the 
case of the pda, its interest in the world seems to be a matter of 
some potential communication over an infrared link, synchro-
nization with some desktop computer applications, installation 
and removal of software applications, and the possibility to copy 
computer files back and forth between the pda and the desktop 
computer. Hence, from the descriptions provided, it is difficult 
to find evidence which suggests an interest in the physical world; 
the pda shows no pertinent interest in being aware of the world 
in which its physical body is located. Rather, the pda seems con-
tent with the means its software carries, satisfied with what it is 
able to provide itself. 

Because of this tendency to disregard its physical situatedness, 
and by occupying both of its user’s hands and his or her full vi-
sual attention, it seems that interaction with a pda may well be 
described as a case of human–computer interaction, in which 
aspects of the physical or social world surrounding the user be-
come deemphasized and backgrounded. 

¶ structure in  the styles  of  interaction

All three devices allow their users to perform some kind of in-
put and receive some kind of output. Physical buttons, knobs, 
handles, joysticks, pens, as well as various kinds of sensors such 
as microphones and light sensors, seem to be the main interac-
tion devices that are put to play when it comes to allowing user 
input, while displays of various sizes and shapes, and speakers 
used to produce sounds, are the two most frequently applied 
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output devices. While these are the hardware-based, physical 
means available for mobile interaction in these cases, are there 
any more structures or themes to be found within the provided 
descriptions of how interaction proceeds?

One such theme could be that the interaction with each of the 
three devices is based upon procedures suggested to the user by 
some kind of operating system. The mobile phone, the digital 
camera, and the pda show their potential functionality to their 
users through the various output devices in fairly structured 
and consistent manners. Although the devices are similar in this 
sense, all attempting to build and arrange interaction with their 
users in structured and anticipated ways, the ways of achieving 
this appear from the description as quite divergent. Or are they? 
The following sections will consider some candidate themes of 
mobile interaction which are discernible in the descriptions.

The Need to Provide Means for User Interface Navigation

When using the mobile phone, one is presented with a « white 
screen [on which] a centered white label … displays the cur-
rent gsm or gprs network … a digital clock … a tiny bar chart 
which informs me of the current status of the network … a de-
piction of a small battery ». In addition, in the middle of this 
screen, « a shell-like symbol, green and white, which from its 
smoother coloring and less apparent shape disappears into the 
background ». When the device is taken from this sleeping state 
and becomes actively used, the device seems to change state or 
mode. It was seen that when users initiate interaction with the 
device, for instance by pressing down the joystick-like interac-
tion mechanism, they are presented with « a white screen domi-
nated by nine colorful icons, arranged three by three in rows and 
columns ». By using the joystick, the user moves the selection 
between these icons and is able to press a button to confirm the 
choice. Doing so presents the user with « a new screen, labeled 
after the previous selection » which « contains different items 
that I can choose between » but now in the form of a vertical list 
of items. Shifting the selection in this list again and confirming 
the selection with yet another press of the confirmation button 
« I can go even deeper … which allows me—through more navi-
gation and selection—to change for instance the notification 
modality of the device from sound to vibrations ». In this de-
scription, there is evidence of a candidate theme of the style of 
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mobile interaction which all of the three devices to some extent 
put into play. Some of the physical interaction mechanisms for 
input on the device are either wholly dedicated to or at least in 
certain situations used for navigation. 

As for the mobile phone, this device has been described as 
« founded in a small crater in a leap of the shimmering light blue 
material, there is a highly salient and divergent spike with a thick, 
deep blue top, which is sticking out just a little from the device’s 
surface » whose appearance « immediately makes me think of it 
as a computer joystick ». Means of navigation on the digital cam-
era are provided by « two … equally shaped buttons but reversed 
towards each other. On these buttons, there are cut-out arrows 
facing away from each other, to the left and to the right respec-
tively », while the pda has « a round and large button [which] is 
possible to press down as a whole, by pressing my right index 
finger down at its center, but it is also possible to press down ei-
ther of its sides, which makes the button tilt towards that side, 
which suggests that I may also use it as a joystick ». A potential 
structural element of mobile interaction, accordingly, seems to 
be that it is concerned with allowing the user to navigate its user 
interface. All three devices provide the user with physical inter-
action devices for two-dimensional navigation, something similar 
to a joystick.

Menus, Selection, and Confirmation

But for what reason is the user in such an obvious need of navi-
gation? Something which was also discernible in the previous 
section was that navigation seems primarily needed for enabling 
the user to move between different menus and to make selec-
tions within these menus. The mentioning of menus and mul-
tiple choice selections is present in all three descriptions. For in-
stance, pressing one of the mobile phone’s buttons « provides me 
with a screen consisting of two parts, a header like white label 
which says ‹ Call List › … below which appears a scrollable list of 
my previous calls […] Pushing the joystick either up or down, I 
navigate through this list to find the one I am looking for, after 
which I again press the ‹ yes › button to place a call ». Also, anoth-
er kind of menu appears as a « white screen dominated by nine 
colorful icons, arranged three by three in rows and columns. 
One of the icons is slightly bigger than the others, it appears as if 
it is closer to me, seemingly brought to me on some kind of plat-
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ter. As I navigate through this 3 × 3 matrix, using the joystick 
in any of its four directions, a topmost label describes the nature 
of the selection I have made ». When using the digital camera, it 
was found possible to « use the arrow buttons to scroll between 
whole sets of 3 × 3 images, allowing me to quickly review a 
large set of images or find a specific one amongst many other », 
while if « I for instance press the button labeled ‹ menu ›, I am 
presented with a menu on the screen, which lays itself over the 
current picture. Along the bottom of the screen, six round sym-
bols appear, one of which is blue while the other are grey. I am 
able to move the blue selection between these different symbols 
by pressing either of the arrow buttons ». Menus likewise appear 
frequently on the pda: « When I point at this label with the pen 
… a white box appears in the left corner, covering a third of the 
previous screen which I still see underneath. Inside the white 
box, seven labels have appeared ». It was also described that 
« [pointing] the pen at either the Windows icon or the ‹ Start › 
label … provides me with a large white box covering the better 
part of the left side of the screen, inside of which there is a multi-
tude of labels and icons, representing a subset of the applications 
installed on the device […] Pointing at the ‹ Programs › label, a 
new window appears, but whose attributes are quite similar to 
the screens I have previously described ».

Hence, an important theme of mobile interaction seems to be 
the user’s involvement in navigating menus, and the selection and 
confirmation needed to operate these. The menus that appear of-
ten do so in multiple layers, different sizes, and in different guis-
es—and unlike the way menus appear on for instance a desktop 
computer they often tend to occupy the whole of the screen’s 
real-estate—but the basic style of interaction is shared: the user 
selects items in a list by navigating between them, and typically 
confirms the current selection by pressing a confirmation but-
ton.

Relying on Modes of Operation

Apart from the primacy of menus as the primary means of mo-
bile interaction, there is evidence to suggest that a further theme 
is to be found in its reliance on and application of different modes 
of operation. It was described that the display « changes appear-
ance and shows different kinds of screens as I turn the knob on 
the top of the device », and from turning the knob « so that the 
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blue symbol is the one closest to the green light … I am able to 
look at the pictures I have previously taken with the camera ». 
The device goes into a completely different mode if « I turn the 
large knob on top of the device one click to the right … so that 
the red symbol that depicts a camera becomes the symbol that is 
closest to the green light […] I am then able to take pictures ». 

The mobile phone shows a similar dependency on going into 
different modes of operation, depending either on external phe-
nomena or direct operation on the part of its user. From the ba-
sic ‹ standby mode ›, by pressing the joystick button the user may 
transform the device’s mode into a ‹ menu mode ›, where some of 
its interaction devices take on new meaning and become used for 
different purposes than they would if the device were in another 
mode. In the case of an incoming call « the phone makes sounds 
or vibrates depending on my current settings, and I am encour-
aged to respond to this notification by pressing either the ‹ yes › 
labeled button to answer the call, or the ‹ no › button to disallow 
the incoming call ». Hence, this signifies yet another mode, an 
‹ incoming call mode ›, where the meaning of some of the physical 
interaction devices again changes. In this mode, pressing the ‹ Yes › 
button means approving and allowing the incoming call, while 
pressing the same button in the ‹ menu mode › signifies selection, 
and while in the ‹ standby mode › it provides a menu showing the 
user’s most recent calls. By utilizing different kinds of mode, mo-
bile information technology allows a few physical interaction de-
vices to take on many meanings and answer to many different 
purposes, all dependent on the mode in which the device cur-
rently is. Hence, understanding how to interact with mobile in-
formation technology seems to imply being aware of the mode 
in which a specific device is, as well as understanding the many 
different modes in which the device could be and what these 
modes signify, and what one as a user should do, in terms of in-
teraction, to make the device change into the desired mode.

On The Necessity of Text Input

The mobile phone and the pda are both concerned with allow-
ing and enabling their users to input text and numbers as part of 
the interaction between user and device. On the mobile phone, 
inputting text was described as: « I am … able to edit the con-
tact’s name using the drip-formed input buttons […] These but-
tons, which previously represented only numbers, are now used 
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to enter text; each button is assigned three characters. To enter 
the character ‹ C ›, I know I need to press the drip-shaped button 
labeled ‹ 2 › three times ». But text can also be entered in another 
way, « where each button still represents three letters, but where 
I only have to press once on each button, and the software in the 
device combines the different possibilities for words that arise 
and guesses what word I had in mind ». Hence, entering text into 
this mobile phone is a matter of entering into a specific mode, a 
‹ text input mode › in which the buttons which used to represent 
only numbers now also represent sets of three characters. User 
input of text is necessary on this device primarily when sending 
sms messages, but also when adding or editing the contact list.

On the pda, user input of text is a matter of either pointing 
and tapping with the pen on an on-screen, virtual keyboard—
« [on] the screen’s lower third … a complex, white chart … is a 
depiction of a computer keyboard. Pointing with my pen at the 
table’s cell in which the label ‹ i › is found correspondingly adds 
the same label at the cursor’s position at the top of the screen, 
while pointing at a ‹ t › yields a ‹ t › at the cursor’s position »—or it 
is a matter of producing handwritten letters, one by one, on the 
screen which the pda’s software interprets: « I use the new table 
to enter text into the device through handwriting directly on the 
screen, one letter at a time. The device’s software interprets my 
writing and, although I find it often erroneous, produces the cor-
responding letter at the position of the cursor ». In the case of the 
pda, entering text into the device is a very common user activ-
ity, for instance when editing Pocket Word documents and vari-
ous other kinds of text-based document; to add and edit contacts 
in the contact list; to add and edit tasks in the task list, to add and 
edit appointments in the schedule; to take notes using the note-
taking application; and to change some of the pda’s configuration 
settings.

The need for text input is hence primarily a divergent issue 
when mobile information technology is concerned. First, both 
the mobile phone and the pda provide their users with a choice 
of at least two different ways of entering text that are substan-
tially different from each other and which require the user to 
take different actions. Second, there is a discrepancy between en-
tering text on the mobile phone and entering text on the pda, 
which may be related to the kind of tasks the device is intended 
for; what the device ‹ is › and ‹ does ›. Much of the functionality 
provided by the pda—which is also in line with its tendency 
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to be untroubled by and unaware of the physical world—seems 
to be founded in its capacity for allowing the user to input text; 
similar to the ways in which the desktop computer allows its user 
a capability of trouble-free and easy input of text. Text input on 
the mobile phone, however, seems more of an additional feature, 
a second-thought design, which was not originally a focal issue 
for its operation. But as sms messaging and e-mailing has grown 
to become a major incentive for using mobile phones, especially 
among younger owners, text input has grown to be an important 
part of what using a mobile phone is about.

If the digital camera is also taken into account, it becomes clear 
that a third divergence is the amount of text input that is needed 
with the devices. As noted, the pda requires a substantial amount 
of text input, while the amount of text input demanded of the 
mobile phone varies depending on how it is used. In the case of 
the digital camera, text input is not needed at all, and there are 
hence no obvious means made available for entering text into the 
device.

¶ themes  of  mobile  interaction

It seems fair at this stage, after having made some progress in 
structuring the descriptions, to ask whether or not the descrip-
tions of experiencing and interacting with three artifacts and the 
subsequent comparison and discussion have said something we 
did not already know about mobile information technology? A 
first reaction may be that this is not the case; that what the pre-
vious sections have revealed is just a simple and naïve imagery 
of a technological surface, and that what is potentially ‹ true › or 
‹ real › about these artifacts is to be found under or beyond this 
surface—that these deeper issues do not appear to be unveiled 
by the approach chosen in this chapter. The particular aim of 
this chapter, however, has been to suggest that within what ap-
pear to be insignificant, highly commonsensical, and uncompli-
cated descriptions of use of particular technology, it is possible 
to discover, develop, and explore underlying and intricate issues 
and topics which might be overlooked or taken for granted if one 
chose to follow other approaches. It should again be stressed that 
the issues that have been raised in this chapter are not the result 
of armchair speculation, presuppositions, educated guesses, or 
the like—rather; they set out directly from the descriptions of 
interacting with the technological artifacts. 
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From the previous sections, it becomes clear that use of mobile 
information technology cannot easily be defined as a case of hu-
man–computer interaction, as it also has an interest in aspects 
of the world—its physical or social context—in which it is em-
bodied. The argument put forward in this work is that as a theme 
of mobile information technology, the issue of ‹ world › seems a 
crucial but often concealed element. The central conclusion from 
this analysis is hence that what the chapter set out from, human–
computer interaction, must be reinterpreted and more accurately 
approached as human–computer–world interaction. This three-way 
relationship between the human user, the technological artifact 
in use, and the physical and social world that mobile information 
technology brings into being is an important argument of this 
book, and one which will be emphasized further as well as capi-
talized on as a basis from which to design novel or at least alterna-
tive ways of interacting with mobile information technology. As 
the underlying theme of the descriptions provided in this chapter, 
a more detailed analysis is needed.

Multistable Relations between Human, Computer, and World

To understand the proposed human–computer–world interac-
tion further, this section will provide a second and more thor-
ough analysis of the relationship between the human user, mo-
bile information technology, and the world. Returning to the 
human user’s relation with the digital camera, we find that at its 
most basic level it is either direct and involved—both physically 
and virtually—or implicit and unaware—as is for instance the 
case when the device is kept in a pocket or put aside in a bag. 
Evidence for the direct and involved relation is found throughout 
the descriptions:

[W]hile I am holding it […];

[S]omething I keep in my hand […];

I … respond … by pressing … the ‹ yes › labeled button 
[…];

This centered item [is] possible to press down as a whole, by 
pressing my right index finger down at its center
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At the same time as the interaction in this sense is direct, the de-
vice concurrently seems to mediate its user’s interaction with the 
world, primarily through the digital viewfinder:

I am then presented with a changing picture of what the cam-
era ‹ sees › […];

[B]y looking at the way the dog appears on the screen [I can] 
try out different things such as new angles and zooms before 
the shot is taken

However, as the human user is also situated in the physical world, 
there is also a direct relationship and interaction between the 
user and the world: 

[F]inding something in the physical world that I want to de-
pict […];

I try to find the optimal position from where to take the shot 
in this way, moving around in the world and simultaneously 
changing the camera’s zoom and other settings, while at the 
same time keeping an eye on what the dog it up to

In this human–world relationship, the digital camera no longer 
seems to mediate the world to the user but is rather just one part 
of a three-way relationship. It becomes just an object which the 
user holds, and it is neither the focus of its user’s intentionality 
nor is it mediating the user’s intentionality with the world:

[H]olding the device in such a way that it is approximately di-
rected towards that something

Hence, the proposed relationship between the human user and 
the device is on the contrary an intricate three-way relationship 
between the human user, the technological artifact being used, 
and the world—in which both the human user and the artifact 
are located. The argument is not only that this, first, is a case of 
human–computer–world interaction and not simply a case of hu-
man–computer interaction, but also, second, that the relationship 
between these three constituents is multistable in its character; it is not 
fixed but keeps changing over time as the user interacts with the 
device and the world. 
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Formalization of Multistable Relations

To capture this multistable relation between the human user, the 
technological artifact, and the world that some instances of mo-
bile information technology seem to bring about, it may be help-
ful to try to formalize this example by drawing on and extending 
Ihde’s (1990) set of formalized human–technology–world rela-
tions, introduced in chapter three. In the formalization below, 
User denotes a single human user; World denotes social and physi-
cal setting in which both user and technology is situated; while 
Technology denotes the technological device: in this case the Can-
on Digital Ixus 300.

First, it seems that mobile information technology may have a 
relation to the human user even when the device is not actively 
used, when the user is not actively involved with the technol-
ogy. The device may for instance be kept in a pocket or a bag, or 
held inattentively by the user. When this is the case, the user’s 
intentionality is on the world, while the device subsists in a kind 
of background relationship. This quite unaware background rela-
tionship between the user and the device may however become 
slightly more conscious and perceptible if the user for instance 
happens to sit down while the device is kept in a pocket, or if the 
user while inattentively holding the device needs to use that hand 
for something else. It is possible to formalize this relation as:

Use r

Te chno log y

World

Second, when the user is about to use the device, when some-
thing of potential interest is found in the world—e.g. a dog of 
which the user thinks it might be worth taking a picture—the 
three-way relationship changes slightly. Somewhat similar to the 
awkward feeling of having the camera in one’s pocket as one sits 
down, the device now gradually—dependent on for instance 
how important or time-critical the potential act of taking a pic-
ture of the dog is to the user in the specific situation—transforms 
into having a stronger, more attentive relation to the user. The 
device is now typically taken out from the user’s bag or pocket, 
or if it is already held, it now becomes held in a different way, 
lurking half-way in front of the user, to enable impending active 
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use. However, even though the relation between the user and the 
technology has been strengthened, the strongest intentional re-
lation still remains between the user and the world. This can be 
formalized as:

Use r

Te chno log y

World

Third, if the user finally decides that the dog is indeed interest-
ing enough for a picture, the three-way relation between user, 
technology, and world again seems to shift. From holding the 
device half-way in front of the body, the user now points the de-
vice a bit more purposely in the direction of the object (the dog). 
However, the user now begins to look at the world through the 
digital viewfinder on the device. The user hence moves from ex-
periencing the world directly to experiencing it as it appears on 
the digital viewfinder’s screen, mediated by technology. In this, 
the user moves from experiencing things in the world (a dog) to 
experience them as potential photographs, as latent artifacts (a 
photograph of a dog). The user then typically moves around in 
both the physical world to find the right angle and lighting condi-
tion, as well as in a kind of virtual world, by zooming and chang-
ing the device’s settings, thus changing the appearance of the la-
tent picture.

While this is going on, the user still keeps an eye in the physi-
cal world, keeping track of what the dog is up to as well as what 
happens in both the physical and social vicinity, for instance if 
some other object is likely to obstruct the view; if clouds are 
about to cover the sun; and if the dog’s owner looks happy or 
angry about her dog appearing in some stranger’s photo album. 
Hence, while the device mediates the world to the user, the user 
still keeps a direct relation with the world. In this way, the user 
can go back and forth between experiencing the world directly 
and experiencing it as mediated by technology, hence between 
looking at the dog and the dog as a potential picture. The relative 
strengths of these two different relationships may be at variance 
and the emphasis—or the user’s intentionality—may slide back 
and forth between them. Hence, it is possible to formalize this 
relationship as:
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 U s e r

Te chno log y

World( 

)

Fourth, for the short period of the time—typically a few sec-
onds—just before, during, and after the actual picture is taken, 
the user is essentially only attentive to the way the world appears 
as mediated by the device, where the world now becomes seen as 
a two-dimensional artifact, and the relationship between the user 
and the world draws back into a kind of inattentive background 
relation. This can be formalized as:

Use r

Te chno log y

World(

)

Fifth, the ‹ backgrounding › of the world—in which the percep-
tual as well as social richness of the world tends to be reduced 
into a complete focus on the viewfinder’s mediation of the world 
as a potential photograph—only tends to last for a short period 
of time. When the photograph has been taken, the user regains 
interest in the world, which now typically becomes the strongest 
relation (for instance, saying ‹ thanks! › to the dog’s owner or by 
looking up to find a better spot from where to take another shot) 
while the device is brought back into one of the background rela-
tions (typically the first or second).

Throughout this final analysis, based on the first person descrip-
tions of experiencing technology that set out this chapter, it has 
become clear that the digital camera shows many possible varia-
tions of human–technology–world relations and, importantly, 
that these relations are multistable to their character. This is to 
say that the digital camera, as shown, holds only one relation to 
neither the human user nor to the world. It rather seems to hold 
a whole set of potential relations to these elements which it grad-
ually moves between. Moving between these different relations 
is to a large extent what using mobile information technology is 
about; it is its defining character. The perceived multistability in 
terms human–computer–world interaction is hence treated as 
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a thematic character of mobile information technology in this 
book, and as such is a small step towards an answer to the ques-
tion that this part of the book is especially concerned with—an-
swer to the question what mobile information technology ‹ is ›.
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¶ Not e s  on  d imen s i on s  and  
rhe t o r i c  o f  mob i l i t y

it  was  previously  suggested that an under-
standing of human use of mobile information technology is bet-
ter captured by the term human–computer–world interaction than 
by the traditional notion of human–computer interaction, or hci. It 
was argued that this is because a thematic character of mobile in-
formation technology is to found relationships not only between 
the computer and the user but also between the user, the com-
puter, and the world in which they both roam. In this chapter, it 
will be claimed that an important but often overlooked element 
of this threefold relation is understanding what world implies. It 
will be argued that this concept cannot solely be thought of as a 
set of physical properties, but that world rather implies involve-
ment in a particular setting, which conveys both physical and so-
cial structures of meaning. 

This chapter will thus look further into the issue of mobility, 
whose meaning arguable underlies and precedes many of the 
arguments put forward in this field of research, but which has 
not been scrutinized in much detail either in this work as yet 
nor, with some notable exceptions, within mobile hci in gen-
eral. What does mobility mean in a broader sense? In what ways 
has this concept been conceptualized and put to use in previ-
ous research efforts in human–computer interaction? Further-
more—taking off from the findings of the previous chapters as 
well as from some related work which will be introduced and 
discussed here—it will also provide some preliminary notes to-
wards a more thorough conceptualization and understanding of 
the term human–computer–world interaction than the previous 
chapters offered. Hence, it will be possible to distinguish some 
of the dimensions of designing mobile information technology; 
designing for mobility.

Of particular interest is an examination not only of the concept 
of mobility, but also its rhetoric. This focus is relevant because it is 
believed that a few rhetorical figures are currently highly impor-
tant and influential in the design of mobile information technol-

6



p
a

r
t tw

o
 · s

u
p

p
r

e
s

s
io

n

144

ogy and that as such they come to guide research as well as prac-
tice. As the aim of this second part of the book is to increase our 
understanding of what mobile information technology ‹ is ›, it is 
here argued that in our current understanding, a few rhetorical 
figures seem to take on an important role. Using Merleau-Ponty’s 
dialectical approach is to say that mobile information technology 
becomes both what we find it to be—a path which was followed 
in the previous chapter—as well as what we create it to be—
which is the main object of concern in this chapter. In this pro-
cess, the way mobile information technology is talked about—its 
rhetoric—naturally comes to influence the way in which it is 
perceived; what we believe it to be. In order to find new ways 
of designing mobile information technology, it is necessary to be 
able to go outside of its current rhetoric, for which it is crucial to 
first establish and review what the current rhetoric is.

Intending to explore what the concept of mobility implies by 
drawing on previous research in mobile hci is however an un-
dertaking anything but straightforward. Because it is still imma-
ture as a field of research, and there are as yet comparably few 
canonized works, the question can yield a host of different an-
swers according to which community and in what circumstance 
one chooses to pose it. Within the small but rather diverse re-
search community with an interest in mobile hci, some would 
argue that the concept of mobility above everything else poses 
a host of challenging technical issues. These include the need to 
use different system architectures, lower computational capac-
ity, new standards, more focus on power management, limited 
bandwidth, intermittent connectivity, distributed database ac-
cess, platform independency, matters that have to do with data 
validity, new kinds of security threat, and issues of scalability and 
reliability (e.g. Bhagwat & Tripathi, 1994; Dearle, 1998; Forman 
& Zahorjan, 1994; Hodes & Katz, 1997; Katz, 1994; Kleinrock, 
1995; 1996; La Porta et al, 1996; Nichols & Lekkas, 2002; Pi-
toura & Samaras, 1998; Reinhardt, 1995; Satyanarayanan, 1997; 
Varshney, 1999; Weiser, 1993). Issues of a technological nature, 
such as those attended to by the authors cited above, are natural 
and necessary elements of any design discipline; whether it is to 
do with building motherboards for computers; bridges between 
neighborhoods; or coffee pots for air stewardesses. What efforts 
of research which deal solely with specific technological issues 
typically do not encompass, however, are well-developed under-
standings of underlying issues—such as, in this case, mobility—
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and what the effects are on the individual and the larger society 
of their technological innovations. Because of this, no design dis-
cipline can simply regard issues of technology; it must also deal 
with people—both as designers and as users of artifacts (Ehn, 
1988; Coyne, 1995).

Other researchers related to mobile hci would thus argue that 
prior to the technical issues are the possibilities for new kinds of 
work that the concept of mobility brings into play. In the field of 
Computer Supported Collaborative Work (cscw), this concep-
tualization of the enabling quality of mobility to give rise to new 
ways of working has tended to govern the discussion. Some of 
the important previous efforts within this area are user centered 
studies which have primarily focused on collaborative mobile 
work, of which the most well-known include the work carried 
out by Luff & Heath (1998), Whittaker et al (1994), and Bellotti 
& Bly (1996). In one of the earliest studies in the field as such, 
Whittaker et al studied in detail the work of two mobile profes-
sionals, of whom one was locally mobile within an office environ-
ment while the other was also mobile in the local metropolitan 
area. The importance of local mobility, i.e. the ability to walk be-
tween different rooms or buildings at a local site, in supporting 
communication and awareness has also been examined in Bellotti 
& Bly’s ethnographic study of a distributed design team. Luff & 
Heath’s studies of staff and management at the London Under-
ground also emphasize issues of awareness and communication 
in relation to mobility, highlighting not only the importance of 
human mobility, but also the mobility of artifacts. There is also 
a relatively small, but growing, interest in focusing on issues of 
mobile interaction and mobile user interfaces—for instance the 
matter of displaying and visualizing information on small dis-
plays, text input, speech input, ergonomics of use, and new kinds 
of interaction modalities (see e.g. Harrison et al, 1998; Pascoe et 
al, 2000; Rekimoto, 1996). 

¶ notions  of  mobil ity

While the research community of mobile hci—the supposed 
experts in mobility—seems fairly indistinct as to its object of 
study, this can be partly explained by noting that although its 
members seem to be concerned with the same issue, mobility, 
they are primarily pursuing its influence on differing areas of in-
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terest. While the influence of mobility has been the focus so far, 
an equal interest in a systematic unveiling of the notion of mobil-
ity has yet to be found. While not often the focus, the notion of 
mobility—i.e. what one thinks mobility ‹ is ›—nevertheless has 
influence on the ways system architectures and software applica-
tions need to be designed; on the way work can be carried out 
and supported; and on the ways in which users interact with their 
computers. But in this focus on what mobility causes, the interest 
in and understanding of what mobility ‹ is › seems to have been at 
best taken for granted—and at worst forsaken.

The view that the concept of mobility itself has not received 
proper attention and that most mobile hci research efforts in-
stead have taken on the character of putting out the fires started 
by mobility, metaphorically speaking, is however not entirely 
new. Kakihara & Sørensen (2002); Harrison & Dourish (1996); 
and Perry et al (2001) make similar observations. In discussing 
the perceived importance of the concept of mobility in our con-
temporary world—visible in for instance the pervasiveness of 
modern transportation technologies—and how it has reshaped 
the ways in which people live and work, some have stated that: 

[In] spite of the upsurge of concern with mobility in our so-
cial lives, current research perspectives define the notion of 
mobility quite narrowly, exclusively in terms of humans’ in-
dependency from geographical constraints (Kakihara & Sø-
rensen, 2002, unpaginated) 

The current understanding of the concept of mobility thus pre-
assumes that mobility is solely about freeing people from geo-
graphical constraints: « Their argument of the significance of 
mobility, or nomadicity, is clearly confined to the corporeal char-
acteristic of humans freed from geographical constraints thanks 
to mobile computing technologies and services such as mobile 
phones and personal digital assistants » (Kakihara & Sørensen, 
2002, unpaginated). To come to terms with this current limita-
tion, some authors suggest the concept of mobility would be en-
riched if it would also include the contextual interactions people 
establish and the social character of that kind of interaction (Har-
rison & Dourish, 1996; Kakihara & Sørensen, 2002). According 
to this idea, some seek to reframe mobility in terms of three di-
mensions: spatial mobility, temporal mobility, and contextual mobility 
(Kakihara & Sørensen, 2002).
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¶ spatial  and temporal mobil ity

Spatial mobility, the most common way of conceptualizing mo-
bility, mainly denotes corporeal geographical freedom. This ex-
perienced freedom has led people to propose that modern, ur-
ban life and work holds a high degree of ‹ nomadicity › (Dix et al, 
2000; Kleinrock, 1995; 1996; Urry, 2000; Wiberg & Ljungberg, 
2001). Nomadicity is however as much a result of the pervasive-
ness of modern transportation technology—enabling people to 
commute and travel—as it is something which owes to particu-
lar advances in information technologies. Rather, traditional in-
formation technologies have been found to quite poorly support 
this new way of living and working, which in turn has provided 
incentives to invent and design new kinds of mobile information 
technology; opening up a whole field of research and design.

If spatial mobility mainly concerns questions of ‹ where ›, tem-
poral mobility answers to questions of ‹ when ›. It seems that the 
shift in society to an increased level of mobility—of both people 
and information—makes it both troublesome as well as less cru-
cial to arrange one’s work or life in a linear temporal dimension 
(Kakihara & Sørensen, 2002). Their arguments are similar to 
those of Perry et al (2001):

As with notions of space assumed in the rhetoric of ‹ any-
where ›, the notion of ‹ anytime › often assumes a linear notion 
of time, as opposed to the ‹ anytime › characterized by the so-
cial norms and properties of time that affect information ac-
cess and communication behavior. For example, many people 
might consider it inappropriate to make a phone call about 
work-related issues outside a mutually agreed understanding 
of ‹ work time › (p. 326)

Several of these temporal issues have been previously raised and 
discussed within hci (Dix, 1987; Dix et al, 1998; Johnson & 
Dunlop, 1998; Johnson, 1998), and specifically so in the area of 
mobile interactive systems design (Johnson, 1997a; Perry et al, 
2001). But in comparison with other dimensions, such as spati-
ality, the temporal dimension of interactive systems has however 
been largely ignored, as Johnson & Gray (1996) note: « Temporal 
properties of interaction were largely neglected in the first gen-
eration of interface design notations. Goms, takd, and produc-
tion rules were all developed to identify operator tasks and anal-
yse traces of interaction. These approaches, typically, abstracted 
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away from temporal issues. This reflected the contemporary 
focus upon interaction with stand-alone office systems, such as 
word-processors and spread-sheets » (p. 32). Nevertheless, one 
immediate concern of temporality that has been found to have an 
impact on interaction and interface issues arises from the nature 
of wireless communications; network delays and outages lead to 
unpredictable and unreliable temporal characteristics at the user 
interface (Dix 1992; 1995; Dix et al, 2000; Davies et al, 1994). 
The alleged importance of spatiality and temporality in an under-
standing of mobility may be further approached and justified by 
examining the most influential and guiding rhetorical figures that 
surround the design and conceptualization of mobile informa-
tion technology. In the next section, one of these figures will be 
introduced and analyzed, as it seems to provide particular insight 
into some important aspects of the spatial and temporal qualities 
of mobility.

Rhetoric of ‹ Anytime, Anywhere ›

Arguable, one of the most widespread rhetorical figures that per-
sist in the conceptualization of mobility, in research as well as in 
more practice-oriented literature, is that of ‹ anytime, anywhere ›. 
This seems to capture the spatial and temporal dimension of mo-
bility. One of its chief proponents, Kleinrock (1996), has argued 
that: 

The combination of portable computing with portable com-
munications is changing the way we think about information 
processing … We now recognize that access to computing 
and communications is necessary not only from one’s ‹ home 
base ›, but also while one is in transit and/or when one reach-
es one’s destination. Indeed, anytime, anywhere access (Klein-
rock, 1996, p. 351, emphasis added)

His claim is that advances in technology—primarily the amal-
gamation of information and communication technologies, min-
iaturization and steady improvements in processing power, the 
growth of the Internet, distributed computing, global position-
ing systems, and so on—will help realize the vision of access to 
information and services ‹ anytime › and ‹ anywhere ›. At the heart 
of this rhetorical figure is the vision that people should be able 
to carry out their computational or communicatory activities in-
dependently of the hour of the day—i.e. anytime—while also 
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not being confined to a specific spatial location—i.e. anywhere. 
Hence, the goal of mobile hci, according to this vision, seems 
primarily to be one of technological mediation. Mobile informa-
tion technology should strive to allow the user to be connected 
to one or many networks at all times, to be ready at all times to 
provide the user with appropriate information and services.

The appropriateness of ‹ anytime, anywhere › to guide research 
and development in mobile hci has however not remained un-
questioned. Wiberg & Ljungberg (2001) note the similarity be-
tween the vision of ‹ anytime, anywhere › and a basic model fre-
quently applied in the field of Computer Supported Cooperative 
Work (cscw) to denote different kinds of computer supported 
collaboration applications and their spatial and temporal aspects 
(Baecker et al, 1993; Baecker et al, 1995; Ellis et al, 1991; Gru-
din, 1991; Johansen, 1988). This four-field model suggests that 
collaboration supported by computers may take place depend-
ently or independently of time as well as dependently or inde-
pendently of location. Two persons sessioning in front of a single 
computer jointly composing a paper is dependent on both space 
and time, according to this model. Second, if the two were tak-
ing split shifts, sitting in for each other in writing the paper, they 
could be said to still be dependent on space but independent of 
time. Third, if they each from a specific location were simultane-
ously writing on the same paper using a collaborative computer 
support tool, they would be dependent on time while indepen-
dent of location. Finally, if they were writing different parts of 
the paper at any given location, while every now and then send-
ing bits and pieces of it to one another by for instance e-mail, 
they could be said to cooperate independently of both time and 
place. 

The last of these examples, where the two users are indepen-
dent of time as well as place, is clearly most similar to what is 
argued in the vision of ‹ anytime, anywhere ›. Nevertheless, as 
with applications of cscw, this is by no means the only way of in 
which the phenomenon of mobility can be understood. Wiberg 
& Ljungberg’s (2001) study of mobile telecommunication engi-
neers shows that the mobile service workers they studied were 
actually often dependent on both time and location to be able to 
carry out their work, and some practical limitations of having 
‹ anytime, anywhere › as a guiding vision for the design of mobile 
information technology thus come into view. Travel could not al-
ways be avoided, since workers have to be physically present at 
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certain locations for some tasks—for instance attending to tele-
phone poles, customer buildings, network routers, and locations 
where new cables need to be drawn. Neither were the workers 
independent of time, as certain tasks are tied to specific time 
frames—rebooting the telephone network had to be done dur-
ing night time and customer service had to be provided within 24 
hours of reporting (Wiberg & Ljungberg, 2001). In other words, 
some practical limitations of the nature of their work make it im-
possible for the mobile telecommunication engineers to conduct 
work ‹ anytime, anywhere ›. 

In a similar fashion, Perry et al (2001) argue that the notion 
of ‹ anytime, anywhere › seems to be one of the major premises 
of mobile technology, in that it promises to remove the bonds 
between a person’s location in space and that person’s informa-
tion and communication resources. However, they see the notion 
primarily as a rhetorical device which contributes—and in some 
ways even founds—a common discourse within the mobile tech-
nology industry from which narratives of mobility are produced 
(Perry et al, 2001; Churchill & Wakeford, 2001): 

These narratives embody a set of simplistic assumptions about 
the nature of mobile work. In the absence of a real under-
standing of what constitutes mobile work, these narratives 
are the only fallback in justifying and shaping design (Perry 
et al, 2001, p. 325)

As primarily a rhetorical figure for promoting and selling mobile 
technology, the ‹ anytime, anywhere › construct seems to serve an 
important function, while « in terms of understanding technol-
ogy use in mobile work and informing design through this un-
derstanding, such a construct may not be quite so useful, since it 
misrepresents the reality of the difficulties faced by mobile work-
ers » (Perry et al, 2001, p. 324–325). 

From the studies of Wiberg & Ljungberg (2001) and Perry et al 
(2001), it becomes clear that a conceptualization only concerned 
with mobility as geographical independence may completely ne-
glect or overlook its temporal dimension. Reviewing the notion 
of ‹ anytime, anywhere › has shown that one must be careful not to 
consider the dimensions of spatial and temporal mobility as sepa-
rate, since they are most often highly related and influence each 
other in intricate ways. 
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¶ contextual and social  mobil ity

Despite the alleged importance of situated action and the social 
context of use promoted by the cscw community, one of quite 
few attempts at providing a framework for thinking about mobile 
use of information technology based on context rather than on 
detached notions of time and space is the model of the different 
types of mobility discussed by Kristoffersen & Ljungberg (1999). 
Interested primarily in issues of neither the exact location of the 
user nor the time of the day, their framework rather focuses on 
properties of the place in which mobile users, because of their 
corporeal mobility, find themselves situated—as well as the 
different requirements different kinds of mobility have on mo-
bile information technology. They suggest that we acknowledge 
at least three kinds of modalities of mobility—traveling, visiting, 
and wandering—each with its own impacts and requirements for 
both users, technologies, and environments.

Approaching context from a somewhat different perspective, 
Harrison & Dourish (1996; Dourish, 1999; 2001), among a few 
others, have argued that the notion of space brought to day by 
considering the dimensions of spatiality and temporality typical-
ly constitutes a fundamental aspect of how we design and think 
about modern technologies. Not only in terms of mobile infor-
mation technology but in effect for all sorts of interactive sys-
tems: 

Systems designers create spaces of all sorts; virtual ones such 
as ‹ name spaces ›, and real ones such as the two-dimensional 
computer ‹ desktop › on which files and icons are arrayed. 
Across these different sorts of spaces, there are certain com-
mon elements. For instance, things generally appear within 
the space. There can generally be only one object at any given 
point in space. Things tend to stay where they’ve been put. 
Spaces define distances; things can be nearby or far apart once 
they’re in the space (Dourish, 2001, p. 88)

The use of space as an organizing principle in interactive systems 
design is not a random pick. Drawing on the work on metaphors 
carried out by Lakoff & Johnson (1980) is to suggest that spatial 
notions of distance and direction are basic and important aspects 
of human cognition, and as such a potentially useful resource for 
interactive systems design. In cscw, the notion of space as an 
organizing principle has been particularly influential (Dourish, 
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2001). For instance, a ‹ shared workspace › has become a com-
mon and expected feature of many collaboration tools, which 
use « space as a way for people to manage their accessibility, ori-
ent toward shared artifacts, and provide a ‹ setting › for particular 
forms of interaction » (Dourish, 2001, p. 88). In addition, it is 
well established that Virtual Reality and some Internet technolo-
gies, including online communities, the World Wide Web, and 
online multiplayer computer games, create virtual spaces for 
their users. In some of these online communities, spatial notions 
are used to steer and guide interaction, for instance by requiring 
two users who want to interact with each other to move their 
avatars in the virtual space so that they stand close to and face 
each other (Anders, 1999; Benedikt, 1991; Coyne, 1999; Damer, 
1998; Mitchell, 1995; Schroeder, 1996; Turkle, 1995). 

Rhetoric of ‹ Spaces and Places ›

In spite of the pervasive use of different kinds of spaces in interac-
tive systems design, Harrison & Dourish (1996; Dourish, 1999; 
2001) argue that while the notion of space is still important it is 
typically not the most important organizing factor when it comes 
to interaction. Partly based on the work of sociologists Goffman 
(1959) and Giddens (1984), they propose making a distinction 
between those interactive phenomena which are consequent on 
the nature of the space in which they occur and those that stem 
from the inhabiting of a certain place. Space, in Harrison & Dour-
ish’s sense, seems for the most part be concerned with the physi-
cal—including metaphorically physical—properties of a given 
location, an understanding of the physical configuration of people 
and artifacts in this particular setting. As they argue:

Spaces provide physical constraints and affordances, based 
on things like the fact that it is easier to go downhill than up, 
that people cannot walk through walls, and that light passes 
through glass  (Harrison & Dourish, 1996, p. 26) 

If spaces are configured in different ways, different kinds of be-
haviors can be supported as well as expected. A small meeting 
room with comfortable chairs and a round table may support a 
particular kind of conversation which can be expected to be very 
different from the kind of activity supported by a large audito-
rium.
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But the concept of space alone—focusing on physical proper-
ties—is not enough to grasp the different kinds of behavior that 
appear in different contexts, according to Dourish (2001): 

Two settings with the same physical configurations and ar-
rangements of artifacts may engender quite different sorts 
of interactions due to the social meaning with which they 
are invested. For example, although the stage of an academic 
conference is physically configured in ways very similar to a 
concert hall, it is generally not appropriate to get up and sing 
there (p. 89)

Rather than being guided only by the physical properties of the 
settings in which we are, our behavior is as much guided by so-
cial norms and agreements. While ‹ space › refers to the context’s 
physical organization and characteristics, ‹ place ›—according to 
Harrison & Dourish—rather refers to the way in which we are 
framed by social conventions to behave accordingly. Hence plac-
es, contrary to spaces, provide an « appropriate behavioural fram-
ing; […] engender a set of patterned social responses » (Dourish, 
1999, p. 25–26). 

¶ from space  to place  
(and back)

But is space then different from place? Waterworth (1999) agrees 
with Harrison & Dourish in that, first, socializing in places entan-
gles the individual in conventions of what is socially acceptable 
and thus appropriate behavior, and second, that all social places 
do not need to be spatial. But contrary to them, Waterworth ar-
gues that: 

[A] ‹ place › in normal usage does not of itself imply what 
they mean by ‹ placeness. › A place can simply be a location. 
To avoid this confusion, we need to be explicit about whether 
we mean by ‹ place › a particular location, or a social occasion 
to which a set of conventions applies. […] To use the term 
‹ place › to mean the latter seems to me confusing, since we 
are really talking about appropriate behaviour for a social oc-
casion, wherever it takes place. The expression ‹ behaving out 
of place › refers metaphorically to a time when different social 
occasions took place in different places (in the sense of loca-
tion in space)  (Waterworth, 1999, p. 135)
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With this, it is suggested that two similarly configured spaces, 
such as Dourish’s (2001) concert hall mentioned in a previous 
passing, do not result in different behaviors because of place but 
rather because they are simply different kinds of social occasions. 
Thus, according to Waterworth (1999), a concert hall as a place 
facilitates singing as well as conferences, they occur in the same 
place as well as in the same space, but it is the social occasion that 
determines what the appropriate behavior is. In this way, it seems 
that the metaphorical use of place that Harrison & Dourish ad-
vocate—in expressions such as ‹ behaving out of place ›—may easily 
be confused with its literal meaning—i.e. ‹ your place or mine? › 

The issue of how social conventions govern our behavior and 
the change new kinds of media and information technologies 
have brought to this is explicitly and thoroughly tackled by Mey-
rowitz’s ostensibly ignored No Sense of Place (1985). In this work, 
Meyrowitz discusses electronic media in relation to spaces and 
places: 

Before electronic media, there was ample reason to overlook 
the difference between physical places and social situations. 
[…] A given place-situation was spatially and temporally 
removed from other place-situations. It took time to travel 
from situation to situation, and disturbance was a measure of 
social insulation and isolation. Since rooms and buildings can 
be entered only though set doorways, people once could be 
included in and excluded from situations in clearly observ-
able and predictable ways. Electronic media, however, make 
significant inroads into the situations once defined by physical 
location (p. 116)

‹ Modern technologies ›—inclusive of information technol-
ogy—seem in this way to influence the way in which people 
can change their involvements in different contexts in at least 
two ways (Urry, 2000). First, change in involvement can take 
place because of corporeal mobility of people. This suggests that 
the mobile human being—by virtue of some level of freedom 
in terms of spatial and temporal location, typically amplified by 
modern transportation technologies—can physically appear in 
very different contexts, even on the same day. In previous soci-
eties with less well-developed transportation technologies, the 
possibilities of rapidly changing contexts were considerably more 
limited than in today’s world. It is however obvious that social 
boundaries between people of different social classes, ethnical or 
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cultural backgrounds, or which simply have different educations 
or interests, still exist and still greatly impede people’s possibili-
ties of being mobile. Today, with the ease of transportation and 
communication, it might even be that social and cultural issues of 
mobility are the most difficult issues to overcome. Second, cur-
rent technologies such as modern transportation systems and not 
least various kinds of information technologies also provide the 
means for humans to be able to appear in a multitude of social 
context, sometimes simultaneously, without needing to appear 
there physically. Meyrowitz suggests that: 

 Communication and travel were once synonymous. Our 
country’s communication channels were once roads, wa-
terways, and railroads. Communication speed was limited 
to the speed of human travel. […] With the invention and 
use of the telegraph, the informational differences between 
different places began to erode. […] Physical distance as a 
social barrier began to be bypassed through the shortening of 
communication ‹ distance. › […] Movement from situation to 
situation and from social status to social status once involved 
movement from place to place. A place defined a distinct situ-
ation because its boundaries limited perception and interac-
tion. Like all electronic media, the telegraph not only defies 
limits formerly set by distance, but also bypasses the social 
rite of ‹ passage ›, that is, the act of moving both physically and 
socially from one ‹ position › to another (Meyrowitz, 1985, p. 
116)

Hence, numerous recent technological advances in what is some-
times referred to as Computer-mediated Communication (cmc), 
such as the previously mentioned Internet technologies—e.g. 
e-mailing, instant messaging, discussion boards, mailing lists, 
multi-user dungeons (muds)—as well as technologies such as 
cellular phones and video-conferencing, help people communi-
cate despite being physically dispersed and they may accordingly 
never meet physically (Turkle, 1995). 

Similar to the issue of spatiality and temporality, the impor-
tance of context to interactive systems is not unique to mobile 
devices. It has already been reflected in various ways in interac-
tive systems research related to hci. Some of the fields which 
have been especially concerned with contextuality are ubiqui-
tous and pervasive computing (Want et al, 1995; Elrod et al, 
1992; Weiser, 1991; 1993), tangible computing (Dourish, 2001; 
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Ishii & Ullmer, 1997), social computing (Dourish, 2001; Dryer 
et al, 1999; Fitzpatrick, 1996; Svensson et al, 2001), wearable 
computing (Abowd et al, 1997; Kortuem et al, 1998; Pascoe, 
1998), augmented reality (Aliaga 1997; Feiner et al, 1997), and 
obviously the previous efforts in Artificial Intelligence (Dreyfus, 
1972; 1992), efforts which however seem to be often neglected 
in these fields. Several attempts have been made to prototype 
context-sensitive devices which hold some kind of awareness of 
their location, their physical context, other devices in the spatial 
and temporal vicinity, and who their user is (Davies et al, 1994; 
Davies et al, 1998; Long et al, 1996; Want et al, 1995), e.g. the 
Xerox parctab (Want et al, 1995), a system aware of its location 
from which some simple but allegedly valuable services are pro-
vided. While the focus of these efforts so far has been that of de-
signing specific devices and applications, a more theoretical un-
derstanding of the role of context—and thus involvement—in 
mobility has however not been presented (Dix et al, 2000). 

Mobility is Being-in-the-World

From the proposed distinction between spaces and places, one 
is easily led to believe that there is a disparity—hence a kind 
of parallel co-existence—between the two constructs, between 
two different ‹ worlds ›. In one of these worlds, only ‹ physical › 
things seem to count; things have locations in time and space, 
weight, and shape, but nothing more. In the other world, seen as 
the social or ‹ subjective › world, human volitions are supposed to 
roam. But in light of the phenomenological attitude, it becomes 
both possible and necessary to question this view, which sees the 
world as largely twofold. Hence, to unveil any dimensions of 
mobility, the relationship between these two proposed ‹ worlds › 
must be further analyzed. 

To begin this examination, and instantaneously relate it to some 
previous findings in hci, it is obvious that on a basic level Har-
rison & Dourish’s (1996; Dourish, 1999; 2001) argument has 
some relation to Suchman’s (1987) finding that human action is 
a largely situated activity—that the specific context or circum-
stance in which humans are situated are of the highest impor-
tance for understanding human action. For our purposes, this 
may be translated into a suggestion that human beings are not 
only mobile in spatial and temporal terms, but that they are also 
so in terms of their involvement in contexts. 
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One of Heidegger’s most valuable claims, and one to which 
this work returns many times, was his assertion that one must 
not understand a human being’s (Dasein’s) existence (being-in-
the-world) as simply a matter of spatial and temporal location 
with respect to other objects. Rather, in chapter three it was ar-
gued that Dasein’s being-in-the-world is fundamentally different 
from the being in the world of objects such as trees, stones, and 
bridges. In other words, human mobility must be thought of as 
different by nature from the mobility of a car. But in what way is 
it different? While the car could also be said to be mobile in terms 
of the spatial and temporal dimensions—one travels with the car 
from home to work, leaves it in a parking lot throughout the day, 
and then takes it back at night—its mobility is different from the 
mobility of a human being in that the car is not involved in the 
world in the same way as is a human being. In some sense, this 
difference seems to be precisely what Harrison & Dourish are ar-
guing with their proposed distinction between spaces and places. 
Different contexts involve different sets of people and circum-
stances; different ways of doing and thinking; different cultures, 
codes, and moods; different use of language and degree of mutual 
recognition, and so on, in which and with which the human be-
ing—contrary to the car—gets involved. Thus, mobility for a hu-
man being is not only a matter of spatiality and temporality—but 
even more importantly mobility is a matter of shifting contexts; 
of changing involvements. The suggested importance of mobil-
ity as involvement is further supported by and in line with some 
previous research carried out into issues of mobility and collabo-
ration, where it has been established that one of the main reasons 
for people to want to be mobile is to have face-to-face meetings 
with others (Bellotti & Bly, 1996; Lamming et al, 2000; Perry et 
al, 2001). Thus, rather than striving to be independent of time 
and location, people on the contrary become mobile in different 
ways—not only corporeal—to be able to get involved in different 
physical and social contexts. 
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¶ involvement

Some further implications from perceiving the world as a simul-
taneously spatial, temporal, and social setting for human action 
have been provided by the examination in chapter three of Mer-
leau-Ponty’s phenomenology, and specifically from recalling his 
notion of the human being as a body-subject. As noted, the view 
of space as different from place promotes a view of the world 
where one sees the human as concurrently being part of two 
quite different worlds; first, a physical world—an ‹ objective › 
world, in which humans are seen as any other object—and sec-
ond, a social world—a ‹ subjective › world, created by each and 
every individual. It is here worth returning to the discussion in 
chapter three, to compare this argument with those of Heidegger 
and Merleau-Ponty. We saw that Merleau-Ponty took off from 
Heidegger’s argument that human being-in-the-world must be-
cause of Dasein’s inhabiting character be understood as a ques-
tion of involvement over inclusion, and that Dasein’s being-in must 
accordingly be distinguished from an object’s being in as the first 
by way of being is involved with things while the latter’s being is 
indifferently ‹ occurent ›. But, which is Heidegger’s point, there is 
a human tendency to interpret ourselves in terms of the objects 
with which we deal, and in this conceal our active involvement 
with our world. If we inhabit the world in the way suggested by 
Heidegger and Merleau-Ponty, it cannot easily be seen as distinct 
from us as perceivers, and likewise we as perceivers cannot see 
ourselves as distinct from the world. This character of involve-
ment in the world made Merleau-Ponty conclude that body-sub-
jects neither solely impose meanings on the world, nor do they 
simply find suitable structures of meaning in the world. Hence, 
according to Merleau-Ponty, to inhabit is to create meaning and 
structure as a result of a dialectical relationship in which the hu-
man subject and the world are fundamentally intertwined and 
come to structure each other. In Dourish’s (2001) example of the 
concert hall that is being used for both purposes of singing and 
conferencing, this would be to say that whether or not a specific 
event is a concert or a conference is neither something one sim-
ply finds in the world (i.e. that it is not simply a quality of that 
place in itself); nor is it something solely created in the minds of 
those involved (i.e. without physical and structural elements). It 
is rather the interplay between a shared mindset of people and an 
appropriate setting which allows the mindset to come about and 
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nurtures it along the way. The event of either a concert or a con-
ference is thus necessarily based in both physical and social ele-
ments, simultaneously and inseparably.

Hence, social occasions, such as conferences or concerts which 
call for appropriate behavior according to cultural conventions, 
cannot be seen as detached from either what Harrison & Dourish 
(1996) call space or place. The problem with the argument of a 
conference or a concert as simply a social occasion, drawing on 
Merleau-Ponty, is that the world is then thought of as external 
to the minds of the conference attendees holding the idea of the 
conference event, something which as previously argued brings 
back Cartesianism in terms of the human subject—the thinking 
subject—as detached from the world—the body. The conference 
is not purely a subjective phenomenon; its taking place also nec-
essarily needs to be founded in features, some of which are physi-
cal or structural, of the occasion itself which allow it to be expe-
rienced as a conference by human subjects. A conference cannot 
generally take place in certain physical settings, e.g. a duck pond 
or at the local fishmonger’s—even if the attendees try to per-
suade themselves and act as if it could. This is simply because a 
conference is a conference both because one sees and thinks of 
it as a conference as well as the event itself through embodying 
certain physical and social properties allows itself to be seen as a 
conference. Thus, conferencing in the duck pond will be carried 
out by those involved as a conference-in-a-duck-pond—unlike a 
conference carried out in a setting which allows itself to be seen 
as a place for conferencing. Some of these latter properties in-
clude social elements, such as people acting and behaving in cer-
tain ways, as well as necessary physical elements, people sitting in 
certain ways, chairs and tables organized accordingly, and appro-
priate rooms and buildings. In this way, the body-subject and the 
world—of which the latter must be understood as both physical 
and social—are highly intertwined, and it becomes even more 
clear why one cannot be understood without the other. 

Mobile Human–Computer Interaction as Designing for Involvement

In this chapter, it has been suggested that the context in which 
human users of interactive systems are situated plays as impor-
tant a role for the concept of mobility as do the dimensions of 
spatiality and temporality, which are comparably well-docu-
mented within mobile hci. The spatial and temporal dimensions 
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are two dimensions of mobility that are useful for understanding 
some aspects of corporeal mobility of human beings and of arti-
facts. But mobility cannot and should not only be understood as a 
matter of location in time and space—and if it is so, it is misun-
derstood. Mobility must also be understood as the altering of the 
user’s setting; allowing involvement in different contexts. As the 
latter parts of this chapter have shown, context is by definition 
a phenomenon that is both physical and social, and that what we 
think are physical aspects of our context have social dimensions, 
where what we think are purely social phenomena are embodied 
physically in the environment. Because of this ‹ physio-social › na-
ture of context, one’s notion of mobility must not simply adopt 
the naïve, Cartesian model where the world is thought of in tem-
poral and spatial terms exclusively. While these are the dimen-
sions of mobility that become highlighted by pervasive rhetorical 
figures such as the ‹ anytime, anywhere › slogan, it is important 
that we do not conceal the situatedness and involvement of hu-
man action, in which the physical and social setting—the con-
text—comes to afford, structure, guide, and limit our behavior. 

A small example may illustrate this need more clearly in rela-
tion to mobile hci. Tracking of users’ positions is often regarded 
as one of the most promising and rewarding application areas for 
mobile information technology. Often, these tracking systems 
operate by triangulating the signal strength from a sensor car-
ried by a user to a number of measuring devices located in the 
physical environment. From the signal strength recorded at each 
of the measuring spots, and given their known positions, it be-
comes possible to mathematically determine the position of the 
user through a software system. 

In light of what has been discussed so far in this chapter, we 
should note that it is the spatial and temporal position that be-
comes recorded in the process. It has been argued that knowing 
these dimensions is not enough for understanding mobility, but 
why is it not enough? In short, it is not enough because knowing 
a user’s position does not imply knowing the user’s involvement. 
In a way similar to Shannon & Weaver’s model of communica-
tion, which was shown in chapter two to provide an insufficient 
account of the whole story of communication, measuring the 
position of the user spatially and temporally does not provide a 
complete story of mobility. 

Imagine that three users are being tracked by such a positioning 
system. One of them, user a, is busy giving a speech in a con-
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ference room, standing on a podium facing the audience. User 
b, in the back of the conference room, suddenly stands up and 
asks user a a question. User c on the other hand, who found 
the speech outstandingly boring, sneaked out of the conference 
room a few minutes ago, and is now having a quick snack in the 
cafeteria—in fact leaning back on the very same wall that user 
a is using for showing her PowerPoint presentation, albeit on its 
opposite side.

From this setup, a computational system that is able to calculate 
the temporal and spatial position of these users and thus also the 
spatial proximity between them, seems to embody some inher-
ent limitations. In fact, from this scenario, it seems that spatial 
and temporal proximity provide a computational system with knowledge 
about neither the physical nor social proximity between these users. This 
argument is difficult to accept at first. While one is inclined to ac-
cept that such a system might not understand their social prox-
imity, why is it that knowing spatial proximity would not at least 
explain physical proximity?

Obviously, whether it does or not is also depending on our 
definition of physical proximity. If we by ‹ physical › imply the 
abstract Cartesian distance between three disembodied entities 
floating around in vacuum space, knowing spatial and temporal 
proximity also caters for knowing physical proximity. But if we 
as argued throughout this chapter on the contrary hold that the 
distance in the life-world is the distance that bears meaning for the 
users, then we may understand why spatial and physical prox-
imity differ. The three users in the example above are not going 
about their activities in an abstract, Cartesian space, only subject 
to influence from some basic laws of physics. Rather, they—as 
everyone else—must constantly deal with the life-world and its 
various kinds of physical and social affordances and obstacles.

The wall, for instance, physically separates user a from user 
c. Hence, it is an obstacle in the design of the conference building 
which makes user a physically closer to user b than to user 
c (while having a smaller spatial distance)—if we include in the 
concept of physical not just the spatial distance but the life-world 
effort that needs to be invested for user c to get to user a.

Even if there were no physical wall between the three users, 
user a and user b would however still be closer to each other 
than user c would be to either of them, regardless of spatial 
and physical distance. This is because of the social activity in which 
user a and user b are involved; talking to each other. Even if 
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user c were having his snack in a seat next to user b, who 
is putting the question to user a, the two latter would still be 
much closer to each other than to the former, since they share an 
involvement that user c does not.

While this example could be further drawn out to point to a 
number of other interesting aspects of thinking about context as 
physio-social and mobility as a matter of changing involvements, 
it has already exemplified the stance taken in this chapter. Think-
ing about mobility as simply a matter of spatial and temporal 
dimension is problematic for several reasons, since such an ap-
proach is forgetful about the physio-social character of context 
and the various kinds of involvements that have meaning for the 
users.

Unfortunately for designers, capturing one’s physio-social con-
text computationally for providing input into interactive systems 
is a challenging undertaking, and a full characterization in a form 
which resembles human understanding of a situation appears im-
possible and to this date remains with authors of science fiction. 
As the Cartesian way of understanding space is much easier to 
represent and deal with in a computer application, the shift to a 
focus on the physio-social context in which a human being is situ-
ated and involved rather directs attention to questions of mean-
ing, where computational systems are notoriously limited. Thus, 
since the life-world is made up of complex systems of meaning 
patterns and relations, most of which transcend individuals to 
form group, organizational, societal, cultural, even universal 
structures, context is intrinsically difficult to grasp for any com-
putational system (Dreyfus, 1972; 1992). But simply the fact that 
it might be difficult should imply neither that it is impossible, nor 
that it can be disregarded from entirely.

A conclusion of this chapter must thus be that, first, the three 
elements of the proposed human–computer–world interaction 
form a number of relations which—as was shown in the previ-
ous chapter and further explored in this—all are of interest for 
understanding mobile interaction. Second, however, this chap-
ter has also shown that the relationship between human, computer, 
and world must be conceptualized and treated as non-neutral because 
of the computational difficulties involved in capturing context; 
i.e. forming any kind of computational understanding of the life-
world. In this non-neutral threefold, we thus cannot count on the 
computer to have a similar kind of relation to us as users and to 
the world as we as human users have to it and to the world.
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While it has been noted that designing interactive systems for 
physio-social contexts and human involvement is a highly chal-
lenging and difficult route to follow, there is of course also the 
possibility of designing-for in a slightly different sense; i.e. de-
signing not primarily for a computational system to be able to 
interpret its user’s context, but rather designing the system in 
such a way that it does not interfere with its user’s involvements. 
This is to argue for systems which do not try to grasp human in-
volvements, but which have been designed according to a basic 
philosophy in which devices are aware of the fact that their users 
have physical and social involvements, rather than necessarily be-
ing aware of what they are about, where certain behavior of the 
system could be rendered inappropriate and unwanted at certain 
times. 

The most obvious example of this, of course, is the mobile 
phone. While the mobile phone’s buzzing interacts with its user 
as a notification, the sound is at the same time also likely to dis-
turb and distract other people around. At times, the buzzing of 
a mobile phone is a useful and direct way of notifying its user, 
but in certain situations it seems like just the wrong thing to do. 
For instance, when wandering off into the Black Forest to collect 
one’s thoughts; when listening to a live musical concert; when 
giving a keynote at a conference; when gazing in awe at Michel-
angelo’s Pietà; or when just trying to get some sleep. These are 
all examples of when a loud buzz might not be the right way of 
notifying the user. 

But the mobile phone does not know whether it is indoors or 
outdoors, at a conference, in Basilica di San Pietro, or at the local 
fishmonger’s. Even if the mobile phone knew this, it would still 
not know whether the specific situation—the human involve-
ment—would allow it to bleat out ‹ Here Comes the Sun ›; i.e. 
whether its user is waiting for the phone to ring; sleeping; taking 
a guided tour; or in a sensitive argument with his fiancée, and so 
on. Similarly, it does not know whether or not its user is listen-
ing to the keynote, giving the keynote, or cleaning up the place 
afterwards. And if it knew that its user is at the fishmonger’s, it 
cannot know what the user is doing there, or even if the user is 
the fishmonger. While these are all things that the mobile phone 
does not know, even though they would all be potentially useful 
not least for notification design, the solution is not as simple as 
just telling our mobile information technology devices to start 
to notice and pay attention to their contexts and their users’ in-
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volvements. As has been noted, catching the physio-social con-
text is computationally difficult—while understanding context 
in terms of human involvements seems computationally impos-
sible. But this does not imply that we, as Heidegger fears, must 
resort to understand ourselves in light of the objects with which 
we deal. 

In this chapter, the concept of involvement has been proposed as 
highly significant for understanding mobility as well as for under-
standing human–computer–world interaction. While doing so, it 
has also acknowledged the inherent difficulties in catching and in-
terpreting context computationally, which has led us to propose 
and promote a design philosophy which seeks to recognize its 
importance but does not necessarily attempt to develop ways of 
understanding it fully. Such a design philosophy would promote 
designs that seek to enhance—or at least which do not interfere 
with or literally get in the way of—any possible human interac-
tions that may arise because of involvement in the physio-social 
context.
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¶ De sk t op  c omput ing
a s  pa rad igm

what we think of  as mobile information 
technology is related to and draws on traditional ideas of desktop 
computing in a multitude of ways. These dependencies are not 
only beneficial and desirable but also carry with them restrictions 
and hidden assumptions that suppress mobility in different ways. 
The well-known desktop metaphor is not only a metaphor—a 
desktop, a number of icons, a few common applications—but is 
in fact a specific enframing of computing. 

The argument is that this is neither the only enframing possible 
nor the most appropriate one for dealing with the issue of mobil-
ity and mobile use of information technology. Nevertheless, the 
desktop computer seems to saturate our current understanding 
of what computers and information technologies are and what 
they do. This chapter sets out to recognize some of the inter-
actional assumptions and dependencies that mobile information 
technology holds in relation to the desktop computer, and which 
currently seem to suppress mobility. In which way is mobile in-
teraction related to the interaction that takes place with desktop 
computers? 

To do this, it will be necessary to introduce the desktop com-
puter as a specific enframing of computation, which will be done 
through the concept the desktop computer paradigm. What are the 
key elements of the desktop computer seen as a paradigm; what 
are its pre-assumptions regarding the user, the user’s focus of at-
tention, the user’s physical location, the user’s tasks, and the en-
vironment in which use takes place? The reason for making this 
analysis is simply because if desktop computing is not scrutinized 
at some level of detail, how could one later come to accept the 
challenge of trying to design outside of its realms?

7
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¶ paradigms  are  frameworks  
that  guide  action

First, the use of the term paradigm and what it may come to 
signify in this particular context needs to be explained. Use of 
the term in this work draws on Thomas S. Kuhn’s The Structure 
of Scientific Revolutions (1970, first published in 1962). Kuhn 
uses the term as a tool for describing the organization and pro-
cess through which scientific revolutions take place, where the 
word paradigm comes to refer to a set of basic beliefs—a world 
view—which is often implicit but which strongly guides action 
(Kuhn, 1970; Creswell 1994; Guba, 1990; Thompson, 1989).

On the one hand, [paradigm] stands for the entire constel-
lation of beliefs, values, techniques, and so on shared by the 
members of a given community. On the other, it denotes one 
sort of element in that constellation, the concrete puzzle-so-
lutions which, employed as models or examples, can replace 
explicit rules as a basis for the solution of the remaining puz-
zles of normal science (Kuhn, 1970, p. 175)

As Kuhn also recognizes in retrospect, the term has more or 
less « assumed a life of its own » (Kuhn, 1970, p. 187), where it 
has been open to a variety of interpretations (Masterman, 1970; 
Thompson, 1989). In this work—recognizing it as a somewhat 
problematic concept in its openness to a wide variety of connota-
tions—the term paradigm will be used in the sense of pointing 
to a set of basic beliefs that influence, often implicitly, how things 
are seen and done.

Despite considering the value of his work to be primarily lim-
ited to scientific communities, Kuhn admits that there have been 
examples of where his framework has been applied to other 
phenomena (Kuhn, 1970). But for Kuhn’s framework to be of 
any value for the purposes of this work it is first necessary to at 
least briefly introduce his conception of the role of paradigms in 
scientific revolutions. This chapter’s overview of Kuhn’s termi-
nology is however also one of tactics, as it will draw on his con-
ception of scientific revolutions also in a broader sense; as a rhe-
torical tool for allowing us to perceive the way in which mobile 
information technology is both dependent on and in many ways 
suppressed by the desktop computing paradigm—and why and 
how the design of mobile information technology may come to 
break out of this incarceration. 
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The Conduct of Normal Science

In The Structure of Scientific Revolutions (1970), Kuhn argues that 
contrary to the common belief, scientific knowledge cannot be 
thought of as simply being incrementally accumulated. Science 
rather makes progress through revolutions, i.e. by the acceptance 
and rejectance of different paradigms. What constitutes a para-
digm, Kuhn explains, are the agreed upon set of facts, theories, 
methods, and textbooks that taken together form the implicit 
framework within which the research of a particular scientific 
community is carried out.

The paradigm presents [normal scientists] with a set of 
definite problems together with methods that they are 
confident will be adequate for the solution of the problems 
(Chalmers, 1999, p. 112)

For Kuhn, all paradigms also contain some quite general but yet 
doctrinal methodological prescriptions which appear to have in-
terparadigmatic value, such as:

‹ Make serious attempts to match the paradigm with nature › 
[…] ‹ Treat failures in attempts to match a paradigm with na-
ture as serious problems › (Chalmers, 1999, p. 110) 

Doctrinal values like these form a vital part of every paradigm 
since they suggest to the normal scientist not to abandon the 
paradigm without qualms and a great deal of uncertainty. Kuhn 
(1970) argues that within a paradigm, scientists cannot contin-
ually question their theories, instruments, and praxis, which 
would—especially if that led to successful falsification—create a 
need for new guiding theories, praxis, and instruments. The peri-
ods of scientific work which take place within a specific, trusted, 
and agreed-upon paradigm seek typically not to overthrow its 
own framework but are rather to be seen as work in support of 
the paradigm. Kuhn calls these periods normal science. 

[Normal science seems to attempt] to force nature into the 
preformed and relatively inflexible box that the paradigm 
supplies. No part of the aim of normal science is to call forth 
new sorts of phenomena; indeed those that will not fit the 
box are often not seen at all. Nor do scientists normally aim 
to invent new theories, and they are often intolerant of those 
invented by others. Instead, normal-scientific research is di-
rected to the articulation of those phenomena and theories 
that the paradigm already supplies (Kuhn, 1970, p. 24)
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Theories, methods, instruments, and all other constituents of the 
paradigm are applied to generate data during the conduct of nor-
mal science; where the role of the researcher is to try to fit that 
data into the paradigm’s fixed system of rules. Kuhn compares 
this kind of activity with ‹ puzzle-solving ›, in that the paradigm 
seems to define the constraints and rules while the researcher is 
attempting to solve the puzzle by looking for missing pieces and 
connecting them into a cohesive whole.

So long as the tools a paradigm supplies continue to prove ca-
pable of solving the problems it defines, science moves fastest 
and penetrates most deeply through confident employment of 
the tools. (Kuhn, 1970, p. 76)

In what Kuhn calls the mature sciences, a single settled paradigm 
sets the standard for what is considered legitimate scientific work 
in that field, which is seen as separate from the disorganized and 
theoretically and methodologically diverse practices of immature 
pre-science (Kuhn, 1970; Chalmers, 1999). During the peri-
ods of ongoing puzzle-solving in these fields, research strives to 
further articulate the currently agreed upon paradigm. In fact, 
normal science is entirely an ambition to improve the match be-
tween the paradigm itself and nature, and the normal scientists 
that carry out the puzzle-solving work must take for granted that 
the current paradigm provides the means for the solution. Ac-
cording to Kuhn (1970), a normal scientist must be largely un-
critical of the paradigm in which she works, and failures in solv-
ing the puzzle provided by the paradigm must not be thought of 
as a structural issue of the paradigm itself but rather as a problem 
residing with the individual scientist. 

From Anomaly to Revolution through Crisis

While in the midst of solving the puzzle of normal science, some 
pieces that seem not to fit the whole are at times encountered—
as well as there may be some expected pieces that refuse to be 
found. Kuhn (1970) identifies these odd and missing pieces of 
normal science as anomalies of the paradigm. These are what the 
current framework cannot handle well or simply does not un-
derstand; it is « the recognition that nature has somehow violated 
the paradigm-induced expectations that govern normal science » 
(Kuhn, 1970, p. 52–53). The appearance or mere existence of 
anomaly is not what constitutes or brings about a serious under-
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mining of confidence in the current paradigm—a period of crisis. 
This may however happen when an anomaly strikes at the very 
foundation of a paradigm and resists numerous attempts at re-
moval (Chalmers, 1999). A period of great insecurity and uncer-
tainty sets in during such a crisis. Attempts at solving the anoma-
lies become more and more radical, which tends to loosen the 
rules of the paradigm:

Through this proliferation of divergent articulations (more 
and more frequently they will come to be described as ad hoc 
adjustments), the rules of normal science become increasing-
ly blurred. Though there is still a paradigm, few practitioners 
prove to be entirely agreed about what it is. Even formerly 
standard solutions of solved problems are called in question 
(Kuhn, 1970, p. 83)

But the seriousness of a crisis must however also be judged in re-
lation to the existence of rival paradigms. For normal scientists 
to reject and abandon their current paradigm, there must be an-
other, competing paradigm to which the scientific community 
can move—and which is better at handling the anomalies which 
led to the crisis. According to Kuhn (1970), such a rival paradigm 
is often incommensurable with the old paradigm, in that it will 
regard different kinds of questions as legitimate, interesting, and 
meaningful. Because of this, proponents of the competing para-
digms will not accept each others’ premises and are hence not 
likely to be convinced by whatever arguments are put forward. 

This incommensurability is partly why Kuhn argued that work-
ing within a paradigm is something more than just the acceptance 
of a set of theories and methodological rules; it is also a world 
view, a different way of seeing—where proponents of rival para-
digms live and work in partly different life-worlds. The shift in 
which a scientific community’s old paradigm is abandoned for a 
new, rival paradigm—what constitutes a Kuhnian scientific revo-
lution—is hence anything but a tranquil process. It is rather a 
difficult and affective process, which may even be characterized 
as partly being a move of ‹ faith › (Kuhn, 1970).

Paradigmatic Qualities of Desktop Computing 

The remaing sections of this chapter are devoted to providing an 
outline and basic analysis of a few different aspects of the desk-
top computer, in which Kuhn’s conceptual framework will be 



170

p
a

r
t tw

o
 · s

u
p

p
r

e
s

s
io

n

applied to capture some of its pervasive elements, which—like 
the rules of scientific paradigms—are often implicit and which 
accordingly may be overlooked. The purpose of this analysis is 
not to discredit or try to downsize the thinking and efforts of 
research and development that have been put into desktop com-
puting. The argument made is rather that while the ideas behind 
the desktop computer may be the most advantageous for the con-
texts and circumstances in which it has evolved, these ideas are 
modeled on a foundation which renders them inappropriate as 
a basis for the design of mobile information technologies. As an 
effect of the pervasiveness of the desktop computer, we tend to 
interpret the problems people may have interacting with mobile 
technology as specific design flaws, not as problems with the un-
derlying design paradigm. 

¶ the anatomy of  a  desktop computer

What then characterizes the desktop computer? In The Invisible 
Computer, Donald Norman (1999) describes it (referred to as the 
personal computer), in the following way:

The personal computer isn’t very personal. It’s big and clum-
sy, sitting there on the desk, occupying space, requiring more 
and more time to maintain, requiring lots of help from one’s 
family, friends, and neighbors. Rather than being personal, 
friendly, and supportive, it is massive, impersonal, abrupt, 
and rude (Norman, 1999, p. 69).

Thus, according to Norman, the desktop computer is anything 
but invisible. In fact, it seems to some extent quite explicitly 
present to and for the user. Its large screen is typically placed 
clearly visibly on the desk, along with various kinds of related 
items; a keyboard, a mouse, one or two joysticks, a steering-
wheel, a tablet, a scanner, a printer, and a number of speakers. 
All these things have different shapes and sizes, while all being 
connected with a grey, square box known as the computer. 
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figure 7.1 · A typical desktop computer; a typical desktop 
computer user; and a typical use context for desktop com-
puting

While not intending to completely cover every aspect of desk-
top computing, figure 7.1 provides an example of a typical user 
using a typical desktop computer in a typical setting. Despite its 
shortcomings, there are several interesting observations to be 
made from this picture. As mentioned in passing above, it be-
comes obvious that what is addressed as the desktop computer is 
in fact not one thing, but rather a network of a number of devices 
with individual shapes and functionality. Some of these devices 
are quite small and light, such as the mouse, while others—like 
the screen—are large and heavy. The different devices are typi-
cally not connected to each other, but rather to the grey box, 
thus forming a kind of star-shaped physical layout—a central de-
vice to which several smaller devices are connected. This is not 
an uncommon topology of artifacts, but rather a quite common 
way of organizing infrastructure. One could think of for instance 
organizations, airline company hubs, and computer networks as 
also being physically configured in this way. It is however obvious 
from these basic physical characteristics that the desktop com-
puter—as the star-shaped network of several physical devices—
rarely gets moved around. Rather, when it is put in one place, 
it has a tendency to remain there; because for every additional 
device that is added to it, the harder and more demanding it is 
to move it as a whole around. Yet another set of cables to be un-
plugged—yet another device to carry. 
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Various additional artifacts further suggest that the desktop 
computer and the environment created around it is something 
to which one brings things. Coffee cups and books, among other 
things, seem to have been brought to this environment. From 
the Post-It notes attached to the screen, there is also evidence 
to suggest that this environment represents some kind of con-
sistency and dependability for the user. The desktop computer 
seems to be an artifact situated in an environment molded for it, 
to which one brings things. It is not itself a thing one brings to 
other places.

Its physical character does not only seem to suggest that the 
desktop computer stays in one place, it also puts demands on 
the place in which it stays. It needs a reasonable sized and fixed 
horizontal surface on which to put its screen, keyboard, and 
mouse—a need to which a typical desk generally answers. As 
the computer box itself is generally quite noisy—humming fans, 
creaking hard drives, and the swooshing sound of cds or dvds 
spinning up to pace—users seem to prefer to have it somewhat 
stored away, e.g. under the desk on which the screen rests, while 
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still reachable. Naturally, the desktop computer’s physical topol-
ogy and basic assumptions like these that guide its further de-
sign—that it is tied to one place and rarely moved, and that the 
location itself consists of a reasonable sized and elevated horizon-
tal plane—has never been unanimously decided and carved into 
stone, but has rather co-evolved through an interplay between 
hardware and software designers, users of desktop computers, 
and perhaps especially from the use context in which the desktop 
computer was originally most successful; the office. 

It is also clear from the picture that the desktop computer is 
designed in such a way that its user must be positioned in front 
of it, typically sitting in a chair. With roots in office work, this is 
of course not an unexpected characteristic. Office workers and 
their likes—whether they were writing with quill pens or type-
writers—were sitting in front of desks long before computers 
were introduced. In all these cases, the user typically sits in a 
chair in front of a desk, facing the sheet of paper, the typewriter, 
or the computer screen. The user’s hands rest on the supporting 
horizontal surface, the desk, and are mainly used to provide in-
put—whether that is to write, to type, or to move the mouse. 
The physical configuration of chair and desk allows the users to 
have a bird’s-eye view of what is taking place on the desk; to 
monitor the device’s ‹ output ›. 

If we for a moment disregard the possibilities of contextual dis-
turbances—such as someone knocking on the door—it seems 
that, on some abstract level, the interactions that take place be-
tween the artifact and the user may be sketched out physically as 
well as conceptually as taking place on three vertical levels (see 
figure 7.2). 

The first level, which could be said to be limited to the user’s 
head, seems to be exclusively for one-way communication be-
tween the computer and the user. This is thought to be a one-
directional, audiovisual channel where images appearing on the 
screen as well as any sounds generated by the system are fed from 
the computer to the user. Few interaction devices appearing out-
side of research labs break this assumption. Voice control and 
voice recognition are perhaps the closest ones, besides eye-track-
ing, retinal scans, and various other technologies beyond reach 
for the average desktop computer user. 
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figure 7.2 · ‹ Applied cognitivism ›—or has this style of 
interaction been tailored to fit the user’s most important 
involvement?

The second level is on the contrary characterized by one-way 
communication between the user and the system. Users act with-
in the virtual imagery provided by the computer through manip-
ulating available interaction devices in the physical world—such 
as keyboards, mice, and joysticks—and do so almost exclusively 
by use of their hands. Unlike writing on a piece of paper with a 
quill pen, the effects of the manipulation appear not where the 
manipulation itself appears, in the physical world, but are rather 
mirrored by the virtual world provided by the computer. Simi-
larly to the first level, very few devices which are not research 
prototypes break this assumption. The most commonly available 
devices that in fact do this are some computer gaming devices, 
such as joysticks and steering-wheels, which may provide force 
feedback. A small number of other innovations, such as vibrating 
mice and specific devices tailored for certain user groups, such 
as the physically challenged, also tend to bend this assumption. 
But as discussed by Ihde (2002), even using such devices in for 
instance a flight simulator is a largely disembodied activity:

Yet phenomenologically, this admittedly more actional tech-
nological space is but a small step from previous more pas-
sive audiovisual situations. Action remains minimal in the 
movement and synesthetic amplification of the body through 
the joystick. It is all hand-eye coordination, enhanced in the 



175

v
ii · d

e
s

k
to

p
 c

o
m

p
u

tin
g

 a
s

 p
a

r
a

d
ig

m

context of hyper-graphics, sound effects, and synesthetic 
amplification (Ihde, 2002, p. 10)

Thirdly, the desktop computer user seems literally dead from the 
waist down. Users neither use their legs for interacting with the 
desktop computer, nor are other parts of their bodies involved 
in interaction. Hence, the third level seems to be an uninterest-
ing, inactive space when it comes to designing and thinking about 
desktop computers. This vew, that the computer user is seen as 
a legless information processor, is also obvious in the model of 
Card et al (1983; 1986), the Model Human Processor, which has 
been influential in the field of hci as a basis for design, presented 
in figure 7.3. This figure may also be related to Jones’s (1970) 
view of the designer as an input–output system (figure 4.2). 
Legs, anyone? 

figure 7.3 · Card et al’s (1983; 1986) conceptualization of 
a computer user; the Model Human Processor
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In addition to this leglessness of the desktop computer user, it 
also becomes clear from the model human processor that the 
context of use, physical as well as social, is largely absent. What 
is emphasized is the communication between a human informa-
tion processing system and a computational equivalent. Hence, 
hci becomes modelled as a disembodied enterprise; with legless 
as well as worldless users.

For the purposes of this work, in which the belief in human us-
ers as information processors is not shared, this is nonetheless an 
interesting finding in the search for assumptions of the desktop 
computing paradigm. It has previously been argued that human 
perception is largely intentional, an activity in which the human 
being is actively involved—thus not simply a response to exter-
nal stimuli. Following this argument, the three-level model in-
troduced above is clearly not the way in which human users ex-
perience using a computer, but it is nonetheless the way in which 
it has been perceived—and largely still is. Worldlessness is an es-
pecially important assumption in the sense that it tells designers 
that they can count on the user’s full attention at all times. 

According to the picture of the desktop computing paradigm 
sketched in this section, it has become possible to conceptually 
model its assumption of how interaction proceeds between a 
desktop computer and its human user as a kind of three-way, cy-
clic relationship. The legless and worldless human user is provid-
ed with a virtual, imagery world by the computer, on which she 
acts through interaction devices appearing in the physical world, 
which affect only what goes on in the virtual world. 

¶ the v irtual desktop

What is it then that goes on in the virtual world? According to 
Laurel (1991), one way is to think of the desktop computer as a 
provider of a virtual world:

The notion of employing metaphors as a basis for interface 
design has partially replaced the notion of the computer as a 
tool with the idea of the computer as a representer of a virtual 
world or system, in which a person may interact more or less 
directly with the representation. Action occurs in the mimet-
ic context and only secondarily in the context of computer 
operation. The « desktop metaphor » is the leading example of 
this interface metaphor (Laurel, 1991, p. 127)
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The dependence on and confidence in the desktop metaphor as 
a guiding notion for the operation of personal computers goes 
back to the research labs at Xerox parc in the early 1970s. Its 
basic idea—credited to Alan Kay—was to take the then novel in-
vention of computer windows, that had earlier been pioneered 
by Doug Engelbart and Ivan Sutherland, and allow them to be or-
ganized on the screen as partly hiding each other, as overlapped. 
While this invention was not a massive leap in itself, it in effect 
gave rise to the possibility of thinking about computer interfac-
es in terms of depth—which in some sense lays the foundation 
for being able to imagine computers as virtual worlds (Johnson, 
1997b). While the work at Xerox parc was not immediately 
commercially successful, these ideas were picked up and popu-
larized by Apple and Microsoft, and has since in many ways come 
to represent what we think of as personal computing.

figure 7.4 · An idle desktop computer’s desktop

The common elements of most computer desktops are the desk-
top itself, folders, documents, windows, applications, and a trash 
can. The desktop is a two-dimensional background area on which 
folders and documents are spatially organized, and on which all 
windows appear. In this way it becomes the background against 
which all other activities take place. Documents, on the other 
hand, represent work carried out by the user or by someone else, 
and are in some ways the most meaningful elements of the desk-
top to the user—they hold content. Documents may also rep-
resent the work of others, by being downloaded off the World 
Wide Web, or copied from a colleague’s computer. Folders may 
also convey meaning, but here rather in the way they partition 
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and structure the user’s documents, so that all documents do not 
have to be kept on the desktop—similar to how physical folders 
allow office workers to keep their desks neat and tidy. The no-
tion of a document, hence, has a primary position in the desktop 
metaphor.

figure 7.5 · The same desktop when the desktop computer 
is being actively used

Management of digital documents—be it word processing docu-
ments, e-mails, web bookmarks, pictures, or organizational bud-
gets—is generally restricted to putting files (i.e. documents) into 
folders (i.e. hierarchical separators). Some kind of hierarchical 
tree-like system is promoted and implemented in basically all 
modern operating systems. 

Is there a Body in the Desktop?

It was previously shown that the desktop computer paradigm pre-
sumes a legless and worldless user. However, this does not mean 
that the desktop computer is unbiased or flexible towards the 
position of the user in the world. From the depiction of the desk-
top computer interface, it becomes clear that the virtual world 
provided to the user is presented in such a way that it confines 
the computer’s as well as the user’s position. This becomes even 
more apparent when comparing the desktop computer screen-
shots in this section with the historical map of Denver, Colorado 
reprinted in figure 7.6.

This map, just like a computer desktop, is seen from a bird’s-
eye perspective, which is a common way of visualizing informa-
tion to create a sense of overview. This perspective, which allows 
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however also means that one is not and cannot be present in the 
first person. Quite the contrary, the bird’s-eye view implies a 
distance between the perceiver and the perceived. The distance 
between where one would have to stand to have the bird’s-eye 
perspective of the city presented in the map is important, be-
cause one cannot simultaneously be involved in the city from this 
perspective—go in and out of its shops, stroll down its streets, 
and so on. In a similar way, one takes on a bird’s-eye view of one’s 
virtual desktop; a view where one perceives and controls things 
from a distance. In some sense, this perspective is an implemen-
tation of the view from nowhere discussed by Nagel (1986)—a 
disembodied view.

This distancing and disembodiment disconnects the here, the 
non-existent hill on which the perceiver of Denver seemingly 
stands—which is too a position taken by a desktop computer 
user—and the there, the city of Denver itself and the computer’s 
virtual world. 

Apart from introducing a certain distance, it is also suggested 
by the map that the perceiver is located in a physical sense above 
the perceived. The perceiver of the map is positioned above, pos-
sibly on top of some imaginary hill or simply hanging in the air. 
Likewise, the perceiver of the desktop computer is in a position 

figure 7.6 · 1881, bird’s-eye view of the city of Denver, Col-
orado, by J.H. Flett. From the Library of Congress Map Collec-
tion, usgenweb
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above the virtual world; looking slightly down onto it. The user’s 
body is thus not only detached and distanced from the virtual 
world it controls, it is also physically located above this world—
of which she at all times has a monitoring and controlling bird’s-
eye view. And what is more, this relation between the user and 
the world is stable, it does not change over time. Even if the user 
lays down on the floor with her monitor hanging from the ceil-
ing, she will still conceptually remain in a position slightly above 
the virtual world it presents. 

The distance between the perceiver and the perceived in the 
case of the map is understandable, as the picture contains some 
known objects and elements with which the perceiver can com-
pare. As discussed in some detail in chapter three, humans are 
familiar with things like houses and streets because they have 
previous experience dealing with these things. Because of this, 
perceiving a depiction of, for instance, a house is meaningful be-
cause we can relate to it—by comparing the size of the depiction 
with our own bodies and previous experiences of being inside 
and close to buildings—and thus estimate the approximate dis-
tance between the perceived and the point of perceiving, as well 
as distances and sizes of other things in the picture relative to 
that. But in the case of the desktop computer’s virtual world this 
is more difficult, as there are few—if any—such comparisons to 
be made. How big is an icon?

Speculatively, one might suggest that as screen sizes have in-
creased—which, in turn, has improved the visual quality of the 
applications used to, for instance, perform word processing—us-
ers are being presented with increasingly accurate virtual mir-
rors of the documents they are working on. So, if a letter-sized 
page is as large on the physical desktop as it appears on the virtual 
desktop, then the distance between them are perhaps also some-
what even? This could suggest that the distance between the vir-
tual desktop world and the slightly elevated human user is about 
the same distance as between a human reader and a text written 
on a piece of paper. Interestingly, Ihde (1990) conceptualizes the 
activity of reading, which could then be comparable also with 
reading directly off the screen, as a kind of miniaturized bird’s-
eye perspective:

Reading is a specialized perceptual activity and praxis. It im-
plicates my body, but in certain distinctive ways. In an ordi-
nary act of reading, particularly of the extended sort, what is 
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read is placed before or somewhat under one’s eyes. We read 
in the immediate context from some miniaturized bird’s-eye 
perspective. What is read occupies an expanse within the fo-
cal center of vision, and I am ordinarily in a somewhat rested 
position (Ihde, 1990, p. 81)

With this Ihde reveals and summarizes some assumptions that 
also seem important for understanding the desktop computing 
paradigm. It positions the body in front of and slightly above the 
computer screen. One has a bird’s-eye view of the virtual world, 
and what takes place on the screen fully occupies one’s attention 
while one’s body is typically in a rested position.

The Desktop is More than a Metaphor

The average desktop computer user currently seems to perform 
lots of activities that do not unswervingly connect with tradi-
tional office work; surfing the Web, chatting with strangers on 
irc, and playing on-line games. Why is it then that the desktop 
metaphor has not been replaced by something more appropri-
ate, but rather still thrives in our understanding of the personal 
computer?

In Lakoff & Johnson’s (1980) Metaphors We Live By, they argue 
that « our ordinary conceptual system, in terms of which we both 
think and act, is fundamentally metaphorical in nature » (p. 3). In 
interface design, use of metaphors has traditionally been under-
stood in less far-reaching terms, primarily as a technique for aid-
ing interaction by providing a set of terms and expected behav-
iors thought to be shared between the user and the system:

Metaphors function as natural models, allowing us to take our 
knowledge of familiar, concrete objects and experiences and 
use it to give structure to more abstract concepts (Erickson, 
1990, p. 66)

Something which from this perspective limits the usefulness of 
metaphors as providers of ‹ natural › models of interaction in in-
terface design is however that metaphors are nothing more than 
just metaphors; thus by definition only similar in part. A virtual 
folder, for instance, embodies many properties and features that 
its physical equivalence cannot show, and vice versa. As Laurel 
(1991) states it: « The problem with interface metaphors … is 
that they are like reality only different » (p. 129). This poses po-
tential problems for computer users who do not know « precisely 
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how they are different » (p. 129). But as Johnson (1997b) argues, 
it is actually the quality of the difference itself that is important, 
because if there were no differences at all, the metaphor would 
cease to be a metaphor—it would then be the real thing: 

What makes metaphor powerful is the gap between the two 
poles of the equation […] There’s a necessary distance be-
tween the real and the virtual … that makes the analogy use-
ful to us (Johnson, 1997b, p. 59)

According to this view—in which « a metaphor is always wrong, 
by definition » (Norman, 1999, p. 18)—metaphors work the best 
when two different concepts are related in such a way that new 
meaning arises. In this sense, as Laurel (1991) argues, it makes 
more sense to regard interface metaphors not so much as meta-
phors than as similes. Where a metaphor suggests that one thing 
is another, similes on the contrary hold that one thing is simply 
somewhat like another. 

Others have suggested that interface metaphors like the desk-
top metaphor are to be regarded neither as metaphors nor as 
similes, but rather simply as ways of structuring information in 
space which in turn have been dressed up in the clothes of meta-
phors in unrewarding attempts at hiding away abstraction from 
users: 

The Apple Macintosh « desktop metaphor » has become the 
prototypical example of user interface metaphor. I will argue 
that to most users this is not a metaphor, but a visual formal-
ism for structuring information. The link back to the office 
desktop is long lost […] Any « metaphor » would probably do 
as long as it makes use of a spatial representation of informa-
tion. Even a non-metaphorical, i.e. formal, representation 
would probably work just as well (Svanæs, 2000, p. 180)

Traditionally, Nardi (1993) argues, computer users have been 
thought not to be able to learn and deal with formal systems, and 
have because of that been left to a multitude of interface meta-
phors. There are however numerous examples of where people 
without formal training have been able to both acquire and mas-
ter very complex formal systems, in various domains such as 
knitting, sports, and drumming. Nardi’s conclusion is that if a 
formal system requires an understanding of abstract concepts 
outside of a user’s domain, problems are likely to occur, while as 
long as the system remains domain-specific, users with domain 
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knowledge will have little difficulty in accepting them (Nardi, 
1993). In this, another clue to the structure of the desktop com-
puting paradigm and the survival of the desktop metaphor may 
be spotted. In the case of the desktop computer, what would 
constitute such a specific domain? As the desktop computer is 
used for everything by everyone, it needs on the contrary to re-
main inherently domain unspecific. As its designers cannot assume 
that there are domains of knowledge shared by its users, the only 
common ground continues to be an understanding of the basic 
enframing that the desktop computer supplies. It is within this 
enframing—this horizon—that we come to encounter, inter-
pret, and deal with information technology:

At the root of these problems lays our metaphorical under-
standing of the computer. We conceptualize the computer 
through metaphors (e.g. information system, hyper-media, 
communication medium), and externalize this understand-
ing in the conceptual model underlying the systems software 
(e.g. the desktop metaphor, World-Wide-Web, e-mail). We 
thus « freeze » a certain understanding of the nature of the 
computer, and this understanding is reinforced every time 
a new piece of software is created within one of the existing 
structures (Svanæs, 2000, p. 3)

Perhaps more than anything else, the desktop way has become 
the pidgin language of personal computer use—neither particu-
larily good nor bad; just good enough to do the business. In this 
sense, the desktop is much more than simply a metaphor.

A World of Objects

A closing observation of the virtual world provided to the user by 
the desktop computer is that it appears to the user primarily as 
a world of objects which is largely self-contained in its physical and 
social context. While not completely closed, it however seems—
in terms introduced by Urry (2000)—to favor the mobility of 
symbols, not that of objects or bodies. Much like amateur radio, 
the networked desktop computer has traditionally been seen as 
something which simply sends and receives. Be it downloaded 
files, recorded video, received e-mail, or the reading of informa-
tion from a floppy disc; they are things that all conceptually as 
well as semantically seem to come to the desktop computer (Lund, 
2003). In this, the latter tends to become seen as something to 
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which other things move in relation, while it in itself is regarded 
as stable, stationary, and immobile. It seems reasonable to suggest 
that this idea comes from understanding the desktop computer 
as a more or less a self-contained world of objects, a closed environ-
ment promising us a set of techniques and a praxis for dealing 
with the various kinds of issues that arise within it. But this con-
ceptualization is becoming more and more inadequate and impo-
tent as a framework for grasping and dealing which what goes on 
in the desktop computer. 

Some currently popular applications of desktop computing shed 
light on this argument, and also show that the basis for this pre-
assumption is becoming increasingly splintered. As Urry (2000) 
notes, the kind of symbolic travel networked desktop comput-
ers are currently concerned with has also come to suggest a 
kind of mobility of space itself. Seeing the desktop computer as 
a self-contained world of objects used by a single user is becom-
ing an obsolete view, unable to deal with the creation of social 
and mental spaces promoted by for instance online communities, 
the web, and multiplayer computer games played online (Damer, 
1998; Mitchell, 1995; Schroeder, 1996; Turkle, 1995). These are 
all examples of where the pre-assumption of the desktop com-
puter as a self-contained world of objects is possibly not the most 
appropriate way to enframe the activities that take place. This is 
partly because the shift to mobility of space rather than of sym-
bols threatens the pre-assumption that holds that things come to 
the desktop computer. And if things stop coming to the desktop 
computer, its stationarity becomes questioned. Further evidence 
in favor of this argument include the semantic shift that the web 
has brought into the desktop computing paradigm. Rather than 
being talked about as dealing with documents and files, the web 
is something which users feel they navigate. Through their brows-
ers, users go to a particular web page, go back from one page to 
where one previously was, go home, and so on. In this, it is the 
user with the desktop as a vehicle that seems to do most of the 
conceptual traveling, not the symbols that appear on it.
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¶ mobil ity  and the 
desktop computing paradigm

By now it should be clear to the reader that the frequent use of 
the term paradigm in this part of the book has not been inciden-
tal nor just used in search of a better word. On the contrary, the 
term is useful in that it stresses the argument that desktop com-
puting is not a metaphor which could simply be replaced by an-
other one, but that it rather is a pervasive framework which has 
come to lie beneath and found our understanding of what it is 
like to use a computer. The term in this usage points neither just 
to the desktop computer itself, pieces of technology appearing 
on desks; nor solely to all instances of technology which it has 
come to influence. Rather, the desktop computing paradigm slo-
gan is meant to include all these but also acknowledge the role 
of semantics, rhetoric, conceptions, ideals, pre-assumptions, and 
shared notions which it has formed around itself. In this sense, 
the desktop computing paradigm provides a world view which 
seems as demanding to break out of as a scientific paradigm ap-
pears to a normal scientist, as discussed by Kuhn (1970). 

Phenomenologically, this is to say that the desktop computer 
paradigm has sedimented our horizon of computer use, what it 
is, and perhaps more importantly also what it could be. When a 
potentially new technological paradigm occurs, it is generally 
first interpreted—and typically misunderstood—in terms of 
existing technology. The telephone, for instance, was originally 
though useful for broadcasting musical concerts directly into 
people’s homes, while the first motion pictures were generally 
shot as live performances on theatrical stages (Svanæs, 2000). 
But the telephone as well as the motion picture soon became 
their own media, with their own language and form. The argu-
ment put forward here is that the desktop computer, being more 
than a metaphor, holds a certain pervasiveness which makes a 
similar separation between stationary desktop computing and 
new paradigms of computing—such as mobile computing—
quite demanding. 

While some of the key characteristics of both mobile informa-
tion technology and the desktop computer have been established, 
it seems useful to briefly recall, compare, and discuss what has 
been found so far. 
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figure 7.6 · Top: 
Apple Macintosh 
(1984), Below: HP 
Omnibook 6100 
(2002), Right: Palm 
Tungsten (2003)
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Body and Bodies

From the phenomenologically inclined analyses that set out this 
part of the book, it was established that a thematic character of 
mobile information technology is its embodiment into small, de-
marcated physical bodies. The mobile phone, the personal digital 
assistant, and the digital camera are all devices that come in single 
and easily identifiable bodies. In this chapter, it was established 
that the desktop computer rather than a single thing on the con-
trary appears as a network of devices. 

While this conclusion appears trivial in some respects, it 
constitutes a design axiom which influences mobile informa-
tion technology in several ways, far beyond those which may 
be thought of as commonsensical. In terms of interaction, this 
means for instance that everything that caters for interaction 
with the human user must typically appear on the surface of the 
single device. In chapter five, it was found that these interaction 
devices—screens, knobs, buttons, speakers, microphones, an so 
on—are in effect found to be clustered on one side of the device, 
a configuration which in several ways suggests the way in which 
the device ought to be held and operated by a human user.

One should also note that this is in line with the proposed 
influence of the interaction style of the desktop computer on that 
of mobile information technology. While a desktop computer 
has several interaction devices—a screen, a keyboard, a mouse, 
and so on—each with their individual bodies, it indeed appears 
reasonable to also design mobile information technology in such 
a way that these interaction devices are still there, but now ap-
pear somewhere on this single body. Figure 7.7 presents three 
examples where this inheritance is easily spotted. Interaction 
with mobile information technology is by design envisioned to 
be similar in its character to interaction with a desktop comput-
er—all interactional devices have just been shrunk to fit the new 
form factor. According to this picture, the only thing that would 
make interaction with the pda different from interacting with 
the desktop computer is that the interaction devices themselves 
are put on the body of the device, and that they are smaller. 

But is this what interaction with mobile devices must be like? 
Some potential candidates which complement and possibly in 
some cases may come to replace the interaction devices inher-
ited directly from the desktop computer will be introduced and 
explored in the next part of this book. It is however useful at this 
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stage to precede that discussion with an example of one such can-
didate, namely tilting as an input device, as it will provide some 
clues to understanding the pervasiveness of the desktop comput-
er paradigm. While tilting a pda could be a useful way for the 
user to input certain kinds of data to the computer system, it has 
remained largely unused except for a small number of hci re-
search prototypes and a few commercial failures. Why is this? 

One possible explanation could be that this is because tilting 
is not part of the scope of the desktop computing paradigm. As 
for the desktop computer itself, lifting it up to tilt would indeed 
be a quite impractical way of providing user input. Tilting a free-
standing interaction device—such as the Microsoft Sidewinder Free-
style Pro joypad—is however sometimes used for computer gam-
ing, but rarely for other purposes. Arguable, this is because of 
the stationary nature of desktop computer use, where the user 
typically sits in front of a desk. Sitting does not provide the physi-
cal incentives in which lifting things up and controlling them in 
multiple dimensions in the air is very practical; it would rather 
be a physically obtrusive, complicated, and tiring experience. In 
addition, as the virtual desktop is two-dimensional, for which 
the computer mouse provides a reasonable amount of freedom, 
the possible benefit of multidimensional control is not obvious. 
Hence, within the desktop computing paradigm, tilting does not 
come into view as adding anything of substantial value to inter-
action. 

Where mobile information technology is concerned, such as a 
pda, the incentives for tilting as a potential means of providing 
interactional input however appear more promising. First, us-
ers are not stationary but often standing up, moving around, or 
finding themselves located in an unknown and at times interac-
tionally hostile environment (such as subway trains). While this 
typically makes use of a computer mouse impracticable, tilting 
would on the contrary be quite achievable. Second, tilting would 
not have any requirements whatsoever on the precious surface 
real-estate of the mobile device itself, as it is embodied in the de-
vice itself. Hence more space left for screens, in fact.

The argument is however that tilting as a way of interacting 
with mobile devices nonetheless remains commercially unex-
plored because of the tendency to interpret the latter in terms 
of the desktop computing paradigm. What would not be con-
sidered to add value to desktop interaction is either not seen, 
or perhaps rather not even considered in the first place, as po-
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tentially useful for mobile information technology. The problem 
with this, however, is that this design approach seems to contain 
some inherent paradoxes, which are becoming more and more 
pertinent the more potent mobile information technology gets. 
It seems that while miniaturization is an agreed-upon design goal 
for mobile devices—the lighter and smaller a device is, the easier 
it is to carry around—it also severely confines the design, place-
ment, and ergonomical qualities of interaction devices. While the 
tendency in desktop computing is towards larger monitors and 
ergonomic keyboards and mice, the goal of miniaturization of 
mobile devices necessarily posits an interactional paradox in that 
these must then too be made smaller and smaller. In this sense, 
two competing paradigms seem to clash, and so far, the latter has 
not made its case.

Relations Among Bodies

As discussed in this chapter, desktop computers tend to remain 
at a fixed location, setting roots through their many cables and 
heaps of adjoining stuff that tend to get stacked around them; 
manuals, books, coffee cups, notebooks, Post-It notes, and so 
on. Because of this, it was argued that the desktop computer is 
something to which one brings things, not something one brings 
to other things. It was also found that the user comes to take on 
certain bodily relations to the desktop computer in general and 
its screen in particular. First, as the latter is generally located on 
a desk, users tend to sit in front of it, looking down with their 
heads slightly above the screen. Second, the design of the virtual 
desktop positions users in a bird’s-eye perspective, an overview, 
from which they cannot escape and which confirms their bodi-
ly position. When looking down onto the desktop computer’s 
screen, the relation between the computer and the user was also 
found to be fairly stable. Regardless of whether the user is writ-
ing an e-mail, playing Tetris, or doing her taxes, she sits in front 
of the screen and perceives a virtual world over which she has a 
bird’s-eye perspective.

Mobile information technology, on the other hand, is neces-
sarily concerned with and relates to the human body in quite 
different ways. In chapter five, the relationship between a hu-
man user and a digital camera was analyzed in some detail, and 
it was found to be multistable to its character. From the previous 
chapter, which looked more closely at what the concept of world 
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might imply where mobile information technology is concerned, 
it however also becomes clear that to that analysis one must add 
the social, and not only physical, context in which both the hu-
man user and the artifact appear. 

A human user’s relation to mobile information technology 
should hence be thought of as one in which users neither can nor 
want to shield off the world from the interaction between them-
selves and the computer device. Acknowledging the role of the 
body puts the human user in a more active position, and it be-
comes easier to accept and regard the relation between an active 
and situated user, and a likewise situated computational device: 
i.e. the foundations of human–computer–world interaction. Mo-
bile information technology hence introduces and makes explicit 
a set of bodily concerns that have been largely absent in the dis-
cussion in and around the desktop computer paradigm. 

Consequentially, one of the main challenges of human–com-
puter–world interaction is to reconnect the human body with 
hci. Based in the legless and worldless desktop computer user, 
hci has been primarily concerned with trying to understand the 
user’s mind and how that affects design. The lack of interest in 
the body has however not been a conscious choice but rather an 
effect of the strong focus on mind issues. These chapters have 
however shown that it is not enough to simply focus on the mind 
to be able to understand interaction—in a similar way to how 
Heidegger and Merleau-Ponty understood that to reveal some-
thing about human beings one cannot only, like Husserl, focus on 
their minds. In both these cases, one must also be involved with 
a set of bodily concerns. As for mobile interaction, some of these 
issues have been raised in this chapter.

Worlds of Objects versus Objects in the World

This chapter has seen the way in which a desktop computer ap-
pears to the user as a self-contained world of objects. The two pre-
vious chapters however saw that mobile information technology 
on the contrary needs to be thought of as objects in the world, since 
users bring these devices to different physical and social contexts. 
But, as was the case when examining for instance the pda or the 
mobile phone, the latter understanding seems not currently em-
phasized by designers of mobile information technology. Perhaps 
by convention rather than necessity, and relying on the desktop 
computer paradigm for guidance, pdas have come to resemble 
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desktop computers in many ways. Not only are they physically 
similar, as is clearly observable in figure 7.7, but also in terms of 
interaction (text input and pointing in two dimensions); applica-
tions (e.g. miniaturized versions of Microsoft Office, web brows-
ers, and notebooks); and interface (overlapping windows and 
menus appearing on a two-dimensional background). In its origi-
nal state, the pda, much like the desktop computer, is also un-
aware—uninterested—in the physical and social environment; it 
does not know its location, its near context, whether it is indoors 
or outside, whether its user is talking to someone else or is busy 
eating an ice cream.

Thus, in the case of the pda, the currently dominating concep-
tualization seems to be to understand it as a self-contained world 
of objects. Given such a conceptualization, interaction design fo-
cuses largely on how to create, manipulate, present, and other-
wise manage objects within the limited confines of the physical 
device itself. 

The contending conceptualization is to understand mobile 
information technology devices—such as pdas—as first and 
foremost objects in the world, which only in a secondary sense 
should be understood as in themselves constituting worlds of 
objects. This conceptualization stresses that the design space for 
mobile devices is not ultimately constrained by the properties of 
the specific artifact—which is to say that mobile interaction must 
not be seen as limited only to issues regarding the user and the 
computer. This character is an important aspect of the proposed 
understanding of mobile interaction as human–computer–world 
interaction. Here, the design space gets opened up to the possi-
bilities that both meaning and interaction—between human and 
computer, computer and world, and human and world—can oc-
cur as a result of the properties that emerge when the threefold 
relations of human user, computational device, and world are al-
lowed to afford each other.

Worldlessness versus In-the-world 

The previous theme also relates to an assumption that the desk-
top computing paradigm seems to hold about the user. If users 
are seen as legless and worldless, it makes sense to provide them 
with a world of objects and the tools with which they have both 
overview and control. This design ideal nevertheless has its side 
effects. Seeing computing as stationary has led us to believe that 
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the context of computing—i.e. in stationary, contemporary 
terms the physical desk, the office room, or the office corridor—
is of diminutive importance to the virtual world established by 
the computer through its desktop, icons, windows, applica-
tions, networks, and recycling bins. Each of these components 
cover up for a part of reality which previously remained physi-
cal, making us aware of the context of computing. Yet, a consis-
tent trend within the desktop computing paradigm seems to be 
that if the virtual finds a foothold, it conquers and then expands 
from within, adding convenient virtual features and commodi-
ties which its physical correspondence cannot live up to. Hence, 
what has previously been a physical practice becomes virtualized, 
where soon its physical origin is forgotten. The desktop comput-
ing paradigm does not side with and complement alternative 
ways of doing and being; it rather seeks to include, virtualize, 
and eventually supercede. This abstraction is precisely that about 
which Heidegger (1982) expresses concern—that the world « no 
longer passes through the hand as it writes and acts authentically 
[...] this means the hand is removed from the essential realm of 
the world » (Heidegger, 1982, p. 118–119). Heidegger’s fears are 
also echoed by Borgmann’s device paradigm, as well as discussed 
in detail by some of the dystopian philosophers of technology, 
such as Ellul (1964; 1985) and Marcuse (1964). 

Technique has become the new and specific nature milieu in 
which man is required to exist, one which has supplanted the 
old milieu, viz. that of nature (Ellul, 1985, p. 40)

As argued, because of its lack of a specific domain the desktop 
computer appears in the guise of neutrality. It seems to be used 
for everything by everyone, independent of domain, gender, eth-
nicity, social class, and so on, so surely it must be a quite neutral 
thing? What one may not think of at first, but to which some of 
these dystopian philosophies of technology are pointing, is that 
pervasiveness and domination of technologies like these in effect 
becomes a form of dominating, political power; a way of control-
ling society. Without repression, possibly, but also without elec-
tion.

It is obviously far beyond the scope of this book to enter into 
this discussion at length, but it is nonetheless clear that the vir-
tualization of physical practices does not come without conse-
quence. While the desktop computer has made several things 
previously unimaginable possible, it has unfortunately also made 
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many possible things now seem unimaginable. It is for instance 
possible to browse the Web to find old classmates; to instanta-
neously send e-mails to thousands of unknown people encourag-
ing them to buy cheap inkjet cartridges; to take part in virtual 
communities and spend hour after hour chatting with people you 
would never otherwise have wanted to meet. In this, the desktop 
computer indeed constitutes an enchanting, lively, and pulsating 
milieu; even a kind of life-world. But when an electronic docu-
ment such as a digital picture is printed anywhere else than on 
the screen, the desktop computer tends to lose interest in it and 
disregard it completely. Why does not the desktop computer rec-
ognize that this print-out is an instantiation of one of the docu-
ments stored on its hard drive? 

The answer to this question is, quite simply, because it is not 
at all concerned with context—and it does not need to be, as 
its model is that of a self-contained world of objects. The desk-
top computer’s way of expanding is not an expansion in which it 
generates tentacles into the world, connecting the physical and 
the virtual by being attentive or even interested in what goes on 
outside of it. Rather, its paradigmatic tactic seems to be to incor-
porate and transform the physical world from analogue to digital, 
from physical to virtual—and perhaps from real to emulative. 
Whatever is still left on the outside is considered of no impor-
tance and disregarded more or less completely. 

In light of mobile information technology, this character of 
the desktop computing paradigm—in which it expands its own 
realms to form a larger and larger, but self-contained, virtual 
world—seems hardly beneficial. Or rather, it may even provide 
one of the key incentives to break up the marriage between mo-
bile information technology and the desktop computer. This is 
because mobile information technology is dependent on context, 
in that it necessarily gets involved in whatever its user is up to. 
The fact that a user shows an interest in mobile information tech-
nology seems in itself an incentive for an interest in some aspect 
of the physical and social world that one cannot get at behind a 
desktop screen. If the user did not have an interest in the world, 
why would she then bother with mobile technology in the first 
place? That people are struggling with the cumbersome interac-
tion, small displays, silly miniature keyboards, and poor network 
connections—all of which today’s mobile information technolo-
gies feature—suggests that for these users, a stationary comput-
ing alternative for the activities they are involved in is just not 
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possible, even though it would provide a far more developed and 
mature use environment.

Overview versus Involvement

The desktop computer gives its user a bird’s-eye view of the 
desktop, an overview of the world of objects under her control. 
While this perspective provides the basis for many kinds of tasks, 
it is important to realize that having overview is also pre-assumed 
in the styles of interaction that have evolved. The now all-per-
vasive style of interaction called direct manipulation—pioneered 
by Shneiderman (1983)—takes user overview and control for 
granted. It is only if the user has an overview of the situation 
at hand that the benefits of virtual direct manipulation—point-
ing and clicking on virtual objects, dragging virtual objects onto 
other objects, and so on—become obvious. The success of direct 
manipulation in the context of desktop computing is also part-
ly the reason why computer monitors are becoming larger and 
larger. When interfaces were sequential and text-based, direct 
use of the interface took place at the position of the prompt, and 
screens had just to convey some of the previous dialogue between 
the user and the system to provide a reasonable context. With 
the introduction of direct manipulation on the other hand, the 
more overview the user gets, the better. The more windows that 
can be open at the same time, the better. The larger the screens, 
the better. 

But to have overview also suggests a certain distance to what is 
perceived. To have overview is to be not involved in a phenom-
enological sense, it means standing aside. There seems to be an 
inherent tension between overview and involvement. When one 
is in a position of overview of several things, one cannot simulta-
neously be really involved with any one of those things. The role 
of overview versus involvement is visible in the example of a di-
rect manipulation interface presented in figure 7.8, which shows 
a direct manipulating interface for visual browsing of movie data 
(Ahlberg & Shneiderman, 1994). Hence, while overview is one 
of the accepted key design dimensions for the desktop comput-
ing paradigm, there are some pertinent arguments to be made 
for why this interest need not be shared by designers of mobile 
information technology. 
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figure 7.8 · An example of the role of overview in direct 
manipulation (from Ahlberg & Shneiderman, 1994)

First, while overview implies a distance to what is perceived, this 
is an expected characteristic of desktop computing. But as ar-
gued, mobile interaction on the other hand is rather concerned 
with involvement. Metaphorically, if desktop computer use is 
like perceiving the city of Denver from a distance, mobile in-
teraction is about walking its streets, feeling its pace, and smell-
ing its smells. While mobility is about involvement, overview is 
a distancing. Use of mobile information technology is thus bet-
ter characterized as a kind of first-personness, a kind of engage-
ment in the world. Obviously, this difference does not come 
with a choice. If we accept that mobile interaction is about hu-
man–computer–world interaction, the complete overview and 
control needed to bring forth the goods of direct manipulation 
would hence also imply a complete overview of world. Through 
Merleau-Ponty, chapter three found this to be impossible.

Second, there is also the more down-to-earth issue of screen 
real estate. What would for instance the miniaturized pda ver-
sion of Ahlberg & Shneiderman’s (1994) application in figure 

7.8 look like, on this device’s much smaller screen? In fact, would 
not such an implementation be contradictory to the underlying 
design idea? Again, this points to a suggested paradox of current 
mobile information technology design. While the latter strives 
towards miniaturization, there is at the same time an opposing 
design ideal—coming from the reliance on the desktop comput-
ing paradigm—which suggests that screens as well as other in-
teractional devices should on the contrary continue to increase 
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in size. These two competing but paradoxical trends may be spot-
ted by lining up some of Nokia’s mobile phones (see figure 7.9), 
arranged from top left to bottom right in order of their relative 
age. 

Third, the reliance on overview as a key design dimension is 
also to depend on vision as the primary modality for system out-
put. While using a desktop computer, the environment of use—
i.e. sitting in front of a desk—in a natural way allows for the 
user to lean back in her chair, to visually take in the whole of the 
interface. As mobile information technology has been described 
as involved and engaged in the world, a kind of first-person par-
adigm of use, it seems questionable to depend on a paradigm 
which requires one to lean back and have a kind of reflective, vi-
sual overview. In the realities of mobile information technology 
use, one’s visual attention must often be shared between the de-
vice and many other things, e.g. the bus that is coming down the 
street one wishes to cross, the speaker at a conference or meet-
ing, the broken pump a service technician is standing in front of, 
and so on. It hence seems plausible to complement visual output 
with other means of communication between the computer and 
the user that makes use of other modalities, such as sound and 
force feedback for instance. While using other modalities than vi-
sion clearly constitutes an option which will be further explored 
in this work, doing so within the realms of the desktop computer 
paradigm would pose the designer with a new and quite difficult 
problem. How should the necessary overview needed for direct 
manipulation be communicated with the user through sound, 
which in some way is more one-dimensional than vision?

¶ anomalies  of  mobile  interaction

From the above discussion, it is possible to distinguish some po-
tential anomalies in the current design of interaction with mo-
bile information technology. These seem to provide clues to the 
idea that not only is mobile information technology dependent 
on the desktop computing paradigm, but that it is also suppressed 
by it. First of all, what appears to be a paradox was suggested 
and exemplified above. It holds that, first, mobile information 
technology should be designed to be as small and light weight 
as possible, thus catering for ease of mobility. Second, particu-
larly screens but also other kinds of interaction devices should on 
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the contrary be as large as possible, to provide the user with the 
interfaces and interaction styles of the desktop computer. If one 
again considers and then extrapolates the range of mobile phones 
presented in figure 7.9, what will happen? What should design-
ers of mobile phones do to be able to continue these two seem-
ingly conflicting and paradoxical trends in the future? Could the 
screen be larger than the device itself? From the perspective held 
in this book, of which a number of design examples will be intro-
duced in its next part, two viable ways could be for interaction to 
either move in or move out of the device.

Traces of a second anomaly can be found in mobile interaction’s 
reliance on text input from the user. Composing text is as we 
have seen traditionally a stationary activity, whether it is carried 
out using quill pens, typewriters, or desktop computers. One of 
the major concerns in mobile interaction today is the quest for 
a feasible way of providing text input for users which are on the 
move or who cannot use both their hands. While the design space 
of possible solutions provide us with a broad range of potential 
solutions—such as the t9 system popular on mobile phones, the 
host of virtual keyboards and character recognition systems avail-
able on many pdas, as well as various semi-prototypical add-on 
qwerty and one-handed keyboards—there is comparably very 
little discussion on the issue of the amount of text input required 
by mobile applications, and almost no discussion whatsoever 
on the issue of whether or not mobile information technology 
should demand text input at all. In light of the desktop comput-
ing paradigm, this should come as no surprise as the pre-assump-
tion of literally all previous paradigms in computing has taken 
the computer keyboard as a basic interaction device for granted. 
It here becomes clear that mobile use of information technology 
is different in its character from use of a desktop computer from 
this perspective: the keyboard cannot be taken for granted. What 
seems missing from the discussion in mobile hci, which is cur-
rently mostly occupied with trying to design the optimal mobile 
text input device, is however the chance that there might not be 
a way to allow mobile input of text that is as unobtrusive as typ-
ing on the keyboard of a stationary desktop computer, simply be-
cause doing so is still and has traditionally always been a station-
ary activity. If so, this limitation would not be because the devices 
designed for this purpose have design flaws, but rather because 
the activity of text input is in itself a stationary, immobile activ-
ity which has been forgetfully postulated for mobile interaction 



198

p
a

r
t tw

o
 · s

u
p

p
r

e
s

s
io

n

figure 7.9 · Two competing design ideals are easily 
spotted by comparing some of Nokia’s mobile phones. 
Bodies shrink; screens and keyboards grow
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because of a reliance on the desktop computer paradigm. Thus, 
while the horizon for possible solutions for providing text input 
is confined by the paradigm, the problem remains set at how it is 
best achieved—not whether or not text input is an appropriate 
mobile activity in the first place. 

figure 7.10 · Senseboard Technologies’s Senseboard

The picture of the Senseboard, a suggested system for entering 
text into mobile devices (figure 7.10), seems to illustrate this 
proposed anomaly in mobile interaction well—as well as Kuhn’s 
(1970) argument that ways of dealing with anomalies tend to 
get more and more radical over time. The point here is that the 
problem of text input cannot be treated as a problem that will or 
can be solved solely by improved designs within the paradigm; 
neither can it be treated as a hardware issue that will be solved 
through advances in technology. It is rather a structural issue, 
which may provide the necessary incentives for making mobile 
information technology’s reliance on the desktop computing 
paradigm visible. The Senseboard device hence comes to demon-
strate not only the anomaly of text input into mobile devices, but 
also, and somewhat unjustly perhaps, comes to literally embody 
the desktop computing paradigm’s suppression of mobile interac-
tion. Cuffed, are we not?
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¶ The  mob i l e  
s e r v i c e  t e chn i c ian

in  many ways  a sub-field of hci, Computer 
Supported Cooperative Work (cscw) has since its origins in the 
mid-80s been concerned with understanding the practices of 
people at work, and by turning this understanding into the design 
of novel computer systems (Bannon, 1993). Early on, studies 
showed that work is anything but its naïve interpretation of indi-
viduals hired by organizations to carry out specific sets of struc-
tured tasks according to prescribed procedures. Rather, some 
early, influential, and ethnographically inclined studies—includ-
ing (Suchman, 1983; Wynn, 1979)—showed that work is on the 
contrary something carried out by individuals or groups of peo-
ple acting as members of and within a social community, where 
their activities are locally situated, difficult to define, document, 
and impose in operational terms, and highly interactive in their 
nature. Semantically, a shift of focus then occurred when cscw 
designers moved from talking about automating human activity 
to consider information technology instead as tools for support-
ing human work (Woo & Lochovsky, 1986; Hewitt, 1986). 

Undoubtedly, these seminal efforts for the cscw community 
still make us question a simplified notion of what work is all 
about. They have helped us take a step back from the traditional 
dichotomy of studying man–machine interaction which still per-
meates a great deal of research within the hci community, help-
ing us consider and expand on issues on a level of the social and 
the organizational. But while the findings of these studies have 
been of great influence, it must be realized that work in these 
cases is often reduced to office work, and thus the concept of 
workers abridged to office workers. Given the history of com-
puting, it should not come as a surprise that efforts within cscw 
started from within the white collar world. After all, the offices 
of the world trade in information, and the computer is the means 
by which information is handled. In this light, the project de-
scribed in this chapter differs from most previous and current 
efforts within the hci and cscw community. First, our study 

8
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does not focus on white collar workers, as it describes the efforts 
involved in a project where fieldwork using ethnographic tech-
niques at two industrial assembly manufacturing sites influence 
the design of a mobile computer-based collaboration tool for ser-
vice technicians. Second, while some authors note that work in 
industrial settings has come to resemble office work in some re-
spects (Hellman, 1992), we argue for some perceived differences 
in the work carried out by the studied service technicians and 
that which is expected of office workers, and argue that these 
differences should be capitalized on in an appropriate design of 
a computer support system. In this, we will specifically focus on 
the issue of physicality that pervades service and maintenance 
work, and how it is not generally supported by the traditional 
notion of what it is cscw applications ‹ do ›. Third, as the concept 
of computing in general and the desktop computer in particular 
has been developed to support office work, we feel the need to 
question the presuppositions we have about the role of the com-
puter in work-related activities. Our study has shown that what 
the service technicians crave is not a mobile office, but rather a 
system characterized by a high level of collaborational potential, 
while demanding low physical and mental attention to assist with 
both highly specific as well as fairly general issues, far from the 
scope of any imaginable mobile office solution.

One of the distinctive qualities of this project is not just that 
our focus is on an unconventional group of users, but also that 
our prototype system, which will be described in detail later in 
this chapter, comes to question the role the computer can take 
on in work-related activity. Hence, it questions the typical way in 
which the three constituents of human–computer–world inter-
action relate to each other when it comes to computer use. We 
have found that altering this relationship, thus altering the role 
of the computer, from that of a desktop computer substitute to a 
computer-based support system, an ‹ enabler › specifically for ser-
vice work, has opened up a window of opportunity for a different 
kind of collaboration to emerge between people than the kind of 
collaboration pursued by for instance groupware or instant mes-
saging applications.

This chapter aims to describe how field studies of a particu-
lar work practice have been used not only to try, by the use of 
ethnographic techniques, to make sense of and grasp what was 
an unknown area to our design team. The aim of this chapter 
is as much to try to describe in the best possible way how our 
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fieldwork findings have been interpreted by the design team and 
used to inform the design of the mobile support system for the 
service technicians. As such, it is important that this chapter not 
only reports on the results of the design process, but also sheds 
light on for instance why some functionality has been included 
and why some has not; why a particular style of interaction was 
chosen over another, and so on. This is an attempt in line with 
the earlier proposed conduct of design-oriented research, where 
it becomes equally important to provide the reader with infor-
mation and insight into how the prototype was developed, as it 
is to describe the final prototype itself. To assist in this undertak-
ing, the fieldwork that underlies this project has provided both a 
conception of the context and environment in which work is car-
ried out—i.e. what it is like to work as a service technician, what 
kind of problems they wrestle with, and how they relate to other 
groups of workers at the sites—as well as specific design incen-
tives which have motivated exploration of new design solutions. 
Providing adequate and ‹ fleshy › descriptions of occurring phe-
nomena is at the heart of phenomenology; but it is also, as will be 
shown here, an important part of ethnography:

The transformation of ‹ the field › into ‹ the text › is partly 
achieved by means of the narrative construction of everyday 
life. The ethnographer needs to recognize the crafts of story-
telling and learn to develop them critically [...] The point for 
the practicing ethnographic author is, therefore, the need to 
recognize the analytic power of the narrative reconstructions 
in a disciplined manner (Hammersley & Atkinson, 1993, p. 
250)

In this chapter, it will be described how the design team has tried 
to find ways of enabling the current work practice—permeated 
by ad-hoc collaboration both with other service technicians but 
also with other categories of workers—to continue to flourish 
even though a computer support system is added. The design 
team came to accept as true that the way service technicians 
think about themselves and their work is centered on the concept 
of being mobile. But the idea of mobility for these workers, simi-
lar to what was previously argued in this book, is not primarily a 
matter of freedom either geographically or in a temporal sense. 
It is rather about being able to move between different kinds of 
involvements, to have unplanned and informal interactions with 
other people in order to keep the assembly line in operation, 
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for the good of the organization. From this, the design team has 
come to realize that any design must capitalize on enabling this 
kind of mobility and the interactions that occur on site between 
people with different responsibilities and involvements, and that 
we as designers should strive to avoid designs which confine ser-
vice technicians to decontextualized, disembodied, office-like 
environments, which unfortunately is exactly what their current 
support systems do.

¶ from modeling tasks  
to understanding users

If cscw has links to the social sciences, it is on the contrary pos-
sible to address traditional hci as a cognitivistic discipline, where 
some of the early, seminal works in the field proposed seeking 
methodological as well as theoretical basis in the cognitive sci-
ences. The latter was a fresh and promising area of research at the 
time, during the early 1980s, with strong links to the natural sci-
ences and to the engineering disciplines. One of the early works 
in hci, The Psychology of Human–Computer Interaction (Card et al, 
1983) came to have considerable impact and helped shaped the 
way hci has been conceived ever since. To allow hci researchers 
to draw on what at the time were contemporary advances in cog-
nitive science, they proposed a model of the human user entitled 
the Model Human Processor (see figure 7.3) which has previously 
been discussed in this book.

Cognitivism in Human–Computer Interaction

Following the view of the human as an information processing 
device, this model suggests first, that a perceptual system oper-
ates as an interface between the human and the outside world, 
transforming experiences of the world into symbolic represen-
tations; second, a cognitive system sees to it that these symbolic 
representations, as well as symbolic representations stored in ei-
ther long-time memory or working memory, are transferred to a 
cognitive processor, which by a set of operating principles carries 
out the processing; and third, that a motor system allows the us-
ers a different kind of interface towards the physical world, one 
that allows them to act and respond in the physical world.
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Based on this view of the human user of interactive systems, 
several techniques were developed to model the way users go 
about to accomplish tasks. Many of these techniques are com-
monly addressed through the collective term Task Analysis (Kir-
wan & Ainsworth, 1992). Perhaps the most prominent of these 
and one which sprang directly out of the work by Card et al 
(1983) is known as goms. This technique assumes that tasks 
carried out by computer users can be thought of and modeled 
in terms of their goals, operators, methods, and selection rules, 
which too form the acronym. It assumes users to have certain 
goals, and that whatever action they take to fulfill these goals may 
be broken down using these concepts. Based on transcripts of ac-
tions, and the assumption that users are information processors, 
a proposed benefit with goms is calculations of use of an interac-
tive system can be performed even without involving users. 

Undoubtedly, the abstraction of human behavior into distinct 
categories not only shows the cognitivistic legacy of task analysis, 
it also brings to the surface the underlying, rationalistic assump-
tions that have previously in this work been discussed as belong-
ing to a largely conservative strand of thinking. This attitude to 
the human user, is visible in other ideas and theories in hci as 
well, although often presented more defensively. For instance, 
Norman (1988) and Laurel (1990) both suggest that designers 
of interactive systems should take the users’ ‹ cognitive models › 
into account when designing and planning the user interface of 
applications and products. Cognitive models suggest that there 
is, first, a computer model that represents the goals and plans 
of the user, and second, that the user has a similar model of how 
the computer system works (as well as knowing the work con-
text). Hence, according to this view, users can be modeled and 
understood in terms similar to how computers are known to op-
erate. In this, these theories at some level suggest that human 
users and computer systems are equivalent; they constitute two 
interchangeable information processing devices. Taken one step 
further, it would too be likely to assume that understanding one 
of these means understanding the other as well. Efforts at equat-
ing the human mind and how it operates with computers have 
been made for instance by Norman (1981), when talking about 
the mind in terms of ‹ computational units ›, as well as Anderson 
(1993) who based a model of mental operations on ‹ produc-
tions ›, a tool once popular for describing the syntax of program-
ming languages. 
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While analogies like these are sometimes helpful for under-
standing difficult phenomena, not least so for rhetorical pur-
poses, Dijksterhuis (1961) notes that in the seventeenth century, 
the universe and life in general was often discussed in terms of 
clockwork, while in the nineteenth century the steam engine be-
came the leading metaphor for discussing the human condition. 
Clockwork, the steam engine, and the digital computer in this 
sense all seem to be examples of where technological advances 
are put to use as analogies for explaining difficult phenomena. 
Dijksterhuis’s argument is in this way similar to Heidegger’s idea 
that we tend to interpret our own being in terms of the objects 
we encounter.

But as our understanding of the universe matured however, the 
more insipid seemed the analogy to clockwork (Dijksterhuis, 
1961). In a similar way, the analogy between a human computer 
user and a computer proposed by the model human processor has 
not passed unquestioned. Even within hci itself, cognitivism has 
been questioned from several perspectives—too many to be eq-
uitably commented on and discussed here. But much of the criti-
cism has a common theme in focusing on the way cognitivism 
abstracts and simplifies human behavior into small, detached, and 
disembodied constituents.

Grasping Work from the Inside-Out

Among the voices raised within hci against cognitivism and 
the like, few have been as influential as Lucy Suchman’s (1987) 
Plans and Situated Action. In this work, she argued that purpose-
ful human action is not as rational, planned, and structured as 
it is sometimes conceptualized—for instance by the methods of 
task analysis. In her study, she was able to demonstrate that even 
within such a seemingly limited domains as photocopier main-
tenance, there appear complexities and context dependencies 
which propagate far beyond the possibility of any kind of feasible 
specification. Suchman argues—not unlike Merleau-Ponty—
that a more sound description of human action is that it is rather 
situated, social, and in direct response to the environment and 
what goes on there. 
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In Support of Skillful Coping

While this argument on the surface does not appear overly pro-
vocative, it actually confronts the dominant philosophical and 
scientific outlook that since Plato has suggested that what mo-
tivates the acquisition of skills and the application of those skills 
in particular situations is trying to achieve certain goals; hav-
ing a certain purpose to guide action. Achieving these goals are 
thought to be worth the effort on behalf of the human being or 
the animal in question, since their successful achievement can be 
associated with some kind of satisfaction or pleasure (Dreyfus, 
1996). Merleau-Ponty (1962), with support in Gibson (1986), 
however suggests that when one has acquired a skill, one’s life-
world changes, one experiences the world differently, so that in 
one’s new life-world one is solicited to act in certain ways ac-
cording to these skills and the situation—without the need of an 
explicit goal in mind. Everyday life, Merleau-Ponty argues, is not 
so much a question of setting up plans and achieving goals, but 
rather that our inhabiting of the world has the character of ‹ skill-
ful coping ›—experienced as a flow or stream of activity where 
one’s skills are applied in response to the situation in which one 
is currently (Dreyfus, 1996), which is basically what Suchman 
(1987) was arguing. In light of this, the prototype introduced in 
this chapter can be seen as an attempt to design a mobile support 
system for service technicians in the spirit of supporting their 
skillful coping in their work place. Is this a possible point of de-
parture for design? And if it is, what would be the character of 
such a system?

When skillful coping is kept up, one is not standing outside 
one’s situation looking down at it, aiming to formulate objec-
tive goals and plans from a position detached from one’s situa-
tion. It is on the contrary a situation in which one is absorbed, 
immersed, and deeply involved. Merleau-Ponty suggests that 
rather than being directed by a conscious purpose and its prom-
ise of satisfaction, body-subjects act according to a more basic 
kind of motivation, which he talks about as one’s body seeking 
to come to terms with and get into equilibrium with the situa-
tion: « our body ... is a grouping of live-through meanings which 
moves towards its equilibrium » (Merleau-Ponty, 1962, p. 153). 
As argued by Dreyfus (1996), it is worth noticing that the kind of 
skillful coping that Merleau-Ponty has in mind does not require 
mental representations in the form of goals, intentions, or plans 
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with which cognitivism trades. Skillful coping should rather be 
thought of as a kind of direct response to perceptual gestalts that 
have, based on one’s acquired skills, different levels of familiarity 
(Dreyfus, 1996).

A movement is learned when the body has understood it, that 
is, when it has incorporated it into its ‹ world ›, and to move 
one’s body is to aim at things through it; it is to allow oneself 
to respond to their call, which is made upon it independently 
of any representation (Merleau-Ponty, 1962, p. 139) 

The motivation for skillful human behavior is hence a kind of 
continuous struggle; an ongoing seeking to come to terms with 
the situation one is in; a search for equilibrium with the environ-
ment; or as Dreyfus (1996) formulates it, a striving for a ‹ maxi-
mum grip › on the situation: « there is an optimum distance from 
which it requires to be seen, a direction viewed from which it 
vouchsafes most of itself [...] We therefore tend towards the 
maximum of visibility » (Merleau-Ponty, 1962, p. 302). For Mer-
leau-Ponty, this kind of motivation, the continuous struggle of 
coming to terms with the situation at hand, is a basic way of be-
ing-in-the-world central to his understanding of embodiment 
and meaning.

With these ideas—albeit not making these influences ex-
plicit—Suchman (1987) was able to criticize cognitivism for 
its assumption that human intentions, actions, and plans can be 
explained and represented by computers—as for instance task 
analysis approaches such as goms tend to claim—as computers 
as previously found are typically able to embrace an understand-
ing of neither physical nor social situatedness. Plans, for instance, 
must rather be seen as potential means for situated action, argued 
Suchman, not as master plans that are once decided upon and 
then executed. People do not live their lives according to plans 
and goals, but are rather constantly involved in improvising what 
to do next. While most of everyday life is wholly routine, requir-
ing neither explicit goals nor plans (Agre, 1988), when there is 
a need for plans, they seem to be highly dependent on the rich-
ness, situatedness, and social character of human action (Such-
man, 1987). 

To deal with these issues, Suchman (1987) relies on Garfinkel’s 
(1967) Ethnomethodology. At a basic level, ethnomethodology 
means the way in which people make sense of their social world, 
where Garfinkel (1967) draws heavily on the phenomenological 
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tradition, primarily Schutz and Husserl’s work (Sharrock & An-
derson, 1986). A key assumption of ethnomethodology is that 
the social world is deceptive: it appears structured, organized, 
and orderly, but is potentially chaotic. Social order is constructed 
when individuals are confronted with social reality through sense 
impressions and experiences which they organize into a reliable 
pattern. For this sense-making process, Garfinkel (1967) argues 
the importance of indexicality. The term addresses the ways in 
which people make sense of a particular action, a statement, or 
another kind of sign by reference to the context in which it oc-
curs. Suchman (1987), following the principle of indexicality, 
states that the meaning of a verbal comment, for instance, is only 
to be understood with reference to the actual situation in which 
the comment is made, while the very same comment concur-
rently defines the situation. In this way, she not only proposes 
that it is the richness, situatedness, and social character of hu-
man action that are the main themes to be studied, but also that 
these issues cannot be studied in a laboratory setting; they must 
rather be pursued in their particular context—where the action 
is (Suchman, 1987).

In this way, Suchman’s work popularized ethnographic and eth-
nomethodological perspectives to the field of interactive systems 
design and human–computer interaction. In doing so, she was 
able to not only question the cognitivistic claims that plans and 
actions can be broken down into bits and represented in a com-
puterized model, she also suggested that empirical observations 
should be carried out not in a controlled environment but rather 
where some specific activity naturally occurs, in its typical con-
text. In the context of hci, ethnography and ethnomethodology, 
with roots in sociology, anthropology, and phenomenology, have 
become frequently applied and significant means of design; both 
when it comes to studying users to understand different aspects 
of information technology use, including how these systems fit 
in with other parts of the work practice, as well as being directly 
used to inform design of new or improved interactive systems. 

Application Areas of Ethnographic Techniques

One way of describing ethnography is to say that it is an obser-
vational technique that from a naturalistic perspective is con-
cerned with giving an account of a certain domain of life from 
the perspective of the people involved in that domain (Hughes 
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et al, 1993; Hughes et al, 1995). The role the researcher takes 
on in this activity is to participate in people’s daily lives—in this 
case their life at work—with the purpose of collecting first-hand 
experiences of how people experience their involvement in the 
world, by listening to what people say, watching what happens, 
and asking contextual and situated questions when that is needed 
to understand what is going on (Hammersley & Atkinson, 1993; 
Hughes et al, 1995). Significant examples of ethnography related 
to hci and cscw include Suchman (1987); Heath & Luff (1992); 
Bentley et al (1992); and Ackroyd et al (1992). As noted previ-
ously, Suchman (1987) studied the troubles involved in using a 
photocopier, showing the way that the complexity and context 
dependency of even seemingly simple tasks go well beyond the 
point of decomposition and specification. Heath & Luff’s (1992) 
study of the London Underground line control room shows how 
ethnography may come to inform the actual design of a novel in-
teractive system in a direct way. Important accounts of the useful-
ness of ethnography in cscw design are also evident in Bentley et 
al’s (1992) studies of air traffic controllers and in Ackroyd et al’s 
(1992) ethnographically inclined studies in the context of police 
work. These authors come to the conclusion that ethnographic 
techniques are useful to uncover crucial aspects of work which 
may remain hidden from psychological task-based approaches as 
well as from formal organizational divisions of labor.

¶ the mobile  service  technician

To get an initial understanding of the context and situatedness of 
this project—the Mobile Service Technician—it is important to re-
alize that it has been completely funded and carried out in collab-
oration with the Swedish-Swiss industrial company abb. The op-
portunity for this project occurred when abb launched a brand 
new information technology infrastructure:

As key element of its business strategy, abb has committed to 
a broad program of product development and positioning un-
der the Industrial it umbrella. This initiative is geared toward 
increasing standardization of abb products as the ‹ building 
blocks › of larger solutions, while building in functionality that 
will allow multiple products to interact seamlessly as com-
ponents of real-time automation and information systems 
(Hoffman, 2001)
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Within abb, Industrial it is not only sen as a control system for 
configuring plant technology, it has also been proposed to be a 
way of thinking, or rather a re-thinking, about what the company 
is offering its customers. According to abb, their primary and 
most valuable product is not the tangible things shipped in boxes, 
but rather the combination of those products and the knowledge 
and skill associated with producing, maintaining, and further de-
veloping them (Hoffman, 2001). 

In a more technical sense, abb has defined around 30 so-called 
functional categories, each of which corresponds to an Indus-
trial it product suite, which may embody hardware, software, 
or service based components. According to abb’s own regula-
tions, these components must, first, be standard and available for 
use by business units across abb without additional engineering. 
Second, they must take advantage of abb’s Aspect–Object archi-
tecture, based on Microsoft’s Component Object Model (com). In 
some ways, it introduces an objectivistic model of the world in 
which the latter, in this case: a production line or a whole facto-
ry, becomes regarded solely as a number of objects, e.g. devices, 
machines, materials, and products, each with relations to other 
objects and embodying a set of specific properties. While the 
various objects and their particular software may—and typically 
do—reside on multiple networks or computers, each object car-
ries an integral collection of characteristics, e.g. configuration, 
efficiency, maintenance, status, mechanical and electrical draw-
ings. This means that access to a particular object offers a wide 
range of context-sensitive, localized, real-time information. 
Hence, an Industrial it system is created by linking together 
a series of these distributed components in a software client 
(Hoffman, 2001). 

In light of their internal research and development in and 
around the Industrialit concept, abb had started to show in-
terested in a mobile application—or as they said, a mobile ‹ cli-
ent ›—which was envisioned as embodying the Industrialit spirit 
and complementing their existing clients, which at the time were 
all running on stationary computers. With this initial idea, our 
design team met with abb and a project initiated.
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Initial Project Vision

The early vision of this project was that it should result in the 
bringing forth of a functional prototype of a mobile information 
technology device, which would include a physical design of the 
device itself as well as the software, interaction styles, and the 
interfaces needed to make it complete enough to be testable. 
What the design team, as well as abb, early on imagined the 
system would ‹ do › was to think of it as something which would 
allow service technicians access to the information and services 
they would need in a given situation, e.g. in order to be able to 
respond quickly to breakdowns and other sudden stops that fre-
quently take place in any production line. As mentioned in the 
previous section this project was also seen, particularly from the 
abb side, as an expansion or possibly an extrapolation of their 
Industrialit concept, where this would move Industrial it out of 
the office and into a mobile use setting. 

Early on, the design team argued that we believed it to be im-
portant that in this process one should not think of this transition 
as uncomplicated. We argued, based in the ideas of this book, that 
mobility and mobile use of computer artifacts put different kinds 
of demands on the user as well as the computer involved, which 
would come to obstruct any such straightforward transition. 
Abb agreed with this claim, and provided the design team with 
a considerable (and, with hindsight, to some extent surprising) 
amount of freedom, for which we are grateful and without which 
this project would not and could not have happened. 

¶ f ieldwork conduct

This first part of the study was in some ways the homework that 
the design team had to carry out before we could indulge in more 
creative activities. We needed to learn about abb as a company, 
in terms of its intentions, philosophy, and contexts, which we 
did through numerous meetings, presentations and discussions 
with personnel at different abb sub-companies, e.g. in Olofström 
with abb Body-in-White and in Västerås with abb Production 
Systems. The design team also took part of some of the other re-
search and development projects that were being carried out at 
abb at the time, mainly through its own publication outlet, the 
abb Review. 
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But to be able to gain at least an initial understanding of what 
work is like for the service technicians in the blue-collar indus-
trial world, the design team conducted fieldwork study using 
ethnographic techniques at two large vehicle assembly manu-
facturing sites in Sweden; Volvo Trucks in Umeå and Volvo Cars 
in Gothenburg. We followed closely and took notes of literally 
everything that service technicians did during entire working 
shifts, including communication with other service technicians, 
other personnel such as line operators and managers, as well as 
any external contacts. These service technicians are generally not 
employed by abb, but rather by the company that utilizes abb’s 
products for their own production. Hence, the service techni-
cians studied were employed by Volvo, rather than by abb. 

As in all qualitative work, but especially so in observational 
work, we generally had to rely on our own interpretations of 
what was going on. But to aid this process of making sense of 
what was happening, we constantly asked contextual questions 
and chatted with the service technician in order to find out what 
their interpretations were of what was happening, and if, when, 
and how it was different from our understanding of the situation. 
Hence, we have deliberately chosen the observational—some-
times called the naturalistic—perspective, and we did not rely on 
formally set up interviews with service technicians, line opera-
tors, or their managers. We argue that interviews tend to be most 
useful for finding out how things should be carried out, e.g. in 
this case how specific work procedures have been prescribed to 
be carried out by-the-book—which in fact also may be how ser-
vice technicians themselves think they carry out them. We were 
rather interested in how things actually were performed—the 
practices that makes an organization work: what a service techni-
cian really does to solve a specific problem; which other actors 
they communicate with and for what purpose; what problems do 
they face on a daily basis; how and with whom do they collabo-
rate; and so on. In short, the focus of the field study was to form 
an understanding of the work practice of the service technicians, 
in order to see how it could be supported by a mobile support 
system—but, importantly, without turning them into work pro-
cedures.
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¶ bridging f ieldwork and des ign

In brief, a vehicle assembly factory generally consists of a number 
of cells arranged in some order to form a production line. Every 
cell has one or more specific purposes, which must be completed 
in order to proceed to the next cell. Every cell in turn consists 
of a number of components. Components are manufactured by 
a number of different vendors, and range from small lifts, trans-
porters and power outlets to complicated electronics and robot-
ics. A ‹ service technician › is the collective name used to address 
workers with a number of different skills, who share the com-
mon character of not being directly involved in production work 
(i.e. in our study: manufacturing cars or trucks) but rather in-
volved in making the production flow smoothly, attending to 
glitches, breakdowns, and sudden stops that occur throughout 
the factory. A basic delineation between different types of service 
technicians is that between those that deal solely with mechani-
cal repairs and maintenance; those that have the training to also 
handle electrical maintenance; and those that also deal with elec-
tronics. The findings of the fieldwork study reported in the fol-
lowing sections obviously only represent a small part of the study 
as a whole, but are possibly the most distinctive ones in terms of 
constituting design incentives. One of the most important parts 
of doing an observational study is not only to find design incen-
tives and problems in the current work practice, but it is also to 
get to know the intended users, the context of work and the envi-
ronment in which the work is being carried out. This contextual, 
but largely implicit, knowledge also influences design, and is as 
such as necessary as the findings that have been presented which 
deals with specific issues.

Mobile Technology in Use

One trivial but yet important finding was the understanding of 
what kinds of technology are in use already in day-to-day work, 
and for what and how they become used by service technicians. 
Early on, we saw that they already use a number of different 
mobile technology devices. Apart from various physical tools, 
such as hammers, screwdrivers, and so on, there were also pri-
marily two instances of mobile information technology in daily 
use. First, the service technicians use short-wave radios, which 
are always on and employed to send out emergency requests or 
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general information which everyone should receive. Second, the 
service technicians are also equipped with cordless digital tele-
phones (dect) used for person-to-person communication, ei-
ther between service technicians and managers or planning per-
sonnel, or between different service technicians, line operators, 
or external contacts. In addition, many of the service technicians 
were found to be carrying their own, personal cellular phones, 
also during work hours. These seemed to be frequently used both 
for making personal calls, but also for work related or semi-work 
related purposes, such as talking to family, friends, or for calling 
colleagues on holiday.

What Enables Skillful Coping?

Contrary to our initial beliefs, we found that service technicians 
do not generally repair components that break down on-site. 
Especially so for electrical and electronic problems, errone-
ous components are rather sent away for repair. With the design 
of a mobile support system in mind, this would suggest that a 
system which provides mobile access to manuals and extensive 
help on specific repair work issues would be little needed. In-
stead, it would make more sense to equip the service technicians 
with help on how to remove, install and replace components. 
Moreover, it was found that the newly employed sometimes had 
difficulty with the procedures suggested for the many different 
kinds of installations, which too might be a possible design incen-
tive pointing in the same direction. 

Also, rather than extensive use of manuals, the service techni-
cians tended to rely on two strategies for solving the problem of 
not knowing how to handle a component or for troubleshoot-
ing. In short, the first strategy involved the use of graphical blue-
prints rather than manuals. Second, and the more common strat-
egy, was to use the dect phone to immediately place a call to 
the manufacturer of the specific component, instead of even try-
ing to find the right piece of information in the extensive manu-
als. They seemed to take comfort in the interactionary nature of 
speaking to a real person about the sometimes time-critical work 
they had to carry out. By communicating with others, they also 
had access to certain kinds of knowledge not attainable through 
manuals, such as the possibility of direct feedback; knowledge 
of common problems; the possibility of being redirected, and so 
on. Hence, two possible design incentives emerge; one would be 
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to equip the service technicians with digital access to blueprints 
rather than written manuals, and the second to provide quick and 
effortless access to manufacturers of components.

In conjunction to the replacing rather than the repairing of 
components, it seemed one of the major issues all service tech-
nicians shared was the finding of spare parts. When something 
broke down in the industrial assembly line, a service technician 
were contacted—either informally by local production cell op-
erators or more formally by the service technicians’ manager 
over the short-wave radio—and usually headed to see what was 
that cause. Usually, this resulted in the service technician either 
being able to quickly solve the problem at the site or find out that 
a defective component needed to be replaced. If the component 
in fact needed to be replaced, there was generally no computer 
system available at neither of the two sites studied that would 
allow a service technician to check whether or not there were 
such spare parts in stock. At this stage, the service technician 
could do one of two things. First, she could head back to the 
office room to use a desktop computer based system to find out 
whether such a spare part was available or if it would need to be 
ordered (which was the common approach). Second, the service 
technician could call or head towards the stockroom to find out 
for herself (an endeavor carried out at some occasions, but less 
frequently). A design incentive here, as we interpret it, is to al-
low the service technicians quick and effortless access to what is 
kept in the organization’s spare part stock, so that for every com-
ponent there is a direct link to the number of such components 
available, and that there is a possibility of quickly placing an order 
of such components if they happen to be missing. The fact that 
the service technicians would know if there were any spare parts 
available would also give them the opportunity to chose whether 
or not they should try to repair on-site, or if they should imme-
diately replace the malfunctioning device with an existing spare 
part, and trouble-shoot the malfunctioning component off-line.

The Need for Context

Additionally, when a service technician stood in front of a mal-
functioning component, at least one thing seemed missing. While 
being difficult to perceive merely though observation, several 
service technicians commented at numerous occasions that they 
would benefit from some sort of history of each component. We 
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interpreted this as a call for access to a list of every maintenance 
and service event for each component. If, for instance, a specific 
part of a component such as a rubber bearing had needed to be 
replaced numerous times the same week, it seemed likely that 
the error was not so much in the bearing itself (e.g. that they 
where of poor quality) but rather that the cause of the prob-
lem persisted somewhere else. If so, then the whole component 
should be replaced. But if the problem persisted, it seemed likely 
that the cause of the break down of a specific component was the 
result of a malfunctioning or bad tuning of another component 
somewhere else. To assist these kinds of considerations, the ser-
vice technicians expressed a need to access a history function for 
each component, which would make every replacement, main-
tenance or repair activity on the specific component explicit. 
Obviously, if such a history list could be accessible in front of 
the component rather than in the office, this would also enhance 
the service technicians’ working situation in that it would reduce 
the running back and forth between the production line and the 
office. Providing an on-site history function for each component 
and each cell thus becomes another important design incentive.

The Need to Share Information

Related to the need of a history function was the perceived need 
for some sort of notice board, to allow service technicians to 
cooperate in an uncomplicated and direct fashion. Sometimes 
glitches and malfunctioning within a specific assembly cell was 
not an obvious or directly solvable phenomenon. Although each 
service technician usually had an opinion or an idea about what 
was really the cause of the problem, often there was just not 
enough time to look more closely into the matter and hence 
those ideas where often lost, or at least not communicated with 
other service technicians. Similarly, at times one service techni-
cian would have done something to a component—for instance 
made some sort of undocumented, temporary solution just be-
fore leaving for the day—which often remained unknown to 
the other service technicians. At some occasions, a substantial 
amount of time was spent not on correcting a malfunction but 
on figuring out how another service technician had implemented 
a temporary solution. At Volvo Cars in Gothenburg, there were 
in fact ordinary notebooks in use to allow service technicians to 
express similar things. But after reviewing them, we found that 
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they remained largely unused, maybe because they were not re-
ally close to the assembly cell being the focus of attention, as they 
were typically located in a quite strange, quasi-office context 
close to the production line but embodying the office environ-
ment. Here, a design incentive would be to let the assembly cells 
themselves embody these notebooks, i.e. to move them closer 
to what they describe. Also, by making them virtual, the service 
technicians would only need one device to access all these note-
books, and hence the effort needed to take part in the discussion 
or note one’s activities could seem smaller. 

The Need for Direct Communication

Quite surprising, one of the largest problems within the service 
work as a whole was a simple lack of knowledge about where 
other people were located (and what their telephone numbers 
were). The service technicians at Volvo Cars in Gothenburg gazed 
in awe at their managers that benefited from the use of Palm Pi-
lot pdas. If the service technicians needed to quickly find a tele-
phone number to another service technician or to a manufac-
turer of a specific component, it was not unusual that the nearest 
manager was asked to look it up. Obviously, this seemed to be 
a real need, while the current work-practice—that of bother-
ing managers—seems not very productive. A design incentive 
here would be to equip the service technicians with a list of use-
ful telephone numbers which could benefit from partitioning, 
such as separating between which service technicians are cur-
rently working, i.e. which are currently active in some sense, and 
which are not available. Further partitioning could be based on 
e.g. managers, foremen, planning personnel and manufacturers 
of components.

¶ des ign team and process

Drawing from the various kinds of findings and influences the 
fieldwork study had provided, the design team commenced on 
the mission of designing and implementing a prototype system 
for service and maintenance work. Other than the author of this 
book, who headed the project, an industrial designer, Staffan Er-
iksson, and an interaction designer, Niklas Andersson, who both 
represent the Interaction Design Lab (idl) at Umeå Institute of 
Design, Sweden, worked on specific parts of the project. In ad-



221

v
iii · th

e
 m

o
b

ile
 s

e
r

v
ic

e
 te

c
h

n
ic

ia
n

dition, Anders Hasselqvist, Thomas Lundqvist, and Björn Ytter-
gren, from the department of Applied Physics and Electronics, 
Umeå University, Sweden, developed some custom electronics 
needed for finalizing the prototype.

From the list of collaborators, it should be clear that the design 
team and the whole of the design project, managed and headed 
by the author of this book, have been intrinsically multidisci-
plinary, transcending the traditional discipline borders within 
design, technology, and scientific research. As an overall goal, we 
wanted to design and implement a working prototype that chal-
lenged the interaction and interface paradigms in current mobile 
technology. Also, we wanted the functionality of the prototype to 
reflect actual and empirically perceived needs of a specific work 
group, that of the service technicians in industrial assembly set-
tings. The following sections deal exclusively with the project’s 
design phase. As such, they are a description of how the design 
team moved from an initial understanding of what it is like to be 
a service technician to the design of a mobile computer support 
system. 

¶ prototype  des ign: interaction styles

An important hci and design research goal of the project was to 
make a contribution to issues regarding interaction and interface 
in mobile computing. The idea was that these results would stand 
on their own feet, i.e. they should be applicable and valid be-
yond the immediate implementation in a specific setting, but we 
obviously build our notion of what is a feasible interaction style 
on the work practice of the service technicians. We wanted to 
challenge common styles of interaction with mobile computers; 
most prominently the stylus pen based method of input. From 
the empirical findings, we understand that two handed input, 
which is the common form of interaction with palmtop comput-
ers, would not be suitable in the context of service technicians. 
It would require its user’s complete attention, both in terms of 
physical attention (where both hands are confined), as well as 
cognitive attention (reading the screen, pointing and clicking on 
interface widgets, etc.) Hence, we wanted to explore if there 
were other means of interaction that would free up at least one 
hand as much as possible, making the service technician able to 
use it for manipulation of objects outside the realm of the mobile 
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figure 8.1; 8.2; and 8.3 · Early concpetual sketches of the Mobile 
Service Technician prototype. These three sketches represent early 
attempts at thinking about some different ways in which the user 
on a basic level would come to relate to the technological device 
as well as in some sense also to the world. Top left on the previous 
page, the user wears the prototype on the arm, which was the style 
that was later chosen for the project. Bottom left, the user holds the 
device similar to holding a gun or a joystick. Top right on this page, 
the user also holds the device, but here more like a remote control. 
The argument is that our choice of the device’s basic relation to the 
body has been important. Many of the design decisions that have 
been made throughout the project, in terms of interaction styles, 
interface design, but also what kind of services and functionality the 
system provides, would likely have been di¤erent if any of the other 
basic relations to the body had been chosen instead (Sketches by 
Niklas Andersson, idl).
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computer. This would obviously also bring the act of using a mo-
bile device in this setting closer to the activity it is intended to 
support, i.e. maintenance of physical objects. In general, we have 
capitalized on three design ideas to explore and support these 
perceived needs: wearing, pointing, and tilting.

Wearing

We chose to implement the mobile computer as an arm-worn 
device, as opposed to handheld which is the common operat-
ing mode of a pda device. To some extent, this makes it pos-
sible for us to draw on work conducted in the field of wearable 
computing. Typically, a wearable computer system is a worn 
personal computer equipped with input and output devices de-
signed to be available and usable while its user is moving around 
in the physical world (Mann, 1997). It is possible to characterize 
wearable computing as having a set of qualities not generally as-
sociated with other technology. These qualities include improv-
ing and facilitating user activities independent of user motion; 
being integrated with the user, in clothes, attached to the body 
or through implants; allowing for unobtrusive interaction, e.g. 
through hands-free use or sensors to reduce the need for user in-
put; and augmenting the user’s perception of the physical world. 
By moving the device from users’ hands to their arms, we are 
also able to make use of the computational device less conscious, 
where the distinction between using and not using becomes in-
creasingly blurred, where the device becomes a natural part of 
service work. 

In terms of technology, the prototype system that has been 
developed around a customized Compaq ipaq h3660 with the 
Microsoft Pocket pc 2002 operating system. The ipaq is consid-
ered a pda-level computer, and has a 206 mhz Intel Strong arm 
32-bit Processor, a color reflective tft liquid crystal display, 64 
mb memory, a rs232 serial communication port, and a lithium 
polymer rechargeable battery. To cater for unobtrusive trans-
mission of data, it was equipped with a wireless lan pc-card. 
To produce the software used for developing the prototype, we 
have used Microsoft’s Embedded Visual Tools C++ 3. To allow us to 
have complete control over our custom interface, we used a free 
graphical software development kit entitled GapiTools.
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Pointing

The notion of embodiment is further drawn on in our design 
through the notion of interaction by pointing. Instead of provid-
ing the service technician with two parallel worlds, a physical 
world of components and production and a virtual world of in-
formation, we have actively sought to connect these two through 
the notion of interaction by pointing. 

When service technicians are in front of physical devices, such 
as a dilapidated electrical switch, they may begin to interact with 
its virtual side not by browsing or otherwise navigating a virtual 
world until they find the component—such as selecting it from 
a list or tree structure on the arm-mounted computer screen—
but rather, they point in the direction of the component in the 
physical world, and the prototype system is immediately able to 
find information about the specific component and presents its 
available functionality through the graphical user interface. The 
interface is thus dynamic in that it changes according to where in 
the physical world a particular service technician is located.

The prototype system is equipped with a Radio Frequency 
Identification Tag (rfid) reader. The rfid tag reader allows the 
user to interact with the environment by pointing at objects in 
the physical world, as opposed to pointing to virtual versions of 
them on a computer screen, as it is mounted on her glove and 
when activated reads the component’s rfid tag; a cheap tag that 
has been previously attached. The device then communicates the 
identification number received from the rfid tag to a server 
through a wireless lan connection, which in turn sends back 
information about the particular component at which the user 
is pointing. 

Tilting

There is a growing body of research suggesting that the physical 
configurations of mobile devices should determine their opera-
tion (Fishkin et al, 2000; Harrison et al, 1998; Ishii & Ullmer, 
1997; Rekimoto, 1996). This is also in line with a broader trend 
in hci which seeks to go beyond dependency on shallow meta-
phors for interaction towards embodiment of interaction, where 
meaning is created through direct and engaged interaction with 
artifacts within the physical world (Dourish, 2001). This advance 
is also evident and explored in detail by the growing interest in 
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tangible aspects of virtual phenomena, a field of research of-
ten entitled tangible computing (Ishii & Ullmer, 1997). Within 
such work, tilt has been suggested as an input method to ease 
interaction with palmtops, where the devices are understood as 
embodying their interfaces (Fishkin et al, 2000; Harrison et al, 
1998). Tilting the device itself is here the means of interaction, 
which has largely concerned scrolling and pointing on a graphical 
user interface or for menu selection.

In this project, we explored the use of tilt as an input method to 
allow both one handed input to the system, as well as contribut-
ing to the design vision of embodiment. Our contribution in this 
area is to found embodiment not only in terms of the specific in-
put method of tilting, but also in terms of the feedback given to 
the user through the screen output. To do so, we chose the force 
of gravity to be the common denominator between the human 
user and the computer system, a form of shared understanding 
between human, system, and world.

In hci, metaphors have traditionally been understood as de-
vices for conveying a complex of concepts by presenting one 
thing as if it were another (Lund & Waterworth, 1998). In con-
trast, Lakoff & Johnson (1980) provide a thorough understand-
ing of metaphors, in which they suggest that our mind operates 
by them—i.e. that we always think metaphorically—and that 
our everyday experiences are shaped by different kind of meta-
phor. Through language, we often tend to structure experience 
in terms of spatial orientation, discernible in expressions such 
as ‹ I am feeling down › and ‹ things are looking up › (Lakoff & 
Johnson, 1980; Lund & Waterworth, 1998). From the perspec-
tive of the metaphor used for interaction in this prototype, it 
should be noted that Lakoff & Johnson—inspired by Merleau-
Ponty—suggest that meaning is fundamentally rooted in basic, 
bodily experiences of our residing in physical bodies with certain 
configurations, located on a planet with certain characteristics. 
Among these characteristics, gravity takes a principal position 
(Lakoff & Johnson, 1980). Hence, according to Lakoff & John-
son, at the core of the human mind is an embodied understanding 
of gravity. Gravity per se can be defined as the force that attracts 
a body to the center of the earth or to another physical body hav-
ing mass. Implemented in software and used in the context of a 
mobile, small-screen graphical user interface, the law of gravity 
can be used to provide the interface with the property of having 
‹ weight › and as such affords a basic understanding of a device’s 
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mode of interaction and explains its behavior. Use of software 
gravitational models is also frequent in related fields of research, 
e.g. computer generated graphical effects, 3d animation, Virtual 
Reality (vr), and perhaps most prominently and frequently so in 
computer games.

A starting point and a working hypothesis was that if we consid-
er tilt as an interaction style, we will probably need to design the 
actual user interface in a way that answers to the alleged benefits 
of the new interaction paradigm, rather than to force tilt to oper-
ate on a wimp style interface originally designed for a 2d input 
device, such as a mouse. Our assumption was that this would do 
justice neither to traditional guis nor to tilt as an interaction 
style. The basic setup of the prototype interface provides the 
user with a number of screens (320 × 240 pixels) aligned hori-
zontally next to each other, each of which offers conceptually re-
lated functionality to its close neighbors. The number of available 
screens is dynamically determined by the executed application. 
Navigating the application’s interface is hence a matter of hori-
zontal scrolling of a flat surface, which is typically substantially 
larger than the palmtop screen. Selection is made by finger tap-
ping the screen. 

To the user it seems as if the graphical user interface answers to 
changes in the physical world; that the interface ‹ slides › down if 
the device is tilted. Acceleration of the sliding surface is based on 
the software model of gravity, and altering the ‹ friction › of the 
surface on which the interface is seemingly placed controls ac-
celeration and sensitivity, adding to the user experience of having 
an interface with weight. Alternating the angle of the device thus 
controls the scrolling speed, which for instance allows for easy 
switching between two screens, quickly browsing a number of 
screens, returning rapidly to the leftmost screen, etc.

It should be noted that in our implementation, the interface 
slides in the direction the device is tilted, thus in the opposite di-
rection to which scrolling by tilt is typically implemented. Some 
of the previous implementations of palmtop tilt interfaces tend 
paradoxically to rely on metaphors and interaction abstractions 
similar to those that their authors typically reject—e.g. where 
tilt is used to control a pointer on the screen—or they intro-
duce new metaphors with equally superficial connections to the 
physical world—e.g. where tilt left is used to scroll the screen to 
the left. This latter is a metaphor suggested by for instance air-
craft and motorcycle maneuvering, but with weak connections 
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to computer interface control. We recognize and draw on such 
previous work concerning this style of interaction, but our con-
tribution is to found embodiment not only in terms of the input 
method, but also in terms of the feedback given to the user. In 
doing so, we intend to deepen the user’s experience and take a 
step further away from resorting to disembodied metaphors to 
guide hci design, by connecting the virtual world with the physi-
cal in terms of both input and output, corporal intimacy, and 
multimodal interaction.

figure 8.4 · Some of the custom hardware used by the 
prototype implementation under development

To sense the tilting of the arm-worn system, we equipped the 
prototype with and a 2g accelerometer sensor and some ad-
ditional customized hardware which we used to be able to in-
put the sensory data to the system. This consists of a number of 
small, inexpensive, standard electronic components. In brief, an 
avr2313 microcontroller is connected to a 2g accelerometer 
with pwm output (adxl202). The micro controller samples 
the tilt sensor’s signal and transmits it to the computer device 
through standard rs232 serial communication. 
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¶ prototype  des ign: 
roles, functionality, and services

The functionality and services the prototype system supports 
can be divided into different groups. First, we have what may be 
called the set of functionality which provides the user with some 
level of freedom, i.e. functionality which provides a degree of geo-
graphical independence to the service technician. Among these 
are various kinds of information, features, and services which 
do not have an interest in either their physical location or some 
other physical contextual information, and as such are available 
at all times to the service technician. From a hci perspective, 
these activities are almost exclusively user initiated and user con-
trolled. In comparison, and second, the contextually aware set of 
functionality provides services which in some ways more directly 
connect to phenomena in the physio-social world, and which may 
also be initiated or controlled by these phenomena rather than 
solely by the user. This is a set of functions that allows the service 
technician to be physically involved. 

Functionality Providing Geographical Freedom

One of the initial design ideas for the prototype system was to 
combine the use of the dect phone with the short-wave radio, 
which is frequently used for such things as emergency calls. The 
reason, of course, for not making emergency calls on the tele-
phone is that it is not possible to call all available service per-
sonnel at the same time, and that it should be important to 
differentiate between a normal telephone call and an emergency 
call (of which the latter should have the highest of priorities). But 
by combining the telephone and the short-wave radio with the 
mobile device, we may solve all these issues, and also add useful 
functionality and interconnections between them. For instance, 
as one of two ever-present functions, the mobile device presents 
a list of people. This list is partitioned into a sub-list of active ser-
vice technicians, a list of managers, a list of external contacts, etc. 
This list is simple to obtain and interact with. As the telephone 
and the mobile device are the same device, it becomes very easy 
to first find a contact in the list, and then quickly—without hav-
ing to dial any numbers—just select that person in the list and 
press the call button, after which the system places the call. The 
telephone’s microphone and speaker are placed on the wrist side 
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of the arm wearing the mobile device, making the transition from 
placing a call to speaking quite simple. In addition, by combin-
ing the functions of the short-wave radio (by substitution) with 
that of the mobile device we are not only able to reach out to all 
service technicians at once, several benefits emerge. First, the 
prototype communicates the emergency call to the user in more 
than one modality. While the traditional short-wave radio is au-
dio only, the mobile device can communicate the emergency call 
though three different modalities; sound, vision, and force feed-
back. For instance, a buzzer attached to the device that gives tac-
tile feedback may prove to be very useful for this purpose, and 
that it used carefully will become a secure and reliable way of 
communicating emergency calls (rather than the sometimes haz-
ardous act of short-wave radio messaging). 

Apart from combining a short-wave radio with a telephone and 
a list of people, including the possibility of placing an emergency 
call to all users of mobile devices, the basic set of functions pro-
vided by the tool also includes a list of tasks, which is the second 
main and ever-present function regardless of context. However, 
as a centralized system would know by the use of the last scanned 
rfid tag that certain service technicians are at certain places in 
the factory at a given time, it is possible to design a system that 
keeps this list of tasks updated dynamically. Hence, if a service 
technician is occupied with a task that is more complicated than 
was first imagined, it should be possible for a centralized system, 
computer based or human based, to dynamically reassign tasks 
from one person’s list to that of others and vice versa. This way, 
the scanning of rfid tags also provides at least a clue to where 
the technicians are in time and space, and allow redistribution of 
tasks accordingly, making it highly contextually involved.

Functionality Allowing Involvement

When a service technician moves around in the physical space 
and scans a specific component’s rfid tag, some functional-
ity that is connected with that component becomes available. 
The basic set of component-related functions consists of a his-
tory function, a notebook function, component information, and 
component context information.

The history function allows the service technicians access to all 
previous maintenance and service that has been carried out on a 
particular component (including that of previous components, 
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if often replaced). An incentive to this function comes from the 
field study, where several service technicians suggested that it 
would be good to know how many times a particular component 
has been subject to repair or been replaced entirely. Here, these 
activities are presented in a list, where it is also possible to see 
who has carried out a particular activity, and be able to place a 
call directly to that person, e.g. to discuss how, what, and why 
something was done. The history list also provides a knowledge 
base for the service technician in order to find out why a certain 
component is always malfunctioning or needs to be replaced ev-
ery now and then. According to the service technicians that were 
studied during the case study, it is often the case that it is not the 
component itself that is bad, but rather something else in the pro-
duction line which has influence on the particular component. A 
history of maintenance and service activities for every compo-
nent gives the service technicians fast access to this kind of data, 
which we believe to be an important part of service work which 
the system will support and ease. Hence, the history function is 
a list of all service and maintenance activities carried out on a 
specific component, interconnected with the contact list. 

Every assembly cell, which consists of several components, 
also has its own virtual notice boards, where service technicians 
can leave small voice notes, e.g. to explain what has been done, 
and to give their view of what may cause problems. This feature 
is also a finding of the case study, especially at Volvo in Gothen-
burg, where such notice boards (or actually physical folders) ex-
isted for every cell, though seldom used. The idea here is that 
the effort needed to listen to and record small voice notes on a 
virtual notice board connected with each assembly cell is small 
compared to the current situation, where the service technician 
actually needs to sit down, find the right folder and write down 
the message. 

Naturally, the actual component itself also has a function and 
carries information. Although that technically, this information 
resides on a central server, it experientially resides on the actual 
component as the information may be retrieved by physically 
pointing at the component. First of all, the wearable device rec-
ognizes exactly which component it is in terms of model, manu-
facturer and its placement in the factory. The status of the compo-
nent, e.g. whether it is running or not, is also made visible. Based 
on a generalization of how long different components should last 
until they need to be replaced and on the component’s history 
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list (i.e. how often it is replaced in practice), an assessment of the 
component’s estimated ‹ burn time › is presented, i.e. how long it 
is until it needs to be replaced. Another important finding of the 
case study, as noted, was the fact that service technicians rarely 
use component manuals. Instead, if there is any doubt about how 
to operate, repair, or replace a specific component, service tech-
nicians prefer to call the manufacturer and ask, instead of looking 
for answers in manuals or other forms of documentation. Hence, 
our prototype does not include support for viewing documenta-
tion, because the work practice of the service technicians studied 
does not promote extensive use of manuals. Instead, they tend to 
call the manufacturer, and the design consequentially capitalizes 
on this finding and allows the service technicians to easily con-
nect a specific component in the assembly line with the compo-
nent manufacturer.

The last of the common contextually aware functions is that of 
component context information. In a manufacturing factory, a 
number of components—some large, like robots and pneumatic 
lifts, and some small, like levers and fans—make up an assembly 
cell. When service technicians point at objects in their factory, 
they might want to get an overview of what components com-
prise the assembly cell as a whole. The component context infor-
mation function allows the user access to such a list of compo-
nents, as well as indications of which assembly cells precede and 
succeed the current cell. 

To summarize, the functions provided form support of a small 
set of closely related activities, with a strong focus on supporting 
work practice, i.e. our interpretation of how work is actually car-
ried out by the service technicians established through the field 
study. From a hardware system’s perspective, we also made the 
design choice of incorporating functionality from different exist-
ing devices into the same form factor to benefit from simple but 
useful integration of services, such as the directness of pointing 
at a component in the physical world and immediately being able 
to place a call to the manufacturer of the component.
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¶ prototype  des ign: interface  des ign

It is our view that the design choice of tilting and pointing as two 
of the main means of interaction with the device should indisput-
ably also have an effect on the design of the actual user interface. 
We believe the graphical user interface should be designed in a 
way that answers to some hypothetical benefits of the new inter-
action paradigm rather than to force tilt to operate on a tradition-
al wimp style interface originally designed for 2d input devices, 
such as a mouse. Our assumption was that this would do justice 
neither to traditional guis nor to tilt as an interaction style.

The basic setup of the interface provides the user with a num-
ber of screens (320 × 240 pixels) aligned next to each other; each 
offering conceptually related functionality. The number of screens 
is dynamically determined by the user’s context within the facto-
ry. Navigating the interface is a matter of horizontally ‹ sliding › a 
flat surface which is substantially larger than the screen, which is 
made possible by the tilt interaction device previously described. 
If a service technician has not recently pointed at a specific com-
ponent in the assembly line, only the functionality with seeks to 
free the user from geographical constraints, as introduced earlier, 
is available to the user. The user may then switch between a list of 
people and a list of proposed tasks. When a component is pointed 
at, in the physical world, the contextually involved aware func-
tionality is added to the graphical user interface and allows the 
user direct access to relevant information and functionality.

Some preliminary user studies, in which six subjects were ex-
posed to the prototype in various stages of completion, have 
suggested that the proposed ‹ interface with weight › style of in-
teraction is useful for navigating through the prototype system’s 
different screens. It was also rated highly on a subjective scale of 
acceptance and appeal. However, some in-house testing suggests 
that while this style of interaction can be useful for navigating 
through different screens, it is much less useful for also control-
ling traditional interface widgets on these screens. Our hypoth-
esis is that this is because the embodiment relation that is estab-
lished between the user and the system for navigation is broken 
when interface widgets instead become the focus of attention, 
and operating these widgets by tilt seems not to result in the 
same level of embodied activity.
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fig
u

r
e 8.5 · This screenshot show

s the alw
ays accessible list of suggested tasks (left) and the service technician’s current contacts (right). The user sw

itches 
betw

een different categories by using the tabs to the left. A
ll interface objects that require selection—

contact nam
es, tabs, and buttons in this screenshot—

are 
selected by fingertapping the screen. For this to w

ork in practice, all clickable objects need to be of a certain size, w
ith a certain distance to the next clickable ob-

ject. Experim
ents w

ith our prototype suggest that the sm
allest usable finger tapping area is about .3 square inches. Throughout the prototype im

plem
entation, 

activity related buttons are right-aligned along the bottom
 of the screen, w

hile any available categories have left-aligned, verical tabs. Lists and other inform
ation 

of prim
ary interest appear in the m

iddle of the screen, w
hile subsidiary inform

ation is given to the right. O
ur m

ain aim
 w

ith this interface design has been to pro-
vide a sim

ple, clear, and consistent g
u

i
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¶ des ign reflections

The Mobile Service Technician is a fairly large project, whose 
conduct has stretched over several years. During this time, a 
number of sidetracks and efforts have been made in various di-
rections, which there is no space to discuss in detail here. But to 
close the presentation of this project, there are at least two as-
pects of this particular project which call for additional consid-
eration. First, there follows a discussion of the various ways in 
which the Mobile Service Technician provides its user with the 
means of embodied interaction. Second, partly as a result of that, 
we will discuss how the prototype system opens up the door to 
collaboration for its user in a way which computer support sys-
tems are typically not able to do. 

Embodied Interaction

As previously introduced, the Mobile Service Technician is 
founded on three concepts of interaction not generally embod-
ied by current mobile information technology, e.g. as analyzed 
in the previous part of this book. It is held that these add to the 
level of embodiment as experienced by the service technicians in 
carrying out their work. First, that the prototype is worn, as op-
posed to held, makes the entire act of computing appear closer 
and more intimate to the human user, as well as it helps to reduce 
the level of attention and conscious effort needed for operation. 
Second, interaction by pointing in the physical world, as opposed 
to for instance browsing a virtual space, bridges the gap between 
the objects in the physical world of service and maintenance 
work and the mobile support system, by connecting the physi-
cal world with the virtual world in a straightforward, direct, and 
obvious way. Third, using tilt as an interaction style and an input 
means, as opposed to for instance a stylus pen and virtual scroll-
bars, provides the user with both the possibility of handling sev-
eral interaction activities with one hand, as well as it adds to the 
experience of having an interface with weight, which responds to 
changes in the physical world.

From the sketches of the prototype system provided in this 
chapter, these three concepts were developed fairly early in the 
design process, around which the whole system ultimately be-
came molded. As it is arm-worn, it is to some extent ‹ always 
there › for the user, from which use may seem to become in-



238

p
a

r
t th

r
e

e
 · v

a
r

ia
tio

n

creasingly inattentive and unconscious. Rather than having to 
consciously decide when to use the device, it is there for the 
user all the time—but not in-between the user and the world; 
it must not be the center of attention, like a desktop computer 
or even a typical handheld device. Users are hence as much in 
the physical world as they are in the virtual world, attempting to 
minimize the transition between the two. The three concepts of 
wear, point, and tilt all conspire to recast mobile hci into what 
has been previously addressed in this book as human–computer–
world interaction. Wearing, pointing, and tilting all in different 
ways capitalize on the important threefold relationship between 
the human user, the computer, and the world. This project hence 
shows that mobile technology that deals with information and 
communication can also draw on this notion; it is not a mode of 
operation which is restricted to merely perceptual technologies.

Collaboration 

One of the aims of the prototype design was to develop a system 
in which the collaborative nature of the service technicians’ work 
practice, a finding which was encountered and explored during 
the fieldwork, was emphasized and capitalized upon. The kind of 
collaboration that took place among the service technicians stud-
ied was of two kinds. First, there was the kind of collaboration 
which took place using some kind of distance-spanning techno-
logical mediator. Most often, in-house dect phones or mobile 
phones served this purpose, allowing for instance one service 
technician to help another one at a different location in the fac-
tory. In the prototype design, this first kind of collaboration is 
thought to be encouraged and capitalized on by the system’s 
built-in voice communication features, as well as the various 
ways in which service technicians may be connected to physical 
objects, for instance by leaving virtual notes connected to certain 
physical locations.

Second, it was also found that another kind of collaboration 
permeating service work is on the contrary to distance-spanning 
and geographically independent actually highly situated in the 
physical world. From the fieldwork study, there are a number of 
findings in support of this claim. The service technicians’ shared 
objects of concern are often physical objects, and frequent dis-
cussions take place between them in the physical proximity of the 
object. Service technicians sometimes need to use their bodily 
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skills and strengths to lift or maneuver devices, and they often 
show each other how something is done in a very direct sense, 
for instance explaining how a robot is to be reprogrammed by 
showing how it is done. 

Consequently, we have come to consider collaboration in this 
setting not primarily in terms of the sharing of information, in 
terms of awareness over distance, or in terms of asynchronous 
communication. While these collaborative features have their 
place also in settings far from the office environment, we sug-
gest that what is meant by collaboration may differ substantially 
between different work practices and different activities. For in-
stance, the collaboration that takes place between the pitcher and 
the backstop in a game of baseball is not the same kind of col-
laboration as that which occurs between two researchers writ-
ing a paper. Through our study, we have found that supporting 
collaboration in the setting of service technicians is more like the 
former than the latter. 

From the above description of our fieldwork findings, it is easy 
to extract the importance of the body in this type of work; a pri-
macy of bodily concerns largely different from the concerns of 
the body that we encounter in the white-collar world (Zuboff, 
1988). But, as introduced earlier, it is the white-collar world that 
has been the major influence on research and design in the area 
of cscw, and thus this kind of more physical and hands-on col-
laboration is often forgotten in cscw design in favor of various 
ways of bridging distances and passing information. But in this 
project we found that the primacy of the body and the service 
technicians’ way of direct involvement with the physical world 
should form an important part of our design efforts. To allow the 
service technicians to operate directly on the world, it would be 
important for us not to tie them to a specific location in the way 
a desktop computer ties its users to a desk, or the way a note-
book computer ties its users to the nearest flat surface. In direct 
involvement with the world, the concept of mobility seems cru-
cial and we believe that a system worn by the users, freeing their 
hands and allowing them to move freely, and which would be able 
to communicate directly with both the physical world as well as 
with other people, would be the most favorable design solution.

We argue that the situatedness of the service technicians in the 
physical world, made possible through the way in which the sup-
port system is designed, enables them to continue to collaborate 
in a way which is in line with their current work practice. This 
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is not done directly through additional functionality built into 
an existing computing device, such as instant messaging, shared 
documents or whiteboards, and visualized awareness of location 
added to a desktop computer system. Rather, our approach is 
to consider the work practice as it is currently established, and 
from this try to support the way collaboration is already tak-
ing place—permeated by physical presence and involvement. 
Hence, by designing a low attention, mobile, and arm-worn inti-
mate system it is possible for the service technicians to continue 
to cooperate in the same physical sense as they are used to, while 
at the same time giving the service technicians access to compu-
tational services and information. 

These services and the information they carry are today only 
found in desktop computers, where the service technicians 
need to step away from the site, into an office-like environment, 
where they sit down, typically in solitude, to find the right piece 
of information in a myriad of different computer systems. With 
the embodied interaction approach, we believe collaboration is 
made possible through the design of the system, making it rel-
evant also for the cscw community, but not in the traditional 
sense of adding features to existing computing environments. 
As service technicians need access to virtual information and 
benefit from functionality made possible by the use of a comput-
er, it seems not to be the question whether or not they should be 
equipped with or have access to computational power, but rather 
how their system should be designed to suit their work the best. 
Hence, our design is intended to allow service technicians to col-
laborate in the physical world, supporting collaboration as much 
through what it is not—e.g. obtrusive, complex, stationary, in 
need of constant attention, etc—as through what it is. The pro-
totype gives the service technicians access to useful information 
and services, but does so in a way which enables them to function 
and play an active role in the physical and social world. For the 
service technicians we studied, it is in this world that collabora-
tion takes place.
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¶ The  s l i d e  s c r o l l e r

on a  number  of occasions in this book, the 
argument has been made for a shift in our conceptualization of 
mobile information technology from the view of such devices as 
self-contained worlds of objects—an outlook that was found to be 
promoted by the desktop computing paradigm—to an acknowl-
edgement of them also as objects in the world. The Slide Scroller 
prototype is designed to be a straightforward example of one 
implementation of this alternative conceptualization, which in 
a clear and understandable way should make the difference be-
tween these two notions visible, as well as demonstrate some 
potential benefits of the latter. With this prototype, we present 
a partly novel way of thinking about interaction with palmtop-
sized devices such as personal digital assistants (pda), in which 
the device as a whole comes to embody its means of interaction. 
In this, web browsing—a well-known problem area for devices 
with small screens—has been chosen as the application area for 
discussing this prototype design.

While the Slide Scroller prototype is arguable more limited in 
some respects than some of the other prototypes discussed in 
this book—for instance when it comes to the prototype’s scope 
as well as the length and budget of the actual design project—it 
equally well demonstrates several of the key issues that are being 
discussed and examplified throughout this book. First, it clearly 
shows how interaction styles, interface design, and ultimately 
also the functionality and services provided by a device cannot 
simply be regarded as separate. When in this way the basic inter-
action style is literally turned inside out, we see how it comes to 
have great influence also on the way interfaces are designed and 
ultimately also how and for what the device is used. Second, this 
prototype implementation demonstrates in a legible and quite 
tangible way the discussion of the difference between concep-
tualizing mobile information technology as objects in the world 
versus seeing them as worlds of objects. The fear has been that if 
this discussion is not exemplified through a number of actual de-

9
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signs, it may remain at a fairly abstract level—possibly only of in-
terest to a small academic community. Third, with this prototype 
design in mind, it becomes possible to discuss a pertinent issue 
in mobile interaction—that of web browsing—and the way in 
which such interactional issues may need to be considered topics 
for problem setting, not only problem solving. 

¶ small  screen di splays

Typically, as was shown in chapter five, interaction with pdas and 
other kinds of palmtop computers typically proceeds by the user 
holding the device in one hand while using a stylus pen in the oth-
er hand to manipulate virtual objects on a touch-sensitive screen. 
On the device, there is also typically a number of different but-
tons which may have fixed or contextual mappings to some of the 
device’s applications. 

One of the major and well-known concerns in mobile hci 
at the moment is the problem of the limited amount of screen 
space that these devices have on which to display information 
(e.g. Jones et al, 1999). As previously discussed, screens cannot 
generally just be made larger and larger, at least physically, as de-
vices must be able to fit into hands and pockets and be easily and 
unobtrusively carried. Of course, as we remember, making them 
substantially larger would actually go against another design ide-
al in mobile interaction, namely that of miniaturization. Given 
the small screen real estate provided to the interaction designer, 
screens tend easily to become cluttered with information and 
various interface widgets, such as buttons, menus, windows, and 
labels, that are needed by the interaction style applied.

In the 1980s, considerable effort went into research and de-
velopment into issues of how various kinds of information could 
best be displayed on small screens. The reason behind this inter-
est was that some modern devices of the day, like typewriters, 
photocopiers, and atm machines, had been equipped with dis-
plays which were generally only capable of showing just a few 
lines of text (Buchanan et al, 2001). Contrary to what one would 
suspect, it was however found that people’s abilities to read and 
understand text and navigate through menus were not generally 
too severely reduced by these small displays. Displaying one or 
two lines of text at a time—compared with twenty—was found 
to reduce reading speed by only a small percentage (Dillon et al. 
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1990; Duchnicky & Kolers, 1983).
When typewriters were replaced by desktop computers, and 

photocopiers as well as atm machines where equipped with in-
creasingly large screens during the latter half of the 1980s, many 
of these early findings seem to have sunk into oblivion. Because 
when mobile phones, pdas, and other kinds of mobile informa-
tion technology were introduced during the 1990s—having rela-
tively small screens but a need to communicate a wealth of infor-
mation—surprisingly few references to the earlier work on small 
displays can be found. What did happen at this time, however, 
was that researchers began experimenting with various ways in 
which the interaction and interface ideals of the desktop com-
puter could survive in this new form factor. 

Some began experimenting with altering the appearance of the 
interface widgets, i.e. interface buttons, windows, knobs, labels, 
etc. Kamba et al (1996), for instance, implemented a system with 
transparent widgets, which could be juxtaposed on top of docu-
ments or other kinds of information visible on the pda. The main 
idea behind this technique was to avoid wasting precious screen 
space on fixed interface controls, so that the latter should ap-
pear only when needed. Another approach applied to deal with 
small screen displays was to focus on limiting the amount of in-
formation that was actually provided to the user, for instance by 
marking up content and only displaying the most crucial parts of 
documents on small displays (Johnson, 1992). Bier et al’s (1993) 
Magic Lens technique was a filtering tool that became used for 
changing or slightly modifying the presentation of information 
on the screen over which the lens was put. 

Yet another way of approaching the problem of small screen 
real estate that has been explored in hci research is to use 
different kind of zooming techniques. With the Pad++ technique 
(Bedersen & Hollan, 1994), users are able to focus on and zoom 
in on a specific portion of a document, with an animation added 
during the zoom to try to maintain the link between the zoomed 
area and its context. This specific technique is only one of nu-
merous prototypical implementations of various kinds of mixes 
between providing the user with focus on a specific portion of 
a document, and that specific portion’s context in the document 
as a whole. Perhaps the most well-known of these take off from 
so-called fisheye views (Furnas, 1986), but there have been many 
variations of the Focus + Context theme designed especially for or 
with implications for small screen presentation of information 
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(e.g. Rao & Card, 1994; Lamping et al, 1995; Holmquist, 1997; 
Björk et al, 1999).

Web Browsing: An Acknowledged Problem with Small Displays

The interest in using pdas for browsing the web in a mobile use 
context is not new; Gessler & Kotulla, for instance, discussed this 
idea as early as in 1994 (Gessler & Kotulla, 1994). In the contem-
porary discussion in mobile hci however, there seems to be a 
general agreement that a key issue with the small screen displays 
featured on most mobile devices is that they do not provide ad-
equate support for web browsing. 

Most web sites are designed to be useful and appear nicely on 
the screens of desktop computers which typically have a resolu-
tion of at least 1024 × 768 pixels, often more, which should be 
compared to the typical pda screen resolution residing in the 
range from 160 × 160 to 240 × 320. Viewing websites ‹ as-is › on 
a pda hence generally requires a substantial amount of scrolling. 
While traditional web usability experts used to argue that scroll-
ing should be avoided completely, Nielsen (1997) has come to 
recognize that users now seem to have become increasingly ac-
customed to having to scroll web pages on desktop computers. 
While this sounds promising for small screen web browsing, an 
additional problem in this area is that scrolling on a pda typical-
ly requires movement both horizontally and vertically whereas 
scrolling web pages on full-size displays is generally one-dimen-
sional; only up and down. Because pda users have to scroll in two 
dimensions, there is an obvious risk that they quickly lose direc-
tion on the page and generally experience being more or less lost 
all the time when it comes to navigation. 

This navigational problem has also been empirically established. 
An attempt to understand the browsing of conventional web pag-
es designed for large-screen viewing on small screen displays was 
carried out by Jones et al (1999). Through user evaluation, they 
found that users of small screens were only half as successful in 
completing some information related tasks as were users sitting 
in front of large-screen displays. In addition, small screen display 
users were found to be prone to making a larger amount of in-
correct choices while navigating the web pages and tended to be 
less willing to browse deeply into the content provided to them. 

Obviously, one approach to overcoming some of the limitations 
in this particular area would be to provide web sites that have 
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been specifically designed for use on small screen devices such as 
pdas. Some efforts in this area include the Wireless Markup Lan-
guage (wml) and not least the now somewhat infamous Wire-
less Application Protocol (wap). From a designer’s perspective 
however, the problem with this approach is that one must then 
produce an additional web site especially for small screen users, 
and likewise, from a user’s perspective, this approach limits one 
to the subset of providers that actually do so.

So, to overcome the problems of browsing the web on devices 
with small screen displays without resorting to providing a mir-
ror miniature web, a number of different research prototypes 
have been developed. Many of these prototype implementations 
draw on and implement special information visualization tech-
niques or use filters to reduce the amount of information, as was 
briefly introduced in the previous section. Some examples are 
the Power Browser (Buyukkokten et al, 2000), the west brows-
er (Björk et al, 1999), and the rsvp browser (de Bruijn, 2001). 

In the remaining sections of this chapter, an alternative solution 
to these problems—the Slide Scroller prototype—will be intro-
duced and reflected on as a potential technique for browsing the 
web on palmtop-sized screen displays. Relying neither on some 
of the previously mentioned visualization techniques nor on in-
formation reduction, this browser instead draws on the idea of 
perceiving a handheld computer as an object in the world. 

¶ project  background and des ign team

Unlike some of the other prototypes included in this book, which 
are the result of projects spanning over several years, the conduct 
of this little project has been a quite straightforward process from 
the initial idea to the prototype’s realization. In the Mobile Ser-
vice Technician project—introduced in chapter eight—the au-
thor of this book had experimented with and implemented a way 
of using tilt as an alternative way of providing input to an arm-
worn computing system. In that project, which as we have seen 
in a number of ways also draws on the notion of mobile devices 
as objects in the world, tilt was not used primarily to control in-
terface widgets or to scroll lists. Rather, tilt was used to move in 
between entire screens, making it possible to keep the interface 
horizontal (but substantially larger than the screen) instead of 
vertical (with overlapping windows). Rather than thinking of this 
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kind of navigation in terms of scrolling, it became natural to think 
of the arm-worn pda’s screen as a kind of a peephole; as a small 
opening to a much larger whole. Because we chose to provide 
the user with the experience of having an interface with weight, 
it became obvious that conceptually as well as experientially the 
interface moved (or rather ‹ fell ›) when the arm-worn device was 
tilted, while the device itself (the ‹ peephole ›) remained fixed on 
the user’s arm. In the Slide Scroller project, on the other hand, 
we wanted to explore the same underlying idea—having a vir-
tual world which was substantially larger than the visible area of 
the screen—but here we wanted the physical device to move, 
the peephole, while the virtual world (the interface) remained 
seemingly fixed in the physical world. As this interactional style 
allows users to manipulate physical objects which affect virtual 
information, it makes sense to compare this prototype with the 
growing field of research in the area of tangible interaction (e.g. 
Ishii & Ullmer, 1997).

Other than as a quite general interaction technique potentially 
useful for small screen display devices such as pdas, digital cam-
eras, and mobile phones, one specific area in which this notion 
appeared especially appealing to us was in the area of web brows-
ing. 

The actual process of moving from the initial idea to the real-
ized prototype implementation was fairly short, in total less than 
a month. The initial idea and the application area of web brows-
ing came out of discussions among the design team, whose mem-
bers share an interest in alternative models for interaction with 
mobile devices. Apart from this book’s author, the design team 
consisted of Andreas Lund and Mikael Wiberg, both of whom 
represent the Interaction Theory Lab (itl) in the Department of 
Informatics at Umeå University, Sweden. 

¶ prototype  des ign 

The prototype that we have designed and implemented, the 
Slide Scroller, uses the technology of an optical mouse, which 
is removed from its ordinary use context and attached to a pda. 
Rather than using this setup to manipulate objects that become 
visible on the pda’s screen—for instance by providing a mouse 
pointer that a user may move around on the device’s screen—our 
design has pursued the idea of the device as an object in the world 
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by letting the whole of the device be manipulated for interac-
tional purposes.

Drawing on related research efforts of using spatially aware 
handheld devices as peepholes (Fitzmaurize, 1993; Fitzmaurize 
et al, 1993; Ishii & Ullmer, 1997; Fallman, 2002; Yee, 2003), we 
envisioned web browsing with our prototype as a matter of pre-
senting a virtual web page, which appears as remaining seeming-
ly fixed on for instance a table, by physically moving the device, 
through which different parts of the web page become visible. 
As the web page remains fixed in the physical world, users very 
quickly seem to understand what is going on and do not appear 
to frequently ‹ get lost › as is an often-reported case when brows-
ing web pages on small displays with the use of scrollbars. 

This technique is also good for quickly browsing a web page to 
find some specific content, as scrolling with the Slide Scroller is 
much quicker than is using traditional scrollbars. With our proto-

figure 9.1 · Browsing a webpage with the Slide Scroller is 
about moving the device as an object in the physical world. 
It is hence not about moving the web page as a virtual object 
on a fixed screen, as one typically does on a wimp system
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type, the speed with which one is able to move between different 
portions of the web page is in addition also completely decided 
by the user. If reading a text on the page; the user may slowly 
move the device, following the text as she reads. However, if the 
user is less bothered with details, quickly moving the device back 
and forth provides an overview and a general impression of the 
particular web page as a whole. 

Hardware Realization

In terms of hardware, the prototype consists of a pda (a Compaq 
ipaq), an off-the-shelf optical mouse, and some specific custom 
hardware that had to be constructed from scratch. For the latter, 
Anders Hasselqvist and Björn Yttergren, Department of Applied 
Physics and Electronics, Umeå University, Sweden, were con-
tracted to design and implement the additional circuitry needed. 
The role of this circuitry is simply to connect the pda with the 
guts of the optical mouse, which holds the circuitry able to sense 
movement on underlying surfaces, and to send this data to back 
to the pda in a format readable by our prototype application. 
For the communication link between the custom made circuitry 
and the pda, we chose to make use of the pda’s infrared serial 
communication port. Other than being aesthetically quite neat 
compared to using the traditional and quite bulky serial port 
socket (as was the case in the Mobile Service Technician project, 
see chapter eight), using the infrared port also makes it possible 
to quickly and without effort disconnect the pda from the plas-
tic prototype body holding the sensory circuitry. An extension of 
this is of course that it would be possible to develop a number of 
different devices, each embodying different kinds of sensors use-
ful for different purposes and situations, which it would easily be 
possible to switch between. 
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figure 9.2 · An under-the-hood picture of the Slide 
Scroller’s body and its incestines—the custom hardware 
needed to realize the prototype’s interaction style

Physical Design

The physical design of the Slide Scroller prototype (see figure 

9.2 and 9.3) had some initial requirements. First of all, the physi-
cal body needed to be a casing for the various circuitry and bat-
teries that were needed. Second, it had to be shaped in such a way 
that when lying on for instance a table, the pda’s screen should 
be facing upwards while the optical mouse sensor should be fac-
ing downwards. Third, in terms of aesthetics, we of course also 
wanted the prototype to be appealing and useful for its purpose, 
not overly big and clumsy. In this, we assumed that as the pro-
totype would not incorporate any additional buttons, knobs, or 
any other interactional means other than the downwards-facing 
sensor, the physical design would benefit from being as small as 
possible and perhaps even anonymous in character—clearly not 
aiming to be the center of attention. 

Before the prototype finalization process began, the design 
team discussed a number of different ways in which it could be 
physically shaped. Ideas ranged from a fairly large ‹ snow sledge › 
to a magnifying glass to a precious wooden vessel. The actual 
physical design, using a truly minimal budget, was carried out by 
the author of this book during a few weeks of the winter of 2002. 
A standard Compaq expansion kit, originally intended to allow 



ix
 · th

e
 s

lid
e

 s
c

r
o

lle
r

251

two pc-cards to be attached to the ipaq, was taken to pieces and 
its plastic casing was used as the basis for the whole design. The 
custom made circuitry, including an infrared beamer, the circuit-
ry containing the optical mouse sensor and two battery holders 
were then all attached to a piece of plastic panel. The original 
flipside of the expansion jacket was cut off to be replaced by the 
plastic panel. To connect the infrared beamer to the pda, a small 
vacuum formed plastic hood was designed and attached to the 
top of the prototype (see figure 9.3). This hood, other than aes-
thetically pleasant, holds a small mirror which reflects the infra-
red beamer’s signal into the pda infrared eye. Finally, the whole 
of the physical prototype was polished and painted black. 

figure 9.3 · Picture taken during the prototype’s physical 
design
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¶ des ign reflections

The main argument in this chapter is that the Slide Scroller pro-
vides the user with the possibility of embodied means of inter-
action in a number of different ways. In the following sections, 
some reflections on this claim and on the design of the Slide 
Scroller prototype in general are provided. For instance, what 
makes the Slide Scroller an example of embodied interaction? 

Embodied Interaction

First of all, as argued earlier in this work, it seems viable to sug-
gest that the Slide Scroller as well as the Mobile Service Techni-
cian prototype belong to a class of mobile devices in which the 
device itself embodies its interactional means; the device itself, 
its body, is its interaction device. As was the case with the Mobile 
Service Technician, one could tilt the device itself, whereas with 
the spatially aware Slide Scroller, the device is physically moved 
in two dimensions. 

Second, use of the Slide Scroller transforms web browsing from 
an abstract activity—seemingly taking place ‹ inside › the comput-
er’s virtual world—into a physical activity, as navigation is con-
ceptually brought out and done in the physical world. Navigation 
becomes a physical activity both because the web page itself is 
given a seemingly fixed location in the physical world, but also 
because moving the peephole is a physical activity; anything but 
abstract. Moving the device around, getting a feel for the struc-
ture, layout, and content of a web page using the Slide Scroller 
hence becomes a matter of getting to know physical distance, 
which appears much less abstract to users than does scrolling a 
completely virtual world. An argument as to why this might be 
the case is offered by Yee (2003):

Peephole Displays fall into the category of spatially aware 
displays, which differ from [other kinds of interaction tech-
niques] in that they create a positional mapping between the 
virtual space and the real world, enabling the use of spatial 
memory for navigation (p. 2)

Hence, through our design, where the web page appears to lie 
at rest on a table or other supporting surface, users may draw on 
their spatial, physical-world knowledge for navigation. As a user, 
by exploring the page, very quickly gets a sense of how large an 
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area—in physical terms—it occupies, moving from one part of 
the web page to another is simply a matter of spatially recalling 
or guessing how far away that part is from where the user is at 
the time. Because navigation in this way is ‹ brought out › into the 
physical world, navigation is made less abstract, more direct, and 
certainly more embodied. 

Third, the Slide Scroller may also be thought of as embodied in 
the sense of having a direct and strong relation to the user’s body. 
From what we know about the body and embodiment from phe-
nomenology, especially through Merleau-Ponty’s (1962; 1964; 
1968) work, we may reinterpret the ‹ spatial memory › idea which 
is argued by Yee (2003) above. Here, navigation with the Slide 
Scroller becomes embodied—or known to us—in the sense that 
moving the device around in the physical world creates and up-
holds a relation between our own physical body and the device’s 
body, and that our knowledge of the device’s distance from our 
body at any time is part of the ‹ naturalness › of the navigation ex-
perienced by users of the Slide Scroller.

World of Objects versus Objects in the World

Finally, one interesting aspect of the Slide Scroller prototype 
which has been touched upon but to which it might be useful to 
return to once more, is the way in which this interaction tech-
nique reverses and thus goes against what appears to be one of 
the most intrinsic design axioms of the desktop computer para-
digm: namely what is stationary and what is dynamic. 

The traditional way in which we conceptualize a pda is to think 
of it in terms of a self-contained world of objects, similar to the 
way in which we conceptualize a desktop computer. In these 
worlds of objects, there seem to be a number of presumed design 
axioms which have been previously explored. One of these as-
sumptions is that which holds that the computer itself, its screen, 
and the virtual desktop are stationary things in physical terms. 
They are fixed, and appear as objects to which other things move. 
However, everything else that appears in and around these worlds 
of objects are on the contrary seen as dynamic in character. Physi-
cal things like floppy discs, cds, and dvds, as well as virtual things 
like windows, icons, applications, information, and notifications 
are seen as things which move in relation to these fixed objects. 
When it comes to a desktop computer, this assumption seems to 
make some sense, as the computer itself and its screen is typi-
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cally cumbersome—not to mention, heavy—to move around in 
the physical world. So, they remain fixed, and everything else ap-
pears moveable. It should be noted here that this conceptualiza-
tion is also frequently applied when it comes to interaction. We 
tend to think about interaction similarly to how we think of a cd 
as being inserted into the computer, its information copied to the 
computer’s memory, after which the diskette may be ejected out 
into the physical world. The traditional view of the nature of in-
teraction in hci is that the user provides the system with input, 
which the system tries to interpret, after which an output is given 
back to the user. The computer, in this conceptualization, can be 
nothing but a container; a self-contained world of objects.

As previously argued, the problem with mobile information 
technology—and what makes studying it important as well as 
fun—is that a number of these trusted design axioms and as-
sumptions in a very obvious way become turned upside-down. 
One of these, to the annoyance of many users and designers, is 
the uncertainty that arises where the question of what moves 
and what remains fixed is concerned. Mobile devices and their 
screens are typically not fixed to a specific location, but on the 
contrary frequently on the move. Because of this, the argument 
is that they must be seen and conceptualized as objects in the world 
and not only as self-contained worlds of objects. But as argued 
in chapter seven, this opportunity is seldom capitalized upon, as 
many mobile devices are still designed according to a conceptu-
alization of them as simply worlds of objects. The traditional pda 
is perhaps the most obvious example of this, and it has hope-
fully been of some rethorical value to use it as an example in this 
chapter. The Slide Scroller prototype demonstrates the difference 
between these two conceptualizations in a very obvious way, and 
that it is possible to think of and design mobile information tech-
nology also as an object in the world—as well as what potential 
benefits may come from doing so. 
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¶ Mee t  th e  dup l ianc e

this  chapter adds  to the small amount of 
existing research on the design of children’s technology and on 
issues related to non-traditional user groups and human–com-
puter interaction. The concept of dupliances is introduced, which 
are defined as devices that encompass both physical and virtual 
activity, as an alternative to information appliances that are only 
intended to support specific information related or virtual pur-
poses. A key design incentive is to put the uninteresting physical 
bodies of current information appliances to use. This has been ac-
complished here by combining the physical theme of play with the 
virtual theme of communication. The results of this mating are 
presented through two design concepts intending to share these 
qualities: the YoyoPager—which combines a yoyo with function-
ality resembling that of a pager—and the SkipRope++—which 
merges a skip rope with voice communication. The overall design 
goals of this variation were simplicity and pleasurability, and the 
dupliances designed came out physical, multisensory and allow-
ing social interaction and sharing while still being personal. It is 
also believed that especially the SkipRope++ prototype holds 
some interesting qualities in that under certain circumstances it 
may come to act as a material around which and with which hu-
man activity is not only made possible, but in fact shaped and co-
created. 

A starting point for the dupliance project, in which the author 
of this book worked closely with an industrial designer and an 
interaction designer, was the recognition that in today’s western 
society, computers are literally everywhere—at school, at work, 
at home, in one’s car, in one’s television set, on television, in your 
refrigerator and in many other places. In some of these places, it 
is as if one never knew they were there. The computer in your 
refrigerator, for instance, usually keeps quiet and maintains the 
temperature without interfering or obstructing. However, most 
computers one is likely to bump into on a day-to-day basis are 
much less invisible. The desktop computer for instance, which 

10
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was explored in some detail in chapter eight, is anything but in-
visible. Rather, as Norman (1998) suggests, it is in many cases the 
opposite of invisibility, it is intrusive and overbearing, complex 
and imperious. According to Norman, it leaves us with no time 
for ourselves and with an uncanny sense of lost control.

Yet, the problems, the obtrusiveness, and the complexity one 
encounters when using a desktop computer are diminutive com-
pared with those experienced by 5-year-olds, e.g. when trying to 
use a physical mouse to control a virtual button on a window that 
is inside a computer screen which diminishes and abstracts all of 
the lifeworld interaction they have come across. And of course, 
even if these obstacles could somehow be defeated—the 5-year-
old would still not be able to read the button’s label.

When it comes to research on the design of information tech-
nology, children seem to a large extent have been left out. There 
is only a modest amount of academic research published in the 
field (Druin & Solomon, 1996), especially if we regard it as sepa-
rate from publications that deal with the various impacts tech-
nology has on children, which is a much more common and ex-
plored field. A part of the answer to why this may be that it is only 
recently that technology for children has become commercially 
successful. Also, as new technologies are becoming ubiquitous 
and expected ingredients in schools and homes, developing cre-
ative and exciting technologies for children becomes increasingly 
attractive (Druin, 2001). 

This chapter adds to the small body of research on the design 
of information technology for children. It will be demonstrated 
how the concept of dupliances may prove a thought-provoking 
as well as a potentially useful concept for rethinking technology 
through the eyes of children. It is a rethinking that has to come 
about; children’s technology will not be successfully developed 
only by drawing on the knowledge of what makes grown-up’s 
technology successful—which is the traditional scope of hci. 
Designing for children is, as will be shown, both difficult and 
challenging. Doing so requires epoché, to look through the phe-
nomenological lens, as many of the preassumptions made about 
some basic properties of the user as well as some assumptions 
made about the basic scope and goal of the designed become 
turned upside down. The other way of looking at it is, however, 
to say that designing information technology for children is also 
a challenging project, but in a positive sense. It is a seldom seen 
opportunity to focus on simplicity and pleasurability, which the 
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design team believed at the time—and still believes—to be im-
portant elements of children’s technology, but which to a large 
extent are nonexistent, regarded as suspicious, or even unwanted 
qualities of technology aimed at adults. To present this project 
and the resulting designs, this chapter begins with an analysis of 
the concept of information appliances, and how some recognized 
drawbacks of this concept inform the design of dupliances. Then 
this project’s specific process of design is introduced, after which 
the prototype dupliances that have been developed are presented 
in some detail. To contextualize the project, this chapter then 
provides some notes on how the prototype designs have been as-
sessed, and an analysis and discussion of these prototypes in the 
context of the perceived user group, after which the chapter ends 
with some concluding remarks.

¶ information appliances

The term Information Appliance was originally coined by Jef Raskin 
as early as in 1978, but was only recently renewed and made 
widely popular by Donald A. Norman’s The Invisible Computer 
(1998). Here, Norman sees the information appliance as the ve-
hicle for getting away from the intrusive, imperious and intrinsi-
cally complex desktop computer, toward a more humane, unob-
trusive and invisible model of computer use, and towards what 
he sees as:

[T]he natural successor to today’s [computing] complexity 
[...] through the user-centered, human-centered, humane 
technology of appliances where the technology of the com-
puter disappears behind the scenes into task-specific devices 
that maintain all the power without the difficulties (Norman, 
1998, p. viii) 

Traditionally the term appliance has been used to name devices 
designed to perform specific functions—especially electrical 
household devices such as toasters, coffee machines, mixers, 
refrigerators and corkscrews—and which do so efficiently and 
with little conscious effort from the user (Mohageg & Wagner, 
2000). Information appliances are also defined as being designed 
to support specific activities, but specialize in information (Nor-
man, 1998). Mohageg & Wagner (2000) broaden the definition 
to include information technology artifacts dedicated to a small 
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group of tasks, which most often come as small, easy to use and 
low cost consumer devices. Examples of information appliances 
are: calculators, fax machines, telephones, electric musical in-
struments and digital cameras (Norman, 1998). Recently, the 
term information appliances has also been applied to a host of 
small devices, such as hand-held computers, mobile phones and 
pdas (Mohageg & Wagner, 2000). Whether or not these devices 
are in fact appliances in the traditional sense is highly debatable, 
but the term has been widely accepted and now appears fre-
quently, e.g. in advertising, even if the concept is not always un-
derstood or pursued (Norman, 1998).

The main characteristic of an appliance as well as of an infor-
mation appliance is its ease of learning and use, and an element 
of elegance from the simplicity of its limited purpose and scope. 
Information appliances also benefit from the specialization of 
function in that this allows customization in terms of opera-
tion, look, shape and feel. In addition, Norman (1998) suggests 
three axioms for designing information appliances. The first de-
sign axiom proposed is simplicity, where the appliance should 
strive for invisibility to the task in a Heideggerian spirit, where 
the tool should be so designed that it becomes a part of the task 
itself. Second, it should be versatile, allowing novel combinations 
and creative interconnections with other appliances, and third, it 
should be pleasurable in that the user takes pride and has fun in 
owning and using the information appliance. As such, informa-
tion appliances share the spirit of a current trend in hci towards 
computers more noticeable by their absence than their presence, 
often entitled pervasive computing (Birnbaum, 1997; Dertouzos, 
1999).

Some Perceived Drawbacks of Information Appliances

Some of the presumed benefits of information appliances pro-
posed in the previous section however also introduce a number of 
tradeoffs, which are often neglected by their proponents. While 
designed to be simple and specialized, these characteristics seem 
to come at the cost of lost flexibility and power. Both Odlyzko 
(1999) and Norman (1998) note that there is no distinct tradeoff 
between flexibility and ease of use that is optimal for everyone, 
and for that reason there is no universally optimal configuration 
of an appliance, as people have different needs. For instance, a 
child would probably not value the same configuration of a digi-
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tal camera as would an adult. Moreover, a balanced configuration 
may not even be possible to achieve for a limited user group such 
as a household, or even a single individual user, as people’s skills 
and expectations grow through learning.

Another drawback that information appliances suffer from is 
that while the concept of simplicity and devotion to a specific in-
stance of functionality may be elegant in several ways, in practice 
it also implies that many users will have to carry a whole range 
of appliances. As for the ordinary office workers for instance, 
the accumulation of the multitude of appliances they would be 
humping seems likely not to be as elegant as the single appliance 
may appear by itself.

Furthermore, while all these devices each support one specific 
instance of virtual activity, their physical bodies are merely life-
less containers. Mohageg & Wagner (2000) avow that a refrigera-
tor is bought solely for the purpose of keeping groceries cool, 
and that it does little else than blend with the rest of the kitchen 
aesthetically. From the design team’s experience of working with 
consumer products, we felt safe to say that the refrigerator is in 
fact used for a host of other purposes as well; such as a notice 
board for shopping lists and photos, and—in extreme cases—
even refrigerator poetry. Information appliances, however, seem 
seldom to give rise such additional physical functionalities. The 
physical body of a cell phone is primary nothing but a jug for 
the electrical circuits needed to support the virtual activity of 
allowing people to talk over distance. The physical shape of the 
cell phone is traditionally only used to communicate a language 
of design chosen by the manufacturer. Recently, some manufac-
turers have begun shipping cell phones with replaceable covers 
in different colors. A potential interpretation of this recent ad-
vance is that cell phone manufacturers have found that users do 
not only find the virtual functionality of information appliances 
to be important, e.g. how good the sound of the cell phone is or 
how well the antenna works, they also value and appreciate their 
physical appearances.

It has also been argued that when one device is asked to do 
more than one thing, it must compromise on how well it handles 
each distinct task. The specialization, in terms of physical shape, 
features and structure, that makes an information appliance ide-
al for one task will interfere with any other activities (Norman, 
1998). However, this view presumes that the scope of the device 
is limited to supporting only virtual tasks. It is not as apparent if 
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we consider simple analog appliances, e.g. such as a napkin. It is 
not unusual for people to put a knot on the corner of a napkin as 
a reminder of something, where the knotted corner may in fact 
be considered an instance of virtual functionality being added to 
a physical item, the napkin. According to Norman’s view of ap-
pliances, this added second task would limit the napkin’s suitabil-
ity to its physical task of drying one’s hands. However, we believe 
that the napkin in this example retains its physical functionality 
while it is able, at the same time, to hold an additional meaning 
or function. The key incitement for this line of reasoning is that it 
is our view that an appliance may in fact have two functionalities 
that will not interfere with one another, as long as one of these 
functionalities is intended to support virtual activity while the 
other supports physical activity.

¶ the concept  of  dupliances

The design team found motivation for designing dupliances from 
some of the recognized limitations of information appliances, 
drawing on two recognitions made in the previous section: First, 
the physical body of an information appliance is often only a con-
tainer—an unresponsive body—for an instance of virtual func-
tionality. Hence, a dupliance could be seen to enrichen the user 
experience either by adding a physical dimension to an informa-
tion appliance, or by adding a virtual dimension to a traditional 
physical appliance. Second, we believe that a dupliance would not 
by default suffer from the drawbacks of devices that incorporate 
more than one functionality suggested by Norman (1998), as a 
dupliance would support two functionalities where one is virtual 
while the other is physical.

A dupliance is thus a device that should be as simple to learn 
and use as any well designed information appliance, but in-
stead of encompassing one function supports two functions or 
tasks, one being virtual and the other physical. Consequently, a 
dupliance is one traditional appliance and one information appli-
ance that come together in one body, hence forming a dupliance 
(prefix ‹ du › taken from e.g. duplicity and due, Ital.). 

It is the responsibility of the designer to find physical and vir-
tual tasks that while to some extent remaining bisociational have 
some kind of orthogonal quality, and that they may be combined 
in the same physical body as well as appearing together as an en-
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ticing pair. This is by no means an obvious and easy task. In addi-
tion, we do not consider it possible to give specific guidelines or 
checklists on which to found the design of every dupliance, and 
there is no method of design or recipe available that will always 
result in useful and creative dupliances. As argued by Löwgren & 
Stolterman (1999), the result of a design process will never be 
better than the people who participate in that process, regardless 
of what method or process is being used. But we believe that it 
is possible to design many dupliances other than those presented 
here, many of which are probably better in some sense than those 
we portray.

Currently, there are not many dupliances available, but some 
examples of existing instances of dupliances include of course 
toilet paper holders equipped with virtual functionalities like 
lcd clocks or am/fm radios. However, there are a number of 
devices that should not be mistaken for dupliances, according to 
our definition, such as microwave ovens and coffee makers. Their 
virtual functionality is only intended to support the main physi-
cal activity, and hence they are in fact appliances. Arguable, they 
are dupliances in that they encompass and maintain a virtual and 
a physical dimension, but are appliances in that both these dimen-
sions work together towards a single goal. However, devices like 
Interactive Barney, discussed in Strommen (2000), could actually 
be seen as a surreptitious dupliance if we consider its physical 
function to be play and its support of virtual activity to be not 
only support of the play itself, but also to secretly influence the 
upbringing of children. 

¶ des ign team and process

As was discussed in some detail in chapter four, design meth-
ods have traditionally sought to involve designers in three stages: 
analysis, synthesis and evaluation. During analysis, it is envisioned 
that available knowledge on existing solutions and properties of 
the environment form the basic input to the process that deter-
mines the structure of the problem space in which the solution 
is sought (Goel & Pirolli, 1992). One dilemma in this that has 
not been discussed earlier—although touched upon in chapter 
8 when discussing the role of usability in hci—is that by gener-
ating knowledge only from the current situation one limits the 
boundaries of the problem space, hence the space in which one 
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searches for design solutions, and it is implausible that novel or 
radically different design solutions will be generated. To over-
come this, the design team sought some inspiration in the ap-
proach to productive design argued by Hekkert (1997).

The design process used in this project consisted of four phases, 
some of which were executed concurrently by a group of three; 
the author of this book who was leading the project, an industrial 
designer, and an interaction designer. First, the group searched 
to break down the structure of the old problem space by trying 
to question and bring up for discussion all our knowledge and as-
sumptions about information appliances. In some sense, the idea 
with this phase—although it was not made explicit to the design 
team—was to try out the phenomenological stage of epoché, and 
whether or not it would prove valuable in this context. During 
this phase, the design team made observations and discussed con-
tinuously what we perceived as potential as well as lived prob-
lems and benefits of information appliances, and appliances in 
general. This activity took place over a period of several weeks, 
during which the team were taking notes of the pros and cons of 
existing appliances and also actively sought to discuss the matter 
with others outside of the group. While this activity continued, 
the author introduced the second phase of the design process, 
which was not intended to replace the first phase, but rather ex-
tend or add another activity to it. This phase involved the design 
team in the construction of a new frame of reference around the 
concept of dupliances. At this stage, the concept of dupliances 
were not filled with any ideas on what physical and virtual appli-
ances would converge in the same body; it was a quite abstract 
concept. It was added to the team’s struggle to break down the 
appliance concept, following Hekkert (1997), as a kind of coun-
terweight so that the team would not be limited to design ideas 
determined by or influenced only by the structure of the prob-
lem space of information appliances. Gradually, the concept of 
dupliances became the overall product vision, our parti, to which 
we began relating our discussions and arguments of information 
appliances. 

Third, the design team set up what was entitled a ‹ Context Pic-
ture › for the dupliances to be designed. The design team shared 
the belief that the most proper understanding of the needs of any 
product as well as any user can best be obtained when the prod-
uct’s use context is known and has been explored. But because of 
this project’s limited budget, fieldwork or other means of getting 
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data from users was not possible. In this situation and at this stage, 
the context picture had to fulfil the role of end users. A context 
picture is a physical folder containing different kinds of informa-
tion gathered about the target user group and the environment 
in which they will be using the product. Some quick pen-and-pa-
per sketches of typical user group members were also created. 
In addition, the design team was encouraged to collect any other 
pictures, clips, or photocopies from newspapers, magazines, and 
books which they saw as having some kind of relation to the end 
users, and these were also put in the folder. Given time, this fold-
er provided the team with simple but useful representations of 
the user against which to review and relate design ideas. Just to 
have the context picture lying around on the desk when making 
drawings, brainstorming, or talking, was thought useful by the 
members of the team. Obviously, the context picture is in a way 
a ‹ low-fidelity user ›, most useful in the early stages of design and 
for concept generation. The context picture was never meant to 
substitute for real end users, and the design team did not con-
sider it as a fully satisfactory alternative to talking to, testing, and 
evaluating real users. Rather, the context picture was seen more 
as a straightforward complement—where a ‹ low-fidelity user › 
was seen as better than having no user at all.

Fourth, when the breaking down activity of discussing and 
criticizing information appliances began to ebb, the team expe-
rienced the concept of dupliances sharpen. The design process 
then moved on to a more creative phase where the team collec-
tively came up with a number of design suggestions or concepts 
through what was quite similar to a three-staged brainstorm ses-
sion. In this, physical appliances were listed on the left part of a 
large whiteboard and virtual appliance-like activities were listed 
on the right side. To curb the number of possible combinations 
in order to focus the session, play was chosen as a theme for the 
list of physical appliances, and communication as a theme for the 
virtual task list, which we believed to be in accordance with our 
defined user group, discussed below. After an hour, each side 
of the whiteboard was filled with several candidates. Until this 
stage, the team had not excluded or criticized any of the sug-
gestions that had come up. Each physical item, right, was now 
combined with each virtual item, left, into a dupliance, yeild-
ing a large number of candidates. The team then went through 
the list of candidates to find pairs that we felt made sense. These 
pairs where listed as dupliance candidates on the center of the 
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whiteboard, and some possibilities in relation to a specific pair 
were discussed briefly. After the brainstorm session, quick pen-
and-paper sketches and short use scenarios were constructed for 
each candidate and structured, analyzed and later discussed in 
terms of the framework of dupliances and the context picture. 
From these, the two design prototypes presented in this chaper 
originate. For the chosen ones, the team then developed several 
sketches, some expanded use scenarios, and eventually tangible 
prototypes.

Designing Dupliances for Children

The notion of dupliances is like that of appliances in that it is a 
concept of possible products rather than a product in itself. To be 
able to design dupliances with any prospect of being accepted and 
successful, the audience must be known, and information must 
be gathered about the users and both the social and physical en-
vironment in which they roam. This was done primarily through 
the concept of context pictures introduced in the previous sec-
tion, but also through some very limited tests with real end users, 
which will be introduced later in this chapter. We began by look-
ing at a range of possible user groups denominated by a number 
of different aspects, such as age, occupation, recreational pur-
suits, personalities, geographical location etc, all of whom could 
be supported by dupliances. During the initial design phase, the 
team noted that not many of the currently available information 
appliances seem to be tailored towards children, despite that 
some of the ideas on which the concept rests seem appropriate 
for this group of users. Since the team experienced this gap, we 
chose children aged 5–10 as the target user group for this par-
ticular set of prototypes. Later, we came to adjust the age span to 
4–7. The age span was lowered partly as a result of some prelimi-
nary user feedback, and partly because the team soon found it 
intrinsically difficult to come up with convincing scenarios of use 
that seemed proper and made sense for children age five to ten. It 
was difficult to uncover both appropriate activities at some deep-
er level of abstraction than the brainstorm session had allowed, 
as well as it was found difficult to design interaction in such a 
way that it would be useful for a 5-year-old. In the same way, it 
was difficult to find activities and interaction styles that 10-year-
olds consider fun, hip, and cool that would be comprehensible to 
someone five years of age. We thus agreed that the 4–7 age span is 
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somewhat more coherent than children age five to ten. One im-
portant factors in this, which we took into consideration, is that 
children in Sweden, as in most Western societies, generally go to 
school when they six or seven years of age. Hence, designing for 
pre-school children age 4–7 allowed us to make some generaliza-
tions about properties shared by all users, such as illiteracy and 
hints of their daytime activities. However, it must be recognized 
that there are large differences between children of any age, and 
consistent user groups are in effect unattainable. But since from 
both a commercial and a practical point of view it is impractical 
to tailor products to diminutive groups of users, these are the 
kind of generalizations into which designers are forced.

Designing technology for children is also enticing in that it 
may be considered less constraining than developing products 
for adults, as it may be easier to escape the obvious goals of 
effectiveness, efficiency and productiveness that often tend to 
permeate the goals of technology for adults (Druin, 2001). In 
addition, children also bring many interesting limitations, which 
makes projects interesting on a more concrete interface level as 
well. Input, for instance, is generally limited by undeveloped fine 
motor skills, illiteracy, limited vocabulary and often poorly ar-
ticulated speech. Illiteracy and a generally poor understanding of 
all kinds of signs, numbers, and shapes also influence the output, 
and one also has to struggle with a short attention span (Strom-
men, 2000).

Overall Design Goals: Simplicity and Pleasurability

Given the dupliance candidates the design team chose, which 
embody the physical theme of play and the virtual theme of com-
munication, with pre-school children as the user group, we be-
gan to consider Norman’s (1998) first and third design axioms 
of information appliances—simplicity and pleasurability—as the 
overall design goals of our prototypes. The designs should hence, 
according to Norman (1998), show simplicity both in terms of 
functionality as well as in ‹ ease of use ›, which we interpret as 
possessing a high level of usability, which is a vital determinant of 
engagement and thus an important part of the design of any suc-
cessful children’s product (Druin, 2001). The designs should also 
be pleasurable, in that the user should take pride in owning, caring 
for and using them (Norman, 1998). As children tend to be very 
upfront and honest about their toys (Druin, 1996), which basi-
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figure 10.1 · SkipRope++
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cally means that if they do not like a toy they will not play with 
it, the second axiom becomes more than a goal—it becomes a 
means of design survival.

¶ prototype  des ign

This section introduces the two dupliance prototype concepts 
and how they evolved from design candidates to physical proto-
types exposed to users. 

SkipRope++

As mobile phones and other kinds of communication technolo-
gies providing similar services, such as short wave radios and 
walkie-talkies, are becoming widespread as well as miniaturized 
and cheap, one argument is that one might consider connecting 
these services with certain activities rather than with a dedicat-
ed device that the user must carry at all times. To some extent, 
equipping for instance your car, bike, desk, and sweater with mo-
bile phone technology would make the technology more ubiqui-
tous and invisible. One may also expect that the need for perva-
siveness in this respect is especially true for children, who may be 
too young and have too much else on their minds to take on the 
responsibility of carrying and taking care of a dedicated mobile 
phone. Since the mobile phone is connected to a certain activity, 
it may also be designed to encompass what might be expected of 
the specific physical activity that the dupliance supports, which 
in this case may be, as we will see, to support rough treatment, 
damp environments, shocks, and the like.

figure 10.2 · An early conceptual sketch of the Skip-
Rope++ prototype
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The SkipRope++ design concept draws on the idea of omnipres-
ence by combining a children’s jump rope with functionality re-
sembling that of a mobile phone or a short wave radio. When 
combined with a mobile phone, children would have the pos-
sibility of establishing a ‹ hot line ›, either to parents or to their 
best friends. The mobile phone, this dupliance’s virtual activity, 
is operated by the child by pulling and pushing back the top of 
the handle in which she wants to talk. The other handle is then 
used for sound output, as is visible in the pictures of the design 
prototype. The physical shape of the jump rope hence provides a 
natural—albeit somewhat historical—user interface for making 
telephone calls. 

From a technical perspective the virtual functionality of the 
SkipRope++ could also be designed as a short wave radio trans-
ceiver, in which the user would be able to talk to others having 
the same device. This would allow a child at one end of the play-
ground to communicate with one at the other end. The way the 
SkipRope++ is designed also makes it possible for two or more 
people to share the same rope, where for instance one child could 
talk while another child could listen. The physical appliance, the 
jump rope, is also a social activity in which many children may be 
involved and interact. The SkipRope++ would hence be a way of 
connecting groups of children with other groups of children at 
another physical location; either remote or fairly close. 

figure 10.3 · Designing the SkipRope++ prototype 
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One of the founding ideas behind the SkipRope++ dupliance 
was to find ways of supporting children’s own creativity. It seems 
safe to state that children are creative in the sense that they have 
not yet established the sedimented seeing that pervades grown-
ups’ thinking and acting. Thus, for a child, a broom is a horse, 
a hammer is a doll. The question we tried to explore with this 
prototype was to see if it would be possible to design mobile in-
formation technology that could live up to this kind of creativ-
ity. Would it be possible to create something so open-ended that 
it would be possible for children to use it as a kind of material 
for new kinds of activity—hence a co-creation of the properties 
found in the device itself and the properties creatively given to 
the device by the children in certain situation. Similar to how a 
broom may be a horse for a child, would it be possible to design a 
dupliance that also could take on a different character depending 
on the situation the child is in?

Figure 10.1 is a photograph of the SkipRope++ prototype in 
use by a member of the intended target user group. Figure 10.2 

shows one of the early pen-and-paper design sketches. Note that 
the user interface still does not use both handles, an idea devel-
oped later in the design process. Finally, figure 10.3 presents the 
evolution of the tangible design of this prototype, along with 
some additional inspirational material to the right. 

YoyoPager

A yo-yo provides a small physical body that may encompass many 
instances of virtual functionality, as the physical activity of yo-yo-
ing seems very wide-ranging, e.g. in that it can take place both 
indoors and outdoors, during all seasons, and the physical ap-
pearance of the yoyo is anything but bulky and of no particular 
hindrance in most situations. Here, we chose to introduce pager 
functionality, aimed at children 4–7, to the yo-yo. 

If a parent or a friend wants to give the child a buzz, the YoyoPag-
er is contacted and a pre-stored picture of the communicator or 
a concept becomes visible on the yo-yo while it simultaneously 
blinks, makes sounds and vibrates. A picture of the child’s mother 
or a friend would indicate they seek contact; a picture of food im-
plies that dinner is being served; an umbrella could indicate that 
the weather is soon to worsen etc. The figurative style of com-
munication allows the YoyoPager to be used by very young and 
illiterate children.
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This dupliance also shows how a lifeless physical body of an in-
formation appliance may come to life without interfering with 
its functionality, and it is also to some extent an example of how 
the concept of dupliances might lead to fewer things to carry. 
The design team also believes that adding the physical dimen-
sion of play, which we consider to be a factor of pleasurability, 
to a pager might lead to better acceptance from this particular 
user group than would a traditional pager, which may be expe-
rienced as both dismal and primarily with negative connotations 
such as ‹ Stop playing and come home immediately! ›, or even worse, 
‹ It’s time to see the dentist! ›. Adding play to such a device may pos-
sibly come to have a positive impact on the child’s experience of 
the technological device as a whole. It is no longer something 
that only her mom wants her to carry around, it is also some-
thing fun to herself. This hypothesis will obviously need further 
investigation. Figure 10.5 provides an early sketch of the concept 
of the YoyoPager. What is noticeable about this sketch is that the 
means of communication between the prototype and the user is 
written language (‹ Phone Home ›). This fairly stupid design was lat-

figure 10.4 · The YoyoPager
(Photo: Niklas Andersson, idl) 



x
 · m

e
e

t th
e

 d
u

p
lia

n
c

e

271

er changed, as a result of continuous heuristic evaluation, to the 
kind of symbolic communication discussed above. figure 10.6 

shows the evolution of the tangible design, while on the opposite 
page, figure 10.4 is a picture of the final YoyoPager prototype in 
the hand of a member of the intended user group. 

figure 10.5 · Early conceptual sketch of the YoyoPager

figure 10.6 · Physical design of the YoyoPager
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¶ preliminary feedback

During the design of the prototypes, two kinds of evaluation 
methods were used to try to ensure that the designs did not con-
tain obvious flaws and that the overall design goals of simplicity 
and pleasurability were being pursued. 

Preliminary Qualitative User Feedback

First, the design team gathered a small amount of preliminary user 
feedback by handing out the prototypes to a few children, and 
briefly introduced them to the concept in language we thought 
suitable for their age. After this, we simply observed, chatted 
with, and took notes of the three children as they were playing. 
Each session lasted for about 15–20 minutes, during which we 
at times interrupted the play with sounds to emulate the virtual 
functionalities of the prototypes. The kids did not seem to mind 
the ‹ functionality gap › this involved, but on the contrary seemed 
quite happy to play along. The feedback we sought was obviously 
qualitative, such as their perceived acceptance of the product, 
their opinions of the combination of functions, their attitude to-
wards the aesthetics of the prototypes (such as the colors being 
used and the size of things) and the way they were supposed to 
interact with the devices. We also asked them questions like, ‹ do 
you think it would be any fun to use this prototype every now 
and then ›, e.g. having it with them to kindergarten or when out 
playing. All three subjects said they liked the appearance of both 
prototypes, and one child seemed even slightly annoyed when we 
asked him, as he was quite attentive to his yo-yoing. Two of the 
subjects seemed to have problems both understanding and us-
ing the SkipRope++ prototype’s interface—in fact, playing with 
the jump rope itself appeared more appealing to them. All three 
subjects said that they thought the prototypes would be ‹ fun to 
have ›, but only one seemed so interested that he asked if he could 
keep the YoyoPager (which of course he could not).

Other than giving us some promising yet obviously very 
preliminary feedback—and inform us about a few minor de-
sign flaws such as the size and placement of the YoyoPager’s 
confirmation button, some additional aesthetical design ideas 
and minor changes in the color schemes—the design team is 
aware of the fact that these inconclusive results are far from gen-
eral, sufficient, or even very rigorously achieved. But as incom-
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plete as they are, they still provided the design team with some 
valuable information, though it hardly—as discussed in chapter 
eight—allowed us to recognize more than just information about 
these specific designs.

Heuristic Evaluation

Second, the prototypes were consistently tested for usability 
with the set of basic heuristics provided by Nielsen (1994), in 
what could be labeled as expert reviews or heuristic evaluations. 
When used continuously, the value of heuristic evaluation lies in 
informing the redesign rather than assessing the outcome, which 
is also our main purpose for applying this method. We believe 
that Nielsen’s (1994) heuristics are appropriate as well as perhaps 
even more important to consider when designing technology for 
children compared to designing for adult users. In our heuristic 
evaluations, we gave particular significance to the following set 
of heuristics: 

Visibility of dupliance status and recognition rather than recall. It was 
the design team’s view that it is of great importance that the sta-
tus of a children’s dupliance is visible at all times, and that poten-
tial actions and options are comprehensible and detectable. This 
is encompassed in the SkipRope++ by making the on/off switch 
to the virtual functionality legible in a physical sense. The user 
switches the phone on and off by physically pulling out and push-
ing back the tip of the jump rope’s handle, and hence the status of 
the virtual functionality is physically visible at all times.

Match between dupliance and the real world. It is of course impor-
tant that the dupliance is consistently speaking the language of 
the user, but it is especially so in design situations where there is 
a considerable and to some extent insurmountable difference be-
tween us as designers (and adults) and the users (children). One 
example of a design error corrected by heuristic evaluation is in 
the interface of the YoyoPager. In early sketches, the design used 
written language to communicate between the dupliance and the 
user, as is typically the case of pagers. During heuristic evalua-
tion, it was discovered that this means of communication is not 
suitable for users that are 4–7 years of age, as these are generally 
illiterate. The YoyoPager was then redesigned in order to encom-
pass this finding.

Error prevention. We believe that preventing errors is fundamen-
tal to the design of children’s technology, as the whole concept of 
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understanding errors includes some conception of the intra- or 
infrastructure that constitutes the device or makes it realizable. 
This added abstraction is sometimes difficult for adults to under-
stand, and may be even more incomprehensible to children.

¶ des ign reflections

In the existing literature on children’s technology, it is sometimes 
argued that designers of technology for pre-school aged children 
are faced with a dilemma. While computers seem to involve and 
stimulate, there are concerns about whether such interaction is 
appropriate for young children. Computers seem to have a se-
ductive power that may draw children away from experiences 
that are essential to their development. There is a fear that early 
involvement with computers may, in the extreme, result in a 
generation of physically, cognitively and socially underdeveloped 
youngsters (Fulton Suri, 1997). Whether or not this fear is true is 
debatable, as it seems to echo the same kind of panic that through 
history has come to be directed at such phenomena as novels, 
comic magazines, tv, and video. All of these were once claimed 
to ruin children and teenagers. In light of this, it is only natural 
that the popularity of the computer and information technology 
causes the same kind of moral panic in society. Notwithstanding 
that, there however seems to be some qualities of the suggested 
dupliance prototypes which may come to at least calm if not 
please even the most worried parent.

Designing Mobile Information Technology for Active Children

Physical play, in contrast to the typical computer—according 
to Fulton Suri (1997)—embodies many of the characteristics 
that we should strive for in designing computer interactions for 
children, but has not been sufficiently pursued by current com-
puter technology developers. Physical play may be both solitary, 
through which a child develops fine motor skills, as well as social, 
where simple rituals, taking turns, being a leader and being a fol-
lower are learned. Computer interaction however, tends to be 
solitary, where only one child is generally in control (Fulton Suri, 
1997). The dupliance prototypes in this chapter do not suffer 
from this as they support both physical play, and especially in the 
case of the SkipRope++, also support social play in groups. Two 
jump ropes could also be configured to allow children to talk to 
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each other, further supporting social development.
Play at the preschool age is also essentially physical, and in-

volves multisensory experience in the exploration and formation 
of concepts, in terms of look and feel, smell, sound, kinesthetics 
and tactility. Thinking and problem solving develop through these 
interactions and through the child’s own constructions and cre-
ations (Fulton Suri, 1997). The dupliance prototypes presented 
meet these requirements as they are exceptionally tangible, they 
are designed to be quite small to meet the understanding and ex-
perience of scale of children of that age, and they communicate 
in a multisensory fashion. The YoyoPager communicates with the 
user through vision, sound and vibration, while it at the same 
time allowing the child to carry it around, play with it, to place it 
in different pockets, and to show friends and so on.

Traditionally, computer interaction is sequential in that a child 
can only switch from one application to another, while traditional 
toys are more flexible in that they can all be brought together and 
creatively combined (Fulton Suri, 1997). The dupliance proto-
types presented here resemble traditional toys in this manner, as 
they work independently of one another, since they do not share 
either hardware or software. This makes collective use of them, as 
well as switching between using them, easier than the traditional 
desktop computer. The dupliances each have representations that 
persist in the physical world. Hence, there is no abstract divider 
between the user and the interaction (Strommen, 2000), which 
makes interaction in some sense more natural.

Finally, Fulton Suri (1997) argues that it is a problem that com-
puter activities are often not accessible to children independent-
ly. That is, the computer has usually its own special place, which 
is almost by definition separate from the child’s space of play. This 
separation often leads to a need for permission and, given the in-
tricacy with which today’s desktop computers must be operated, 
adult interference. The dupliances prototypes do not suffer from 
this, as they are mobile technology, which implies that they are 
not by necessity kept in a certain place, belong to the child in the 
same sense as the child’s other toys belong to him or her, and the 
child should not have to ask for permission to use them. As noted 
earlier, dupliances are also designed to be used by a child without 
parental interference.

We believe that devices like the dupliances introduced in this 
chapter may play an important role in that they are open both to-
wards the information and communication related virtual world 
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as well as towards the physical world, which in the prototypes 
developed for this chapter has been represented by play. Further-
more, they are consistent with the terms of the three perceived 
opportunities to enhance child–computer interaction suggested 
by Fulton Suri (1997). First, as has been noted, they support so-
cial play, and second, they provide opportunities for rich sen-
sory and motor interactions and in that make the virtual world 
more tangible. Third, they bring the notion of computing fur-
ther away from the computer as a tool being used to accomplish 
specific work-related tasks. They are also portable and self-con-
tained devices with appealing aesthetics that remain far from the 
efficiency-first ideal of many of today’s computer products.

Since these dupliances are mobile, it also becomes possible for 
users to share their experiences with for instance friends, sib-
lings, kindergarten staff, and parents. Ambitiously put, one may 
consider this to be an important step towards helping children 
conceptualize and understand what is being presented or medi-
ated to them through technology. Throughout this project, it has 
been the view of the design team that children do not only reflect 
or accept what is being presented to them, but search actively 
for meaning and understanding—perhaps even more so than do 
adults, whose life-worlds tend to be already sedimented. Dupli-
ances may hence fulfill a role in that they are intended to assist in 
grasping and helping appreciate the virtual in a way that is careful 
and appropriate, fun and enticing, and—which is important—
involving rather than distancing.
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¶ The  rea l i t y  h e lme t

the reality helmet is a wearable computer 
device designed with the purpose of providing its users with al-
tered experiences of reality—or ‹ artificial synaesthesia ›—which 
may be seen as a form of interactive art in which the users them-
selves become actively involved in creating their own, individual 
experiences through the use of digital technology. Physically, the 
Reality Helmet consists of a custom-made helmet that the user 
wears, and computational equipment placed in a backpack. Apart 
from the various kinds of equipment placed on or inside the hel-
met, and in the backpack, there are no other technological or in-
frastructural means necessary to use the Reality Helmet, hence 
allowing a high degree of mobility for its users.

On the helmet, there are mounted a digital video camera and 
two mono microphones. On the inside of the helmet, accessible 
by the user only, a pair of small visual displays and a set of head-
phones are attached. Eyes and ears are completely covered when 
wearing the Reality Helmet, and users thus become audiovisu-
ally shielded, while their other senses are not interfered with. 
Through computer processing, the Reality Helmet is designed to 
alter the user’s audiovisual perceptual experience by providing a 
real-time visualization of the auditory environment in which the 
user moves and likewise, a landscape of sound generated from the 
digital video input; a soundscape. Hence, by wearing the Reality 
Helmet, the user sees what she would normally hear, and hears 
what she would normally see. This chapter will discuss in detail 
the design of the Reality Helmet, and some unusual interactional 
issues it brings to light. 

11
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¶ a  wearable  interactive  experience

There is currently an increased interest in the relationship be-
tween art and digital technology, perhaps as a reaction against 
the traditional notion of computers as merely tools for achieving 
specific purposes. Rather than as purely a work of art, the Real-
ity Helmet should be envisioned as a device which provides its 
user with a highly individual, and interactive, personal sensory 
experience. While immersed in the personal virtual environment 
created by wearing the helmet, users still have the benefit of full 
spatial freedom whether indoors or outdoors. This separates this 
device from many other kinds of virtual environments, which 
typically limit the user to a specific physical location (e.g. body 
suits with associated tracking equipment, vr caves, and desk-
top vr). With our device, the user is still in-the-world—free to 
move around and explore the surroundings spatially as well as 
temporally—and involve in different kinds of contexts. In this 
sense, the Reality Helmet becomes a kind of computational ‹ lay-
er › that surrounds the user, but which do not remove the user 
from the world into a virtual world. Rather, it becomes an in-
between where the user and the world should be seen as related 
through an embodiment relation, using Ihde’s (1990) terms.

Other than as an appreciated interactive experience, seemingly 
making users calm and reflective, the Reality Helmet has also 
been designed as a means to examine some pertinent research 
questions. One such area is the concept of presence, in which this 
research prototype is used to challenge the argument that a sense 
of presence requires a high degree of ‹ realism ›, something often 
sought by vr. In this area, this work resonates with those who 
primarily seek to provide users with extraordinary experiences, 
rather than with realism (Davies & Harrison, 1996).

¶ project  background and des ign team

The Reality Helmet project originated as a project sketch at In-
teractive Institute’s Tools for Creativity Studio, in Umeå, Sweden. 
The initial idea, which came from Prof. John A. Waterworth, was 
not very detailed—it was rather a suggestion for a project where 
something envisioned as a helmet would connect environmen-
tal sounds to one’s eyes, and vice versa, sights to one’s ears. This 
sketch arose from an earlier interest in the idea that so-called 
‹ synaesthetic media › might be designed to mimic natural synaes-
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thesia in individuals, which has often been associated with cre-
ativity (Waterworth, 1995; 1997). Sporadic attempts were made 
at realizing this vision into something more tangible, but it was 
not until the project was officially set up and became properly 
funded that real progress could be made. During this time, the 
author of this book took over as the project leader.

figure 11.1 · The original idea for the Reality Helmet pro-
totype, February 1999

Hence, this project was not initiated as a result of collaboration 
with industry, a perceived need by some specific users, nor as 
a continuation of an accumulated body of research. Rather—in 
contrast with for instance the Mobile Service Technician proj-
ect—it was quite consciously set up not to solve an experienced 
problem by some perceived user group. Rather, this project has 
been guided by an initial vision of a device which gets in between 
the user and the world and alters the way in which the world is 
typically experienced, while still holding the embodiment rela-
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tion. The main idea, then, was to design for users being able to 
have certain kinds of unexpected and unusual experiences; it was 
not designed to solve for instance specific problems they may have 
in their work. Although this seems to be a valid, yet different, ap-
proach to design, we have found that it appears to some people 
as quite disturbing—perhaps in the light of and as a result of the 
ideals of User Centered Design, which currently tends to permeate 
hci, cscw, and not least industrial design. Rather than attempt-
ing to ‹ solve › some recognized problem for a particular set of us-
ers, what makes the Reality Helmet interesting in some sense is 
that it creates a number of previously unexperienced ‹ problems › 
for many different kinds of users. In light of the proposed con-
duct of design-oriented research, designing something unknown 
in order to study its use and the experiences it brings about ap-
pears however as justified an approach as any problem-driven, 
user-centered design approach. 

The design team for this project was not put together at once, 
but rather came to evolve as different stages in the process re-
quired different kinds of competence; some of which we had in 
our group at the studio, some of which we realized we would 
need to seek elsewhere. Two computer scientists working in our 
group—Kalle Jalkanen and Jonas Westling—were tied to the 
project early on, becoming responsible for the software imple-
mentation. Fairly early, they also tended to take on the some-
times unpleasant role of having to say ‹ No! › to far-reaching de-
sign ideas that kept popping up within the group. Later on, when 
the software was being implemented and we could start to get a 
grip of the hardware requirements for the helmet, we included 
an applied physics engineer—Björn Yttergren, from the Depart-
ment of Applied Physics and Electronics, Umeå University, Swe-
den—who was put to work on some specific customized hard-
ware parts that we found could not bought off-the-shelf. During 
this middle phase of the project, an industrial designer—Staffan 
Eriksson, Interaction Design Lab (idl) at Umeå University In-
stitute of Design, Sweden—began working with the physical de-
sign of the actual helmet and the backpack needed to carry all the 
necessary computation equipment. During this period, we also 
realized that the quality of the sound which was to be generated 
by the helmet would probably dramatically improve if someone 
with more skills in sound and music were to be involved. After 
some time searching, we were able to tie Henrik Lörstad of In-
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teractive Institute’s Sonic Studio in Piteå, Sweden, to this role in 
the project. 

To summarize, the design of the Reality Helmet prototype has 
in many way been a different endeavor from the average hci 
project. Not only are the goals of the project quite different, the 
design team has also been highly multidisciplinary.

¶ prototype  des ign

The project has evolved in different stages from the early vision 
presented in figure 11.1 to the final prototype. In the follow-
ing sections, the evolution of the project from an idea sketched 
in a notebook to a fully functional prototype—and the design 
choices that were made along the way—will be described and 
discussed. 

Interaction and User Experience

The fundamental interaction idea for this project was that users 
should see what they would normally hear, and hear what they 
would normally see. The role of the Reality Helmet prototype, 
hence, is to cater for this perceptual switch. It is obvious that 
such a switch may be carried out in many different ways, and that 
each of the different ways in which it may be done would have 
their individual benefits as well as drawbacks. 

One of the most important factors in this project, limiting our 
freedom as designers, has been what we cannot do because of the 
computational and hardware restrictions brought to day by the 
prototype’s implementation as a wearable and fully mobile de-
vice. Although some fairly advanced computer vision applica-
tions have been demonstrated in fields such as Augmented Re-
ality (ar), the scope of our prototype is immediately restricted 
due to the limited computational power available in a wholly 
self-contained and mobile computer system. Also, as we wanted 
to develop a prototype system that could be used by inexperi-
enced users—and that they when using the prototype could fo-
cus on the experience, not the obtrusiveness and the unnecessary 
disturbance caused by an unfinished prototype—the prototype 
design very much became a struggle with the realities of mo-
bile computing. Mobile computers have limited computational 
power; mobile computers require quite a lot of electrical power, 
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which must come from batteries; and while miniaturization has 
come a long way, one’s visions always tend to be at least two steps 
ahead of what is realizable. Hence, for us the question became: 
What could be done with these limited resources?

Computationally, apart from its physical and hardware char-
acteristics, the Reality Helmet embodies two software systems 
which operate continuously in parallel. The first of these concep-
tually connects the microphones—facing outwards from the hel-
met—with the display glasses mounted on its inside. The appli-
cation running on the notebook computer, carried by the user in 
the backpack, reads the input stream from the microphones, per-
forms a real-time frequency analysis of the sound in stereo, and 
uses that information to feed an ongoing, real-time visualization. 
A custom made plug-in visualization system is used, which allows 
many different kinds of visualizations to be used with the infor-
mation provided by the frequency analysis application. Two visu-
alizations have been developed at this stage, one in which users 
experience traveling slowly through a tunnel, whose end repre-
sents ‹ now ›. This now, i.e. a visual representation of the current 
auditory environment in which the user currently is but cannot 
hear, is through time reflected onto the walls of the tunnel, which 
hence become visual histories of sound traveling towards the user 
and eventually pass on out of sight. The tunnel’s color and charac-
ter have made users describe the experience they have as swim-
ming; traveling though space; or falling into a bottomless well. 
In the second visualization, users experience a landscape coming 
towards them, with mountains, plains, and water. Similarly to 
the tunnel visualization, the horizon represents now, while the 
landscape generated from the sound environment, slowly com-
ing towards and passing the user’s experienced position, comes 
to operate as a kind of history of sound. For both the visualiza-
tions, users have describe this as a quite unusual experience, as 
sound generally does not have a history but rather appears and 
disappears instantly, a characteristic visual objects on the other 
hand often do not have.
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figure 11.2 · A snapshot from the tunnel visualization

The second of the two software systems, running in parallel, 
conceptually connects the digital video camera—mounted on 
the helmet facing outwards in front of the user—with a pair of 
headphones attached inside of it. This application reads the video 
stream provided by the digital video camera, performs a com-
puter vision analysis of the video stream in which changes that 
occur in time between different frames are used to find and track 
visual objects. It assigns a sound to each object found in the video 
stream at any given time, and depending on the properties of the 
visual object—such as its size and location on the screen—the 
application places the sound in a specific left/right stereo loca-
tion and with a specific amplitude. As there are typically a num-
ber of visual objects recognized at any given time the user is pro-
vided with a real-time generated soundscape. 

As the computer vision application operates with time as a pa-
rameter, it is generally possible for users to track a (visual) ob-
ject moving in front of them, by hearing a specific sound in the 
soundscape pan for instance from left to right. An ambient back-
ground sound, which provides a pleasant atmospheric backdrop 
to the sound effects provided by the computer vision application, 
is continuously played in the background; its amplitude is decid-
ed by the degree of change in the current visual field as a whole.
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Prototype Implementation

The software consists of two applications running simultaneously 
on a laptop computer under the Linux operating system. The lap-
top is physically located in the backpack. First, sound sampling 
is done by reading raw 16-bit data from the soundcard, which in 
turn has been fetched by the soundcard from two mono micro-
phones. The sound analysis is based on an open source project 
called Specgram. A Fast Fourier Transform (fft) allows a real-
time frequency analysis of data in stereo, which feeds data to a 
visualization presented to the user. 

The application performing the fft communicates with a vi-
sualization module through two arrays of sound amplitudes in a 
number of different frequency ranges. The visualization module 
receives data from the frequency analyzer, and transforms that 
data into a visualization which is displayed to the user. As dis-
cussed, the application uses a plug-in system to run the visual-
ization part. By specifying a configuration file it is possible to se-
lect and change which visualization plug-in to use at any specific 
time. 

The tunnel visualization can be interpreted on a technical 
level in the following way. First, the left and right sound chan-
nels, which correspond to the two microphones, affect the left 
and right half of the image, respectively. Each of the tunnel’s 
two sides is divided into eight ranges of frequencies, from the 
bottom of the picture—low frequency—to the top of the pic-
ture—high frequency. The higher the average amplitude of the 
range of frequencies, the redder that particular frequency range 
of the screen becomes colored. The size of the dodecahedron in 
the middle of the picture also maps on to the amplitude of the 
frequency range where human speech typically appears, whereas 
a thin white graph surrounding the dodecahedron maps on to the 
current sound signal.

Second, we have seen that, auditorily, the user is presented with 
a soundscape based on recognition of change in the video input 
stream. A calm and ambient background sound is played when 
changes occur in the image as a whole. In addition, different 
kinds of sound effects are added in real-time for every object rec-
ognized and tracked by the image analysis application. 

Images are sampled from a digital video camera at a rate of 
15–30 Hz. The image resolution is 160 × 120 pixels and is yuv 
420p encoded. Each image is first converted into an rgb image, 
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figure 11.3 · Two examples of the debugging window of 
the computer vision application used to transform a video 
input stream to sound. The figure above shows the track-
ing of a single, fast-moving object appearing in front of the 
user. In the figure below, the computer vision application 
has spotted two objects whose positions are being tracked 
(this window is typically not shown to the user).
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where each color component has an 8 bit resolution. The actual 
image analysis—the ‹ computer vision ›—where visual objects 
are recognized and tracked as they move around on the screen, 
is done through several steps, based on a number of sequential 
frames gathered from the camera. Figure 11.3 presents an exam-
ple of how the computer vision application works. Top left is the 
current frame from the camera. The top right image is a merge 
of a number of previous frames. Bottom left is the image when a 
threshold operation is applied to the absolute difference between 
the current camera frame and the merge. Every pixel with a val-
ue above the threshold is turned into white, and every pixel with 
a value below the threshold is made black. Bottom right is an im-
age where a sound source has been connected to a white blob. 
The latter is a set of interconnected pixels, i.e. pixels touching a 
number of other pixels in two dimensions. The largest blobs are 
singled out by the application (marked by green circles in the 
figures) and their center points calculated (a green spot), where 
the size of a particular blob is used to determine the volume of 
the sound effect with which it gets associated. The horizontal po-
sition of the center point is used to determine the stereo position 
of the sound effect, a position that typically changes in real-time 
and appears to the user as moving around in the soundscape as 
that object continues to be tracked. 

Compared with some contemporary, high-end computer vision 
applications this implementation appears fairly basic in character. 
But given its limitations in terms of input sensors (only a single 
monoscopic, low-resolution camera) and computational power 
(it has to run on a notebook computer and needs to share cpu 
time with other demanding applications)—it is sufficient for the 
purposes of this prototype implementation. 

Physical Design

Like the project as a whole, the physical design of the Reality 
Helmet prototype has gone through a number of different stages. 
The first physical prototype, based around a blue baseball helmet, 
was designed by Niklas Andersson, who at the time was working 
in the Tools for Creativity Studio. While this prototype incorpo-
rated most of the hardware we would also need for the second, 
more mature, prototype that was developed later, we wanted 
also to change the physical appearance of the helmet, making it 
appear mystical, slick, and somewhat eyebrow raising. During the 
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latter half of 2002, Staffan Eriksson started to sketch and work 
with a wholly new concept for the helmet’s physical design; dis-
cussing it along the way with the other members of the design 
team. 

When the team agreed upon the design idea for the new hel-
met—inspired mainly by things like whales, dolphins, and the 
Alien movies—we gathered the various pieces of hardware need-
ed, including some custom built electronics, and the finalization 
of the physical prototype began. While the backpack is based on 
an off-the-shelf backpack with some customized parts (to cater 
for instance for cooling the laptop), the actual helmet is com-
pletely custom made. Double-layered vacuum formed plastic has 
been used to provide a rigid and durable, yet light-weight cover. 
The inside of the helmet is covered by soft materials, making it 
quite comfortable to wear. It also features an adjustable neck le-
ver, which allows the helmet to be worn by people with variable 
head-sizes. 

¶ des ign reflections

The Reality Helmet is, as noted, in many ways quite different 
from the average hci project. It is not focused on solving specific 
problems for specific users, a fact that at times seems to disturb 
people and make them discomfited with the project as a whole. 
Surely, they argue, the Reality Helmet could be used to assist the 
blind in trying to ‹ see ›, or likewise, assist the deaf in trying to 
‹ hear? › Or perhaps it could be good to have in very specific work-
ing environments?

While we do not argue that this could not be the case, the Re-
ality Helmet has been consciously developed to be an interac-
tive experience, a kind of interactive art in which the user—any 
user—needs to become involved in creating his or her own ex-
perience. It has been primarily developed as a means to study 
the effect it has on people; what users come to experience when 
their senses in some way become twisted around. But while the 
Reality Helmet is not designed for some specific user group or 
specific problem—that does not necessarily imply that the Real-
ity Helmet is not ‹ good for › anything. On the contrary, from our 
user studies it seems to give rise to a number of remarkable use 
characteristics (see chapter twelve), of interest for the area of 
mobile interaction. 
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Embodied Interaction

From what this chapter has presented of the Reality Helmet, it 
embodies a number of interesting interactional characteristics. 
First of all, when designing and working with the prototype 
implementation, we at first thought it would be necessary to 
provide some kind of pre-experience trailer, i.e. a short intro-
ductory movie which would explain what would happen to the 
user. After trying the Reality Helmet out with a few users, we 
however found that, through applying different kinds of explor-
atory techniques, most quite soon had the system figured out, 
and hence that such an explanatory initiative appeared largely 
unnecessary. 

But if this is the case, what is it that makes the Reality Helmet if 
not self-explanatory at least understandable, especially given that 
the ‹ task › it performs is in some sense quite abstract? Here, it is 
important to remember that the Reality Helmet completely cov-
ers one’s ears and eyes, hence shields off one’s audiovisual senses, 
around which much of today’s life has become centered (Ihde, 
1990). It may also be useful to recall the phenomenological un-
derstanding of human cognition, in which human beings are seen 
as active and intentional. Humans look actively for meaning and 
patterns, with or without helmets. When wearing the helmet, 
most users almost immediately found out that if they waggled 
their heads quickly back and forth, the soundscape became very 
intense and dramatic, while if they moved their heads slowly, or 
tried to remain completely still—the soundscape became much 
less intense, and eventually completely quiet. People then typi-
cally began experimenting with waving their hands in front of 
the helmet, from which they started to understand in more de-
tail the connection between the soundscape and what took place 
in front of them. In the same way, users very quickly mapped the 
changes that occurred in the visualization to the use of their own 
voices, and almost all users that have tried the helmet has also 
used the clapping of hands in different positions relative to their 
bodies to explore and try to understand what was being provided 
to them.

Hence, by exploring an unknown technology by moving around 
in the world and using their own bodies in different ways, most 
users have quite quickly figured out what is going on and how the 
device works in terms of interaction. When this was settled, us-
ers typically began to make modest attempts to navigate in the 
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world, mostly by using the soundscape as guidance. In this way, 
the Reality Helmet comes to operate as a mediating, computa-
tional layer in between the user and the world, with some degree 
of transparency. Using Ihde’s (1990) terminology, the Reality 
Helmet establishes some level of an embodiment relation, where 
the technology is in between the user and the world, but where 
the user experiences the world directly. 

Where’s the Interface? ›

An often mentioned and argued goal of ubiquitous and perva-
sive computing, as well as for information appliances, is to make 
computing ‹ invisible › in some sense. ‹ Invisible computing › and 
the ‹ disappearing computer ›, among a host of similar expres-
sions, are the buzzwords and hot topics of the day. In this book, 
a similar kind of invisibility at the interface is explored with the 
Reality Helmet, but here in the area of mobile computing, where 
invisibility has come to take on a different shape. The argument 
here is that embodiment and embodied interaction must hence 
not only imply and be thought of as something which only applies 
to the fields of research suggested by Dourish (2001); tangible in-
teraction and social interaction. The Reality Helmet shows traces 
of embodiment, being neiher tangible in terms of interaction, 
nor very social.

Although the border between mobile computing and for in-
stance ubiquitous computing might be on the verge of disap-
pearing, at least within the research community, the Reality 
Helmet—unlike many instances of ubiquitous computing—has 
the benefit of not being tied to or dependant on a specific and 
prepared environment of use. It provides an invisible interface 
in which the user ‹ sees through › the computational layer or in-
between and establishes a kind of direct relation to the world 
through the technology without specific infrastructure being built 
into the physical environment. In doing so, it forms an embodi-
ment relation between human user and world, where the world 
is experienced through a digital in-between, fairly directly in 
some sense, but still through the eyes of computer vision. Philo-
sophically, especially in light of the phenomenological attitude, 
this relation is both highly interesting as well as in some sense 
highly problematic. As will be discussed more in chapter twelve, 
this ambivalence as to what the Reality Helmet ‹ is › and ‹ does › 
may also be easily spotted when observing first-time users.

‹ 
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Intentionality through Technology

First, it is important to remember that according to the phenom-
enological attitude, unlike some scientific accounts, human eyes 
and ears do not operate in a way similar to that of a camera and a 
pair of microphones, other than in most rudimentary ways. Our 
eyes do not see in the way a camera sees, two-dimensionally, with 
a steady bit rate, and receptively without purpose. Similarly, our 
ears do not just register the sound waves given to them. Instead, 
perception has been described as an active, intentional searching 
and involving in meaning, gestalts, and patterns. According to 
phenomenology, we are through the intentionaliuty of our senses 
aware of objects in the world at all times. This is to say that we 
do not see a green lump; we see a tree, we do not see a brightly 
yuv 420p encoded section of a two-dimensional field, we see 
the sun. Likewise, we do not hear a strong signal in the mid fre-
quency range, we hear voices—and if we speak the language, we 
hear meaning. 

In contrast, the Reality Helmet’s camera and its microphones 
are not intentional in the same way; a camera does not actively 
search for anything, it rather just registers what is in front of it. 
From this, obviously, one must not forget that the camera and 
the microphone only mimic human senses; they are not equal to 
them. Hence, it would not be to do ourselves justice to think of 
our vision and hearing as possible to replace with a digital camera 
and two mono microphones.

Notwithstanding, through use of the Reality Helmet we see 
that users are able to be at least partially aware of objects that 
surround them, even though their senses have been digitally 
switched; despite the loss of richness that occurs in this process; 
and despite using microphones and a camera instead of human 
ears and eyes. Arguably, it is actually possible that using more 
complex technological equipment, such as a camera able to cap-
ture three-dimensional information by use of for instance laser or 
infrared beams, could actually be worse than using a low resolu-
tion, two-dimensional camera. Because then we would probably 
be inclined to move the creation of meaning into the technology, 
where we would have the computer trying to do more of the in-
terpretation for us. This would make users more passive, simply 
waiting for already interpreted information to appear. But by us-
ing quite simple technology, which aims to mediate rather than 
interpret, the Reality Helmet seems to allow users to remain ac-
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tive in terms of perceptual experience. 
To some extent, it is possible to see this character of the Real-

ity Helmet as an interesting alternative or variation to our ability 
to be aware of objects in for instance pictures or on television; 
something we might here term ‹ tele-intentionality ›. Perceiving 
a picture seems to allow us to be ‹ in › the picture-world while it 
also at the same time allows us to see it as a picture, i.e. an ob-
ject with certain characteristics, held by a frame, and possibly 
attached to a wall, and so on (Sokolowski, 2000). We do not see 
it as just another object, as it has the world-creating potential, 
but we are able to perceive it as being an object among other ob-
jects in the life-world. This ability is also put to play when watch-
ing television, when experiencing vr worlds, or when playing 
computer games. These examples also to some extent repre-
sent three different levels of ‹ immersion ›—in search of a better 
word—into the picture-world, where moving between the pic-
ture-world and the life-world becomes increasingly demanding, 
and the former increasingly convincing. Of course, we are always 
first and foremost in the life-world, we are always in our bodies 
in the life-world, no matter how convincing the picture-world 
may seem. But when we look at a painting, when we sit in front 
of the tv, and when we get immersed in a vr world, we are able 
to be aware of objects within the picture-world; able to ‹ be in › 
this world to different degrees.

The Reality Helmet prototype, in relation to this, provides some 
important variations to the four examples of tele-intentionality 
given above. Neither the painting, the television program, the 
vr environment, nor the computer game provide the perceiver, 
watcher, user, or gamer with corporeal and perceptual freedom. 
Because the Reality Helmet has these characteristics, it seems to 
provide its user with a high sense of ‹ being-there ›, i.e. experi-
enced presence. The comparably high level of corporeal freedom 
given to the user by the Reality Helmet may also allow the user 
to be involved in any context or environment imaginable, which 
is not decided by a painter, a broadcasting corporation, or a finite 
computer game. As the Reality Helmet only concerns its user 
audiovisually, he or she is able to smell, taste, and feel what they 
want without restrictions or limitations set up by the technology. 
This is quite different from the kind of intentionality provided by 
a painting, a tv show, a vr world, and a computer game which 
are usually restricted to variations of audiovisual stimuli. While 
a tv show may be broadcast ‹ live ›, it is restricted to mediating 



294

p
a

r
t th

r
e

e
 · v

a
r

ia
tio

n



295

x
i · th

e
 r

e
a

lity
 h

e
lm

e
t

pictures and sound in the same way as experiencing a computer 
game world is also ‹ live ›—in the sense of happening now—but 
usually with similar kinds of audiovisual restrictions.

The painting is usually quite stationary, hanging on a wall or in 
a museum, and we must enter into the picture-world under cer-
tain conditions over which we are not always in control. When 
watching tv, we are typically anything but active, especially in 
terms of bodily movement. We tend to sit passively and watch 
receptively what is provided. While we are still active in the sense 
that we are aware of objects in the picture-world given to us, the 
body does not seem to have a place in our being in these kinds 
of picture-worlds. When watching tv, our bodies seem unneces-
sary and detached from us—resembling what was found earlier 
in this book about the desktop computer.

Proponents of vr often suggest that contrary to for instance 
television, vr makes the user active by allowing her to interact 
with a virtual environment. They suggest that the user can be-
come totally immersed into its virtual world, and experience 
it similarly to how they experience the physical world (Coyne, 
1999). The suggestion here is that the Reality Helmet provides 
even more of a bodily experience than do typical vr environ-
ments. When using the Reality Helmet, we have a strong and 
concrete sense of always having our bodies ‹ with us ›. This is to 
be contrasted with vr, where the role of the body is in fact el-
evated in some respects; as the vehicle on which to place sensors 
for direction and movement; and as the base for the experience 
of the virtual world by providing a sense of ‹ up › and ‹ down ›. We 
should however recognize that most implementations of vr also 
impede the body in several ways, which are less seldom articu-
lated by its proponents. Especially from the perspective of the 
Reality Helmet, we should note that vr tends to make the body 
abstract. Hardware equipment used for vr is typically stationary 
to some degree. Recently, there seems to have been a shift away 
from using individual head mounted displays to an increased in-
terest in multi-user vr caves. In the latter, the user or a number 
of users are placed in a room where computer generated pictures 
are projected on the surrounding walls. One of the benefits with 
this approach is that it frees the user’s body from some impeding 
computer equipment. But on the other hand, the fact that a vr 
cave consists of a well-defined, immobile, small physical location 
makes physical human movement in it more abstract. Certain 
activities that a user might want to carry out which also makes 
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sense in the virtual environment are not possible to achieve given 
the physical structure of the vr cave. For instance, if the virtual 
environment suggests that the user should walk a certain distance 
in one direction, the vr cave does not allow this to be carried 
out as we would normally go about it. Instead, the makers of the 
virtual environment must develop an abstract way of interaction 
in which the system is informed about its user’s walking activ-
ity, for instance by the user giving a specific gesture. Hence, the 
body in vr systems is more actively and explicitly participating in 
meaningful activity, and interaction with a virtual world is often 
less abstract, than using for instance a desktop computer. But the 
user is still confined to some level of stationariness and interac-
tional abstraction. 

The Reality Helmet, in contrast to both the desktop computer 
and a vr cave system, has been developed to have mobility as a 
core principle. First, it has already been noted that the Reality 
Helmet is audiovisual and does not restrict its user’s other senses. 
Second, as the Reality Helmet is completely self-sufficient and 
mobile, it does not depend upon a specific physical location for 
its use, hence not restricting the user’s corporeal freedom. Third-
ly, it is also an interesting character of the Reality Helmet that it 
allows the user to experience his or her own body in different 
ways. For instance, it has been discussed that many users have 
tended to wave their arms in front of the helmet, talked loudly, 
whistled, shouted, and clapped their hands (often in combina-
tion), when finding out how it works. In this sense, the Reality 
Helmet seems to suggest and encourage bodily activity rather 
than making the human body abstract and superfluous.



¶ Pa r t  Fou r

reflection
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¶ Cap tu r ing  th e  
e xpe r i en c e -o f -u s ing

a common methodological  practice in 
contemporary human–computer interaction, adopted primar-
ily from the cognitive sciences, is to perform various kinds of 
lab-based quantitative experiments to gain empirical insight into 
some aspects of a particular design’s usability. In these experi-
ments, a few specific variables are generally sought to be investi-
gated—such as the time it takes to complete a task or the error 
rate of doing so—while the experimenter tries to keep all other 
variables, such as environmental conditions, secondary tasks, 
computer configuration, and so on, as unmodified as possible. 
It has previously been discussed how this practice continues a 
tradition in hci of relying on cognitivism, objectivism, and em-
piricism. However, it has also been noted that there is a tendency 
of contemporary hci to recognize some of the limitations built 
into these formal methods of inquiry. As argued in the introduc-
tion, researchers have for some time been exploring aspects of 
computing in which it is difficult to regard the user as simply and 
purely an information processor; the so-called second wave of 
hci research. Mobility is clearly an example, but other timely 
topics in hci are: affective qualities, experiences, fun, sociability, 
entertainment, playfulness, tangibility, seamlessness, ubiquitous-
ness, and so on. In this, researchers in these areas have naturally 
also become less and less interested in trying to capture user ex-
perience with techniques originally designed to measure an in-
formation processor.

Notwithstanding that there have been attempts at develop-
ing new and more appropriate techniques for evaluating these 
aspects of computing, it seems as if a large number of hci re-
searchers currently experience something of a methodological 
void. While the aspects of computing that they are interested in 
appear as important as well as fairly timely; there is not enough 
methodological support in the field for conducting rigorous em-
pirical studies into these aspects—and hence they experience 

12
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difficulties trying to get their work accepted in international 
journals and at major conferences. 

This methodological void is also one in which this work is situ-
ated. How should a study be designed when meaning and ex-
perience are the most interesting issues, not the users’ perfor-
mance? In this chapter, this methodological shortcoming will be 
confronted with the adoption and adaption of a once popular but 
now largely abandoned technique for eliciting people’s experi-
ences empirically—the Repertory Grid Technique. 

¶ i s  meaning measurable?  

A principle which underlies this chapter is that any attempt at 
sharing meaning with other people needs to involve the use 
of language. Meaning needs to be mediated through language; 
shared verbally between the experimenter and the participant. 
Some other approaches for getting at meaning currently put to 
use in hci seem not to share this belief. These suggest that mean-
ing is measurable in many other ways, such as by interpreting 
data from sensors for heart or breath rate, or by analyzing facial 
expressions or body language. The stance taken in this chapter is 
however that complex structures of meaning are on the contrary 
best conveyed through language, as talking with people is a two-
way, social event of sharing beliefs and understandings rather 
than a one-way process of measuring the user. 

Even if one accepts the argument that sharing complex mean-
ing requires language, the role of language and the relationship 
between language and meaning is still far from obvious. Ironical-
ly, in our ordinary language, we for instance tend to assign many 
kinds of meanings to the word meaning itself. In a study from 
1923, the word was found by be used in at least 16 different ways, 
in sentences such as ‹ What’s the meaning of this? ›, ‹ I meant to call you ›, 
and ‹ Exercise means everything! › (Ogden & Richards, 1946). Hence, 
the question here is if there is a way in which we through lan-
guage may elicit, analyze, and interpret the experiences people 
have and the meanings that they find in and assign to the various 
kinds of mobile information technology devices that have been 
discussed throughout this book. Given that such a means is avail-
able, is there then a structured way in which we can try to com-
pare these elicited chunks of meanings with each other? 
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Osgood’s Semantic Differential Technique

A canonical attempt at providing a technique for disembody-
ing meaning and attitudes toward people as well as things comes 
from the work of Charles Osgood in the 1950s (Osgood et 
al, 1957). His Semantic Differential Technique was developed to 
let people give responses to pairs of bipolar adjectives in rela-
tion to concepts presented to them (Gable & Wolf, 1993). The 
main adjectives used by Osgood included evaluative factors (e.g. 
good—bad), potency factors (e.g. strong—weak), and activity 
factors (e.g. active—passive). Each bipolar pair hence conceptu-
ally suggests a one-dimensional semantic space, a scale, on which 
the participant was asked to rate a concept. Given a number of 
such pairs, the researcher is able to collect a multidimensional 
geometric space from every participant. 

As with most methods, there have been a number of objections 
and reservations to Osgood’s technique. Among of the most im-
portant however is the recognition that the technique seems to 
assume that the adjectives chosen by the experimenter have the 
same meaning for everyone participating in the study. Also, as the 
experimenters provides the participants with the bipolar con-
structs, the former tends to set the stage—i.e. provides the basic 
semantic space—for what kinds of meanings the participant can 
express for a particular concept. As participants merely rate con-
struct pairs given to them, they are able to dismiss certain pairs as 
not appropriate or of no significance for a particular concept, but 
they have no way of suggesting new adjectives which according to 
them are more appropriate for describing something.

¶ kelly’s  personal construct theory 

Resembling Osgood’s semantic differential, the Repertory Grid 
Technique addresses the weakness of participants’ not being able 
to actively contribute with their own constructs. It is based on 
George Kelly’s Personal Construct Theory (Kelly, 1955), which 
emerged in the mid 1950s, like Osgood’s technique, in the area 
of clinical psychology. According to Kelly’s catchphrase ‹ man-
the-scientist ›, everyone is a scientist in that we seem to know our 
world through our own construing of it. That is, we try to make 
sense of what we experience through constantly forming and 
testing hypotheses about the world. 
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Man looks at his world through transparent templets which 
he creates and then attempts to fit over the realities of which 
the world is composed. The fit is not always very good. 
Yet without such patterns the world appears to be such an 
undifferentiated homogeneity that man is unable to make any 
sense out of it. Even a poor fit is more helpful to him than 
nothing at all […] Let us give the name constructs to these 
patterns that are tentatively tried on for size. They are ways of 
construing the world (Kelly, 1955, p. 8–9)

In accordance with the view of Osgood et al (1957), the argument 
is that we tend to model what we find in the world according to a 
number of personal constructs which are bipolar in nature. A per-
sonal construct is to Kelly one dimension of meaning for a person 
which allows two phenomena to be seen as similar and thereby 
as different from a third (Bannister & Fransella, 1985). Accord-
ing to personal construct theory, we for instance judge people we 
meet through a number of such scales—e.g. tall–short, fat–slim, 
smart–dumb, and so on. Over the years, by constantly doing this 
we come to develop intricate models of the world and our own 
place in it (Kelly, 1955; Bannister & Fransella, 1985).

Constructs are used for predictions of things to come, and the 
world keeps on rolling on and revealing these predictions to 
be either correct or misleading. This fact provides the basis for 
the revision of constructs and, eventually, of whole construct 
systems (Kelly, 1955, p. 14)

While the relationship between Kelly and phenomenology has 
been noted elsewhere (Rychlak, 1981), it may be useful to briefly 
point out some common conceptions. First, according to Kelly, 
our construing of the world is a process where perception and 
understanding intertwine—which is too what Merleau-Ponty 
argues (see chapter two and three). Second, the transparent pat-
terns discussed by Kelly are in many ways similar to what the 
phenomenological attitude would regard as our sedimented, life-
world seeing—which according to Husserl we can only step out 
of through epoché—as well as similar to the proposed paradig-
matic character of human cognition, as discussed by Kuhn (see 
chapter 7). But despite these relations with phenomenological 
thinking, it should be noted that in this work the repertory grid 
technique is first and foremost used as a technique for elicit-
ing meaning. Despite being based on Kelly’s personal construct 



303

x
ii · c

a
p

tu
r

in
g

 th
e

 e
x

p
e

r
ie

n
c

e
-o

f
-u

s
in

g

theory, this chapter should not been seen as trying to prove this 
theory right or wrong. In other words, this chapter makes use of 
the repertory grid technique simply as a potentially useful tool 
for getting at the meaning people may find in and ascribe to mo-
bile information technology. 

¶ the repertory grid  technique

Kelly (1955) suggested the Repertory Grid Technique (rgt) as a 
structured procedure of eliciting a repertoire of conceptual 
structures and for investigating and exploring them and their 
interrelations (Bannister & Fransella, 1985; Dalton & Dunnet, 
1992; Landfield & Leitner, 1980). It has been found to be a use-
ful technique for eliciting meaning in several different domains, 
for instance in organizational management, education, clinical 
psychology, and particularly in the development of knowledge-
based systems (Shaw, 1980; Shaw & Gaines, 1983; 1987; Boose & 
Gaines, 1988). Despite its popularity in these fields, the interest 
in it from an hci perspective seems to have peaked in the 1980s, 
with a whole special issue devoted to the topic in the Interna-
tional Journal of Man–Machine Studies (vol. 13, no. 1, 1980). Since 
then, the technique’s appearance in hci related literature has 
been sparse, while not completely nonexistent (see e.g. Dillon & 
McKnight, 1990; Grose et al, 1998; Hassenzahl & Wessler, 2000; 
Tan & Hunter, 2002). Its disappearance from the hci scene may 
be explained by its fairly strong association with artificial intelli-
gence and expert systems development in the 1980s. The inter-
est in rgt appears to have been lost in conjunction with the fail-
ing of these projects in their traditional form.

Repertory Grids

What is then a repertory grid? In short, the repertory grid tech-
nique is a technique for eliciting personal constructs, while a 
repertory grid in itself is the outcome of a successful application 
of the technique—a table, a matrix, whose rows contain con-
structs and whose columns represent elements, the latter being 
the things which are under investigation. A repertory grid also 
embodies a rating system which is used to evaluate each element 
in relation to the constructs.

 A table is constructed from each subject who participates in 
a particular study. This construction process is fairly straightfor-



304

p
a

r
t f

o
u

r
 · r

e
f

le
c

tio
n

ward. First, an individual participating in a session decides his or 
her own constructs, i.e. what bipolar scales the participant see 
as important for talking about the investigated phenomena; the 
grid’s elements. Second, the participant then rates the degree to 
which each element in the study relates to each construct pair. 

Hence, in the repertory grid technique, constructs and elements 
are the two building blocks of each individual’s own repertory 
grid table, and are quantitatively related to each other by use 
of some rating system. The elements are the life-world objects 
around which the participants relate their meanings and values. 
The constructs are the qualities the participants use to describe 
the elements in their own, personal, words (Fransella & Bannis-
ter, 1977). 

¶  experience-of-us ing: 
study setup and conduct

The study reported in this chapter made use of the repertory 
grid technique, where the actual data collection was carried out 
over a period of three weeks. In total 18 participants took part in 
the study. Two different meeting rooms in two different locations 
were used for the experiment, both of which had doors which 
could be shut to provide the participant—the subject—and the 
experimenter with minimal external disturbance. All partici-
pants were also, for them to be able to concentrate fully on the 
study, asked to switch off any mobile phones, pagers, in-house 
phones, or any other mobile information technology devices 
which, ironically, could cause the study to be interrupted. Each 
session lasted from 45 minutes to two hours, averaging slightly 
more than an hour. All participants took part in the study indi-
vidually, with only the participant and the experimenter in the 
room at the time. All participants had previously volunteered to 
take part in the study, by signing up for a scheduled time slot. As a 
sign of appreciation for their participation in the study, they were 
each given a movie ticket.

Element Familiarization

Every session began with the participant being exposed to the 
four prototypes introduced in detail in the previous part of the 
book: the Mobile Service Technician, the Slide Scroller, Dupli-
ances, and the Reality Helmet. Other than simply being able to 
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try out these prototypes—for as long as they felt necessary—
shorter introductions as to the various aims and contexts of the 
prototypes and the projects from which they originate were also 
provided to each participant. At this stage in the session, the 
participant was also presented with the three examples of ex-
isting mobile information technology devices which have been 
discussed in chapter five; the Compaq Digital ixus 300 digital 
camera, the Compaq iPaq h3660 pda, and the Sony Ericsson 
t68i mobile phone. In this study, these were seen as represent-
ing existing mobile information technology, to which the four 
alternative prototypes presented in this book would come to re-
late. As discussed previously, since all results from repertory grid 
analyses are relational it appeared as important to also include 
these existing devices in the study for at least two reasons. First, 
they serve as representations of on-hand technology to which the 
prototype alternatives may be compared, thus grounding the re-
sults from the study. Second, the experiment will thus not only 
have the potential of revealing something about the prototypes 
developed, but also something about already existing devices. 
The three existing devices and the four prototypes thus make 
up the seven elements in the repertory grid elicited from each 
participant. 

Basic Questionnaire

The actual data gathering part of the study was initiated when the 
participant in each session was asked to fill in a brief question-
naire. In this, they were asked to give their names, e-mail, and to 
answer some basic questions about their self-estimated computer 
literacy as well as how confident they were with mobile informa-
tion technology. This sheet of paper also contained a disclaimer in 
which their anonymity was guaranteed.

Of the 18 participants 14 were male (78%) and 4 were fe-
male (22%). Eight of the subjects were in the age span of 20–29 
(44%), seven were 30–39 years of age (39%), two stated they 
were between 40–49 (11%), and one was 50–59 (6%). Three 
participants rated themselves as 3 on a 5-graded scale on self-
estimated computer literacy (16%), 14 participants gave them-
selves a score of 4 (78%), while only one congratulated himself 
with a 5 (6%). On a similar scale 1 to 5, when asked to rate their 
previous exposure to mobile information technology, one partic-
ipant responded with a 2 (6%), six rated themselves as 3 (33%), 
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9 participants thought they were in the 4s (50%), while two con-
sidered themselves to be 5 out of 5 (11%).

Looking at the population, the gender distribution is certainly 
not satisfactory. The bulk of the participants were undergradu-
ate students at Umeå University Institute of Design, Sweden. As 
those who signed up for the study volunteered, and as we did 
not force anyone to take part in the study, this gender bias may 
be partly explained, while not excused, by a dominance of male 
students at the site. In addition, when carrying out this study, the 
aim has never been to try to find differences in the population 
distribution, neither when it comes to female/male, young/old, 
nor to the bald/hairy. Although such comparisons often tend to 
be done thoughtlessly, not least so in hci, in which a discrepancy 
is pre-assumed to both exist and to be of interest, doing it prop-
erly would involve taking into account a great deal of gender the-
ory and a host of other considerations for which there is no space 
within this book. If there indeed are such things as important 
gender or age-related differences, the theoretical and practical 
enterprise needed to deal with such questions is clearly beyond 
the scope of this work.

Data Gathering Process: Construct Eliciting and Rating

When the basic questionnaire had been dealt with, the actual 
eliciting of a participant’s constructs for the seven elements be-
gan. Each participant sat at a table opposite to the experimenter. 
On the table, seven palm-sized cardboard cards where displayed. 
Every card had, first, a photograph of either one of the four pro-
totypes or one of the three existing devices printed on them; 
second, a label on which the name of the device was printed; 
and third, an identification number used for organizing the study 
(numbered e0  to e6 ):

Code De s c r ip t ion

e0 Compaq iPaq h3660 (Personal digital assistant, pda)

e1 Canon Digital ixus 300 (Digital camera)

e2 Sony Ericsson t68i (Mobile phone)

e3 The Slide Scroller (Research prototype, chapter 9)

e4 Dupliances (Research prototype, chapter 10)
continued...
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e5 The Mobile Service Technician 
(Research prototype, chapter 8)

e6 The Reality Helmet (Research prototype, chapter 11)

In each session, the participant was exposed to the seven devices 
in groups of three—a triad in the technical language of the reper-
tory grid technique. The first triad presented to each participant 
was randomly chosen, and only used as an example to explain to 
the participant how the study was to proceed and what was ex-
pected of his or her part.

On a second questionnaire, designed especially for this study, 
the experimenter put down three identification numbers which 
were taken from a pre-prepared list, for instance e0 , e4 , and 
e5 . The experimenter and the participant then found the cor-

responding cards on the table and grouped them in front of the 
participant, while the other cards where put in the background. 
The participant was then asked to think of a property or quality 
that he or she considered notable enough to single out one of the 
three elements (devices) in the group, and to put a name or label 
on that property. For instance, among a group of e1 , e2 , and 
e3 , participant 10 singled out e1 , and named that quality with 

the word ‹ Warm ›. The participant was then asked to put a name 
or label to the property or quality that the other two devices in 
the triad shared, thus its opposite in some sense. Participant 10 
then labeled e2 ’s and e3 ’s shared quality—as an opposite to 
‹ Warm ›—as ‹ Cold ›. 

The experimenter then circled the singled out element’s 
identification number on the questionnaire, and wrote down the 
labels the participant had put on the singled out device to the 
left, and the label put on the two other devices to the right. La-
bels or names generally consisted of one word or a small set of 
words. Some participants were fairly quick in finding what they 
saw as appropriate properties; others would remain silent for 
quite some time, thinking carefully for themselves; while a few 
discussed loudly and in detail their thoughts and ideas with the 
experimenter. Although the experimenter tried to answer ques-
tions and generally took part in discussions initiated by the par-
ticipants, the experimenter remained careful not to generate or 
imply properties or concepts, i.e. cautiously avoided the risk of 
putting words in the participant’s mouth. To be able to keep the 
relation between construct and originator, the suffix ‹ (sx) › was 
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later added to the construct, substituting the x with the partici-
pant’s identification number. Hence, in this case, the elicited con-
structs became ‹ Warm (s10)—Cold (s10) ›.

On the questionnaire was also a table containing all the sev-
en different devices, each with its own seven-point Likert-type 
scale. This questionnaire was now handed over to the participant 
who was asked to grade, on the seven-graded scale, each and ev-
ery one of the seven elements according to the scale that just had 
been constructed from the participant’s own concepts. That is, 
for each element of the study as a whole—also those that did not 
appear in the specific triad from which a particular construct pair 
was established—the participant was asked to rate or grade that 
element on the seven-point scale, where left represented a high 
degree of the property found to be embodied by the singled out 
device (in the case of participant 10: ‹  Warm ›), and right repre-
sented a high degree of the property embodied by the two other 
devices in the specific triad (‹ Cold ›). 

Hence, for each triad exposed to a participant two kinds of 
data were collected. First, a personal construct was elicited, i.e. 
a one-dimensional semantic space that the participant thought 
meaningful and important for discussing and differentiating be-
tween the elements of the study. This process provided the study 
with qualitative data; insight into the participant’s own meaning 
structures, values, and preferences. Second, the elicited personal 
construct pair was then used as the scale by which the participant 
rated all of the seven elements in the study. This provided quanti-
tative data for the study; where relations between concepts were 
established by quantitative means. 

In total, each participant was exposed to ten triads, i.e. each 
participant went ten times through the process of singling out 
one in a group of three, eliciting two personal constructs, and 
rating all devices based on this construct pair. Although it might 
seem better to expose each subject to as many triads as pos-
sible, doing so would not have been practically viable in this 
study. First, at around triad eight to ten, it was noticeable that 
most participants’ ability to find meaningful construct pairs be-
gan to decrease significantly, which was something that many of 
the participants also stated explicitly. Second, ten triads also kept 
the length of each session at slightly more than an hour on aver-
age, which seemed to be a reasonable amount of time to expect 
people to concentrate on this kind of task. Third, with seven ele-
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ments, the number of possible unique triads exceeds 40, which 
is clearly far too many to expose to each participant—at least if 
there is only a movie ticket at stake. At the end of the day, this 
means that each participant was only exposed to a subset of all 
possible combinations of triads. But as different participants were 
not exposed to the same triads each unique group has been ex-
posed over the study as a whole.

All in all, from the 18 participants 180 pairs of personal con-
structs were elicited, i.e. 360 different concepts which the par-
ticipants thought had meaning and relevance for describing their 
experiences of mobile information technology. As participants 
also rated all seven devices according to their construct pairs, 
data was also gathered about the degree to which participants 
thought their specific construct pair had relevance to a specific 
element, and in that also how the different elements compared 
and related to each other given a specific construct pair.

¶ analys i s  of  repertory grid  data

While the repertory grid technique is an open approach which 
results in individual repertory grid tables, some basic structures 
are shared. Each table in this study consists of an undefined num-
ber of bipolar constructs (9 to 11), a fixed number of elements 
(7), and a shared rating system (a Likert scale from 1 to 7). From 
this basic setup, there are at least two ways in which different 
people’s tables may be compared and analyzed. 

First, the finite number of elements and the shared rating sys-
tem provide the basis for applying statistical methods which look 
for variations, similarities, and other kinds of patterns in the se-
ries of numbers which occur in the data. Using statistical meth-
ods, it is possible to compare and divide all constructs from all 
participants into groups of constructs which have some degree of 
similarity. This may result in interesting and unexpected correla-
tions between constructs, whose relation would probably have 
remained unnoticed if one had only looked for semantic simi-
larity. This method may hence be called semanticly blind, as it is 
driven completely by each construct pair’s quantitative data in 
relation to the study’s elements, while not showing interest in 
semantic content whatsoever. 

Second, what seem to be several semanticly related and over-
lapping groups of construct pairs appear across the participants 
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in the study. Some similar bipolar scales, such as ‹ Young—Old ›, 
‹ Appliance—Multifunctional ›, and ‹ Work—Leisure ›, are to be noted 
from several of the participants. It would hence be possible to 
go through the list of all participants’ constructs and gather in 
groups those that bear semantic resemblance to each other. This 
approach could be seen as statistically blind, as it is driven com-
pletely by an interpretation of the semantic content of the con-
struct pairs, while doing so would not take elements and ratings 
into account.

Both approaches would result in a number of groups of con-
structs. In theory, the groups created statistically and those col-
lected semanticly should be similar, or even identical. In practice 
however, this is unlikely. A part of the answer to why identical 
groups cannot be expected can be thought of in light of the cri-
tique of Osgood’s semantic differential (Osgood et al, 1957), 
above, where it was argued that there is no certainty that the 
same construct will have the same meaning for different persons. 
A construct such as ‹ Work ›, for instance, may not mean the same 
to someone who has just been laid off as it may do to someone 
commuting between her day and night job. Moreover, the con-
struct ‹ Old › may be highly relational to both the age and the mind 
set of the participant: where to a 12-year-old really old people 
may be 25; while a 70-year-old may feel ‹ Young ›. Thus, a prob-
lem with Osgood’s technique is that it assumes that pre-made 
constructs have the same meaning for all participants, and if the 
participants’ ratings are later found to differ—which they prob-
ably will, as they experience the grounds for what they base their 
score on differently—this is treated not as a difference in mean-
ing of the construct but as a difference in experience of the el-
ements. As we have seen, the repertory grid technique tackles 
this problem by allowing complete freedom on behalf of the 
participant to come up with constructs that are meaningful to 
them. Thus, each construct that appears in this study has a certain 
meaning grounded in the participant from which it originates. 
Consequently, in this study we may be comfortable with each 
participant knowing the meaning of the construct with which 
they rate the elements. This does not mean however, as when 
using Osgood’s technique, that participants cannot experience 
that certain elements embody different meanings for different 
persons. Unlike Osgood’s technique, we may on the contrary be 
more certain that this difference is indeed a different experience 
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of a particular element in relation to a specific construct pair, and 
not a misunderstanding of the meaning of the construct.

In this study, we are hence interested in finding correlations 
between different constructs which may or may not by semantic 
resemblance seem to belong together—but which according to 
their ratings do. From this, it seems that a semanticly unaware 
statistical approach which compares ratings is the primary choice 
for exploring this aspect of the data set—which is the approach 
chosen to approach the data set, as laid out in the following sec-
tions. While it is a fully statistical method on some level, it will 
become obvious that semantic interpretation is sometimes need-
ed for carrying out specific parts of the analysis. Through the 
consistent use of codes and markers, it is however always pos-
sible to track these semantic interpretations back to the original 
data set.

¶ partic ipant-level  analys i s  and 
data v i sualization techniques

At this stage, data had been manually collected from the 18 par-
ticipants and was now compiled and inputted into the WebGrid 
iii application, a frequently used and feature-rich tool for collect-
ing, storing, analyzing, and visually representing repertory grid 
data (Gaines & Shaw, 1993; 1995; 1997; Shaw & Gaines, 1998). A 
specific repertory grid table was constructed for each participant 
during this process. Each participant’s grid was used as the basis 
for three different ways of presenting the data graphically; pro-
gressively more driven by and dependent on statistical analyses. 
These are all common ways of presenting and visualizing reper-
tory grid data and are used throughout this study. In the following 
sections, participant 9’s data will be used to exemplify the data 
analysis and visualization techniques that have been applied. For 
a more detailed introduction and discussion to these issues, see 
Shaw (1980), Gaines & Shaw (1995; 1997), and Shaw & Gaines 
(1998).

The Display Matrix

First, a display matrix is generated (figure 12.1). Being the most 
basic way of presenting a repertory grid, this table simply lays out 
the numerical results of all constructs for all elements. Ratings 
are displayed in a two-dimensional space, where constructs elic-
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ited from the participant are horizontally organized (a column 
for each construct) while the elements of the study are vertically 
organized (a row for each element). Here, we see that participant 
9 thinks that the construct ‹ Direct (s9)— Concealed (s9) › is an im-
portant way of distinguishing between the different elements in 
the study. For her, the Reality Helmet (element e6 ) appears as 
very ‹ Concealed (s9) › (rated 1 of 7), while the Dupliances e4  are 
regarded as very ‹ Direct (s9) › (rated 7 of 7). 

While the display matrix is a helpful and simple way in which 
repertory grid data may be summarized and used as a basis for 
further exploration of the problem domain, the relationships 
between the different user constructs and the study’s seven ele-
ments remain far from obvious. The display graph is however of 
some interest in that it is the only one of the three visualization 
techniques applied which shows the order, from top to bottom, 
in which the constructs where elicited from the participant.

figure 12.1 · Participant 9’s display matrix table

The Focus Graph

Second, a focus graph was constructed for each participant (fig-

ure 12.2). Here, both elements and constructs are sorted, using 
the focus algorithm (Shaw, 1980; Gaines & Shaw, 1995; 1997; 
Shaw & Gaines, 1998), so that similar ones appear together. This 
diagram has two parts. The first is similar to the display matrix, 
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albeit a background pattern has been added to visually enhance 
differences in rating. The second part of the focus graph consists 
of two acyclic graphs, one to the right of the constructs and the 
other to the right of the elements. These tree-like graphs show 
the level of similarity between the elements and the constructs 
in percentage terms. The degree of similarity is listed at the top 
right corner in the diagram. Two elements are related if they have 
similar ratings for each of the constructs; two constructs are re-
lated if they hold similar ratings for each of the elements. When 
constructing these visualizations, different threshold levels may 
be applied. For this specific diagram, a threshold level of 80% has 
been applied, i.e. the acyclic trees only show relationships be-
tween constructs and elements which are 80% to 100% similar.

To re-group elements and constructs and to build the acyclic 
tree, the WebGrid iii application uses a kind of hierarchical clus-
tering based on measures of correspondence gained through dis-
tance calculations of the integer ratings between elements and 
constructs. The smaller the mathematical distance, the more 
related items are (Gaines & Shaw, 1993; 1995; 1997; Shaw & 
Gaines, 1998). It should also be noted that the focus algorithm, 
if needed, is able to switch the polarity of a particular construct, 
so that matches between constructs which are inverted towards 
each other may be discovered.

figure 12.2 · Participant 9’s focus graph
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The Princom Map

Measures of mathematical distance are also the basis for the third 
way in which repertory grids are visualized in this study. This 
type of diagram, the princom map (figure 12.3), provides prin-
cipal component analysis of the grid. Here, the grid is rotated and 
visualized in vector space to facilitate maximum separation of el-
ements in two dimensions (Slater, 1976; Gaines & Shaw, 1980). 
The specific ways in which the WebGrid iii application performs 
this are discussed in detail in Gaines & Shaw (1993) and Shaw & 
Gaines (1997). From this diagram, it is visible that the princom 
map uses the constructs as measures for locating the elements. 
All bipolar constructs are connected by a line, rotated for best fit 
to the data (maximising the number of close and near-zero corre-
lations between variables), and then placed on the plot. Elements 
are located on the map in coordinate locations and their exact lo-
cations are marked by crosses. The closer two or more elements 
are to each other, the more similar those elements are in terms of 
the constructs. In participant 9’s princom map, we see that the 
digital camera e1  and the mobile phone e2  appear quite close 
to each other, and may accordingly be interpreted as being fairly 
similar to each other in terms of participant 9’s constructs. 

While the princom map is a nice-looking visual approach to 
analyzing, presenting, and trying to grasp repertory grid data—
these diagrams need to be treated with some care, as one may 
be prone to read too much into its way of representing the data. 
First of all, the closeness of the two elements in the diagram is 
based only on the similarity between this participant’s particular 
constructs and her rating of these constructs in relation to the el-
ements. With other participants, the location of these elements 
may be substantially different. Second, it should also be noted 
that while the location of the elements are two-dimensional, the 
constructs may be rotated in a vector space indefinite in terms of 
dimensions. As the constructs however need to be represented 
in two dimensions when plotted in the diagram, their relations 
become increasingly difficult to interpret when the number of 
constructs increases.



315

x
ii · c

a
p

tu
r

in
g

 th
e

 e
x

p
e

r
ie

n
c

e
-o

f
-u

s
in

g

figure 12.3 · Participant 9’s princom map 

The 18 different repertory grids, their display matrixes, focus 
graphs, and princom maps are interesting in themselves—for 
instance in that the different characters of the constructs between 
different individuals seem to tell us something not only about the 
elements of the study but also about the individual behind each 
grid. For this study, it would however also be interesting to see 
if there are any patterns or other kinds of relationships between 
different people’s grids. But how could these highly individual 
and subjective personal constructs ever become compared with 
each other? 

¶ stati st ical  analys i s  of  
multi -partic ipant data

Kelly’s (1955) original, straightforward technique for represent-
ing repertory grids has sometimes been argued to limit the ca-
pabilities of repertory grid analysis (Shaw, 1980). A number of 
alternative ways of representing, analyzing and visualizing reper-
tory grid data have also been proposed (Boose & Bradshaw, 1987; 
Bradshaw et al, 1993; Gaines & Shaw, 1993; Shaw & Gaines, 
1997). Shaw & Gaines (1997), for instance, report on exten-
sions to the values that constructs can take, such as categorical, 
ordered values—e.g. high, normal, low—and float ranges. Not-
withstanding this, for this study a traditional Likert style integer 
range of 1 to 7 was thought to suffice, where the participants 
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were asked to rate all constructs on this scale. As they was not 
given an option of choosing any ‹ uncertain › values in this scale, 
and as they were asked not to leave any constructs unrated, the 
experimenter instructed the participant that the rating 4 would, 
in practice, render the meaning of a particular construct as ‹ ei-
ther-or › in relation to a particular element.

To be able to perform statistical analysis on multi-participant 
data, all participants’ 180 bipolar constructs were inputted into 
the same, large repertory grid, through the WebGrid iii applica-
tion. This grid was then subject to various kinds of analysis simi-
lar to those applied to each individual participant’s repertory 
grid. Hence, a display matrix, a focus graph, and a princom 
map were constructed from the WebGrid iii application. While 
interesting in themselves, these diagrams remain fairly immense 
and unstructured. 

As discussed previously, statistical analysis is performed primar-
ily to see whether there are some similarities or patterns in con-
structs elicited from different participants, i.e. clusters of con-
structs from several participants whose ratings indicate that they, 
mathematically, belong to the same cluster or ‹ group ›. The un-
derlying suggestion is that such coherence in rating should reflect 
a similar structure of meaning, but one which may be expressed 
in different ways, using different semantic constructs. A group 
whose constructs share a unique topology in ratings hence be-
comes seen as a specific dimension of meaning in relation to the 
elements of the study. The part played by the researcher in this 
is, through semantic analysis of the constructs that make up such 
a group, to establish what conceptual similarity they share, what 
aspects of the phenomenon they point at, or, in other words, its 
meaning. But before that may be done, one must first find and ex-
plicate these statistical patterns from the complete data set.

Stage One: Finding Groups by Focus Analysis of Data (First Round)

To discover these clusters within the data set, the whole of the 
repertory grid was subjected to two cycles of focus clustering 
analysis. The difference between the two rounds was the manipu-
lation of two rules that were applied to distinguish clusters in the 
data. 

During the first round, the first rule that was applied was that 
the threshold level for regarding two constructs as similar was 
placed at 90%. That is, all constructs which appear in a cluster 
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need to share at least a 90% consistency in rating. As the rating 
system allows ratings 1 to 7 for each element, this implies that 
the maximum rating any construct may get, if all of its ratings are 
added together, is 49 (7 × 7) while the lowest accumulated value 
of any construct is 7 (1 × 7). As 90% of 49 is 44,1, and as 49 sub-
tracted by 44,1 is 4,9, these calculations mean that according to 
the first rule, for one construct to be treated as similar to another 
construct, and thus become clustered with that other construct, 
their ratings must not differ more than a score of 4 in total. 

Naturally, this rule may be discussed and questioned in a num-
ber of ways. Most obviously, why the 90 percent mark? In reality, 
this analysis, as with most things, has been carried out over and 
over again with different percentages in order to get to know the 
data set. Settling with 90% as a first rule of the first round has 
to do with keeping a balance between first, the number of clus-
ters that emerge; second, the size of these clusters; and third, a 
reasonable level of internal coherence within each cluster. Set-
ting the threshold higher, say at 95%, naturally generates clusters 
with a stronger degree of internal consistency. However, they 
also become quite few in number, as well as each cluster becomes 
fairly limited in terms of number of contributing constructs. Us-
ing an overly high threshold would leave out many of the con-
structs in the study as a whole, and much of the study’s semantic 
‹ flesh ›—which is where meaning resides—would be lost. 

On the other hand, an overly low threshold, set at 60% or 70%, 
would have the effect that while almost all constructs would be 
part of a cluster—thus embracing the lion’s share of the mean-
ings with which the participants have charged the elements—
these clusters would be, first, very large in terms of number of 
constructs, thus making it difficult to understand at which aspects 
of an element they point. Second, as each cluster would consist 
of a very large number of constructs, a low threshold would of 
course also result in a low number of clusters in total. Thus, an 
overly low threshold would associate a particular construct with 
too many of the other constructs, where meaning would disap-
pear in a few, large, and unmanageable clusters. Having a thresh-
old of 90% was found to be a reasonable level for a first statistical 
clustering of the constructs. 

As a second rule of the first round, a ‹ cluster › was defined to 
consist of 3 or more constructs. When applying these two rules 
on the data set, 17 groups emerged consisting of 3 to 12 con-
structs. These groups have been named with the prefix a and the 
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group’s number from top to bottom from the chart generated by 
the focus algorithm.

Stage Two: Finding Groups by Focus Analysis of Data (Second 
Round)

While the first round provided a number of statistically coherent 
groups, a large number of the grid’s constructs were not includ-
ed. The purpose of the second round was to manipulate the rules 
for forming clusters so that more of the participants’ constructs 
would be included. This was done by lowering the threshold level 
5% to 85%. By doing so, larger clusters developed around those 
established in round one, as well as a number of wholly new clus-
ters which had not been previously encountered. To counterbal-
ance the weaker internal coherence in ratings of these clusters—
thus loosening this rule—the second rule was on the contrary 
made more exclusive by stating that clusters in this round need to 
be made up of four or more constructs. These groups were then 
named with the prefix b and the group’s number.

Stage Three: Naming Groups by Semantic Analysis of Clustered 
Constructs

As these 29 groups are statistically similar, they could be seen as 
representing the same concept, the same structure of meaning 
in some sense. This structure is not individual but rather shared 
among several of the participants that took part in the study. 
Hence, these groups represent on a basic level the 29 most per-
tinent dimensions of the participants’ understandings of the ele-
ments of the study. 

The first task of this third stage of the analysis was to create 29 
new repertory grids based on the ingoing constructs of a group. 
A display matrix, a focus graph, and a princom map were 
also generated for each group. The analysis had up to this point 
remained statistical and semanticly blind. Thus, each group con-
sisted of a number of constructs whose ratings grouped them 
together. But to be able to address a specific group as a shared 
concept, an interpretative analysis was needed. Each dimension 
of each construct in each group was thus carefully reviewed and 
interpreted, and one—or, if needed to better capture the char-
acter of the cluster, two or three—of the existing labels were 
chosen to be characterizing for this dimension of the group as a 
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whole, and used to form a new bipolar construct representing 
the group. 

There are at least two issues that need to be highlighted in re-
lation to this interpretative activity. First, not all constructs in a 
group fit perfectly well with each other semanticly. Some con-
structs are also odd, unusual, obviously point at something else 
than most in the group, and so on. While this is not uncommon 
when dealing with large amounts of quantitative data, it puts the 
researcher in the uncomfortable position of having to make judg-
ments about which constructs to capitalize on in a group, and 
which to disregard, in order to capture the general tendency of 
the group. To disregard from one or two constructs in a group 
of ten is however not too bothersome, but when a group con-
sists of rather few constructs—for instance three or four—this 
is at times a difficult process. In a few cases, no semantic resem-
blance and no recognized meaning structure could be established 
from the particular constructs of the group in question, and 
these groups were excluded at this level. In addition, some of the 
groups at the b-level were formed around a-level clusters. This 
broadening has not always been found to provide any richer se-
mantic information than their corresponding groups at the a-lev-
el. These b-level groups have in these cases also been excluded. 
These latter two issues apply to groups a5, a12, b3, b8, b9, and 
b10, which thus were excluded from the study.

Second, even though the interpretative and hence ‹ subjective › 
nature of this labeling means that the analysis after this point is 
not completely data driven, the hazards of possible experimenter 
biases and pure misunderstandings are thought to be at least re-
duced by choosing among existing labels, rather than creating 
new ones to capture the character of a group. As an example of 
how this labeling was carried out, group a6 consists of 3 contrib-
uting constructs. To the left, we find ‹ Common (s3) ›, ‹ Conventional 
(s9) ›, and ‹ Technical (s6) ›, while ‹ Unexplored (s3) ›, ‹ A living thing 
(s9) ›, and ‹ Mysterious (s6) › appear to the right. From this set, the 
characterizing label ‹ Technical (a6) › was chosen to represent the 
left polarity, while ‹ Mysterious (a6) › was picked to represent the 
labels on the right.
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figure 12.4 · Groups on 
the a and b level
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Stage Four: Calculating Mean and Median Ratings for Explicated 
Groups

The process of explicating groups and giving them appropriate 
and characterizing labels allows the groups to be treated as con-
structs. If these groups—with their labels as representatives—are 
treated as constructs, it is hence possible to construct a new 
repertory grid consisting of these 23 constructs and the origi-
nal elements. These constructs are the most significant bipolar 
dimensions in the participants’ understanding of the elements. 
However, to be able to analyze statistically how they relate to 
each other and to the elements of the study, a rating for each 
construct on each element needs to be incorporated in the new 
repertory grid table.

The most obvious way of doing this would be to calculate the 
arithmetic mean for each position, and use this value as the rating 
for the newly formed construct representing the whole group. 
However, as noted above, some of the constructs in a group may 
have been found too irrelevant to contribute to the meaning of 
the group. Including such values in an arithmetic mean appears 
troublesome for several reasons. In addition, as the sizes of the 
groups in terms of contributing constructs vary it could, espe-
cially for small groups, be that a single extreme rating would 
come to be highly influential. Using a real example from the data 
set; the ratings for element e5  in group a2 are 1, 1, 2, 4, and 
7. The arithmetic mean for this position would be 3.00, which if 
applied as a summarising rating could be seen as misrepresenta-
tive of the group as a whole, in the sense that only two of the par-
ticipants had rated this element as higher than three, while three 
thought it to be lower than three. Additionally, of course, none of 
the participants had actually rated the element as three. 

Because of this problem the calculations here have relied on 
the median value rather than the arithmetic mean. In the example 
case, the median value is 2,00. Overall, it has been found to pro-
vide a result which seems more true to the ratings of the partici-
pants. For each value, a standard deviation has also been calcu-
lated as a measure of variability, which provides an indication of 
what values in a group are the most uncertain. In the example, 
for instance, the standard deviation is found to be high (2,55). 
Comparing the standard deviations for the ratings across the ele-
ments of a group as well as the value for the average absolute de-
viation from median, which has also been calculated—in this case 
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figure 12.5 · The ten resulting dimensions from the experience-of-using 
study, presented as a focus table (above) and as a princom map (below).
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1,80, tells us something about both how certain a specific rating 
is, as well as it provides clues to which elements in a group the 
participants have the hardest time agreeing on.

¶ ten dimensions  of  
the  experience-of-us ing

Figure 12.4 shows the focus graph which has been constructed 
from the repertory grid which in turn was composed from the 
various groups that have been established so far, at the a and b 
level. This figure also shows the princom map composed of the 
same data. These 23 constructs represent the unique dimensions 
in the participants’ experience of the set of elements to which 
they have been exposed. 

When reading these two graphs, it should be noted that when 
an 85% threshold is applied, the acyclic graphs to the right seem 
to partition these 23 constructs in three groups of four or more 
constructs, as well as a single clustering between two additional 
constructs. These clusters may be treated as groups, and hence, 
given this clustering, the statistical analysis seems to leave us with 
not 23 but rather 10 unique dimensions of experiencing the de-
vices of mobile information technology that were part of the 
study. These 10 dimensions are presented in figure 12.5, again 
as a focus graph and as a princom map. In the following ten 
sections, each of these statistically unique dimensions will be in-
troduced, analyzed, and discussed both in terms of their origins, 
their relations to the elements of the study, and their relations to 
previous argumentation in this book.

Social (d2)—Individual (d1) ›

‹ Trust-building (s11) ›, ‹ Social Experience (s11) ›, ‹ Human-to-human (s8) ›, 
‹ Communicative (s11) ›, and ‹ Two-way communication (s12) ›, which are 
the participant-level constructs that directly establish the left 
side of this dimension, seem to describe experiences in which 
the user is involved in settings where it is obvious that there are 
other people with whom to interact. These are not constructs 
that—unlike their opposites ‹ Self-contained (s11) ›, ‹ Individual ex-
perience (s11) ›, ‹ Single user communication (s8) ›, ‹ Information-centric 
(s11) ›, and ‹ One-way communication (s12) ›—describe situations of 
use in which there is a clear relationship only between a sin-
gle user, a single device, and a surrounding but backgrounded 

‹ 
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world. In short, this unique dimension can be summarized as the 
difference between an experience which is social and one which 
is individual.

If a device in this way is rendered as highly social, then it 
signifies that world in human–computer–world Interaction can-
not only be regarded as physical, where objects hold positions in 
time and space, but that the concept of world must take into ac-
count and include an understanding of the role of other people in 
that relationship. According to this dimension, the Mobile Phone 
e2  and the Dupliance prototypes e4  are the two most social 

elements of the study, i.e. the two devices for which the partici-
pants see the social character of world as most imperative. What 
would these technologies be without another person or persons, 
someone at the other end using the same kind of technology in a 
similar way? In this way, these devices are also social in a slightly 
different way. Use of mobile phones—as well as Dupliances—is 
also social in that it is a shared use, holding a socializing role. In 
some ways, these are examples of technology that people inhabit 
rather than use.

While it may not come as a surprise that it is these two devices 
that are seen as the most social of the seven, it is however both 
interesting and to some extent surprising to see that the Mobile 
Service Technician prototype e5  is also rated as highly social. 
Initially, this prototype appears as mainly individual in its charac-
ter. It is a wearable device that is attached to the arm of a single 
user that carries it around while work is being conducted. De-
spite this, it seems that the participants have relied on the many 
different kinds of communication services with which it provides 
its wearer as well as the opportunities it opens up for direct, 
physical collaboration between people situated together in the 
world. To the participants, these practice-related possibilities ap-
peared more important than its wearability and physical intimacy 
with its single user.

The Slide Scroller e3 , the Digital Camera e1 , the Reality 
Helmet e6 , and the pda e0  are regarded as solely individual 
experiences, which is for the most part in line with previous 
analyses in this book. One would perhaps have assumed that the 
digital camera would have been seen as slightly more social in its 
character then for instance the pda, as it is often used in social 
settings such as parties, vacation trips, family reunions, and so 
on, and since photos are commonly shared with others.

In addition, one implicit assumption made before the study was 



325

x
ii · c

a
p

tu
r

in
g

 th
e

 e
x

p
e

r
ie

n
c

e
-o

f
-u

s
in

g

that the interaction style promoted by the Slide Scroller proto-
type e3  could be thought of as more ‹ social › than a traditional 
pda. The design team’s idea was that using it would for instance 
allow several people to gather around a table and take turns mov-
ing the physical device around. To us, this would clearly be a more 
social and open kind of activity than that which is nurtured by the 
traditional means of interaction with a pda, i.e. the device in one 
hand and a stylus pen in the other, and the device’s screen facing 
only its user. But from the ratings of this dimension we see that 
our assumption was found not to be shared by the participants. 
It is important to note however that the participants were not 
at any time asked to come up with constructs which specifically 
described their experiences of the interaction, but rather con-
structs which described their experiences of a particular device 
as a whole. Also, the prototype try-out session and the construct 
eliciting process were conducted individually. Hence, in some 
cases some social aspects of some of the elements may have been 
slightly de-emphasized by the way in which the participant pre-
pared for the test and by the way data was gathered.

figure 12.6 · ‹ Social—Individual ›

Sender (d2) — Receiver (d2) ›

While this dimension appears quite similar to d1, there is at least 
one significant difference which has to do with the user and the 
technology in relation to the world. The question here is not so 
much if a device has a social or an individual character in general, 
but rather more specifically to what degree the unity of user and 
technology is active in its relation to the world. 

‹ 
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While from the ratings we find that the Mobile Phone e2  and 
the Dupliance prototypes e4  are not only regarded as highly so-
cial but also primarily as senders, it may appear somewhat sur-
prising that the Mobile Service Technician prototype e5  is seen 
slightly more as a receiver than a sender, if we remember that 
it too was rated as highly social above. It appears as if the par-
ticipants have reasoned that while this prototype indeed is highly 
social in the sense of the previous dimension, it is also highly 
communicative in general in its relation to the world. This other 
‹ communicative character › is however not only directed to the 
social world—i.e. to other people—but also to other things—
i.e. objects in the factory; the server which suggests tasks; con-
stantly keeping track of its location; and so on. In its relation to 
these things, the prototype seems both passive and active, both as 
a receiver and a sender. But as its passive type of communication 
goes on continuously in the background at all times, this constant 
receiving type of communication seems to have been influential 
for the participants. When this prototype was described, in chap-
ter eight, it was shown how the device continuously keeps track 
of its location in the factory and provides that information to a 
central data base which in turn feeds the device with appropri-
ate suggestions on tasks in the physical vicinity of the user. To the 
participants in the study, this seems to have nurtured the expe-
rience of the device—while still highly social and communica-
tive—as more of a receiver than a sender; as in some ways more 
passive than active. The goal with this prototype has however 
never been to make the device active per se, but rather to make it 
possible for the unity of user and technology to be active.

figure 12.7 · ‹ Sender—Receiver ›
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The Warm, Good Life (d3) — The Cold, Functional Life (d3) ›

This is the first of the ten dimensions which is constructed from a 
cluster of constructs. To form a single, unique construct from this 
cluster, the same kind of semantic approach as that which formed 
the original groups on the a and b level was applied. Below are 
the contributing constructs.

figure 12.8 · ‹ The Warm, Good Life—The Cold, Functional 
Life ›

A part of this construct has obviously to do with the devices’ ap-
pearances, reflecting the choices of color, materials, and shapes 
in their physical manifestations. But these constructs also seem 
to show traces of meaning which the participants have come to 
find in and create around the context of use of the device. The fo-
cus is on what seems to be the relation between the different de-
vices’ appearances, their physical embodiment, and some of the 
potential situations in which the participants imagine them to be 
used. Words such as ‹ The good life (a10) › and ‹ Warm (a11) ›, are seen 
as opposed to ‹ Functional (a10) › and ‹ Cold (a11) ›. This seems to ad-
dress the degree to which the devices’ ‹ look-and-feel › agree with 
the participants’ own interpretations, assumptions, and previous 
experiences with where, how, and for what they are or will be-
come used.

The Digital Camera e1 , the Dupliance prototypes e4 , and 
the Mobile Phone e2  are seen as primarily warm and part of the 
‹ good life ›. It is somewhat surprising that the Digital Camera e1  
is on this side, as one would assume that its polished metal sur-
face, its compactness, heavy weight, and somewhat professional 

‹ 
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stroke would render it cold. This seems to support the argument 
that this dimension is not primarily concerned with physical ap-
pearance, but rather with the devices as a whole which are seen 
by the participants as appearing in some use context, real or 
imagined. As digital cameras are commonly used for taking pic-
tures of friends and family, and primarily on happy occasions such 
as vacation trips and parties, it seems as if the expected use con-
text of the device has made the participants disregard its physical 
appearance. 

The participants however seemed to hesitate in the judgment 
of the Reality Helmet e6  and the pda e0  in relation to this 
dimension, as both have been rendered neither warm nor cold; 
neither for the good life nor for the professional, functional life. 
The Mobile Service Technician prototype e5  was seen as being 
for the cold, functional life, while the Slide Scroller prototype 
only leaned towards this end of the scale. 

It may appear somewhat surprising that the participants have 
come to distinguish between ‹ Social (d1) › and ‹ The warm, good life 
(d3) ›—and hence also between ‹ Individual (d1) › and ‹ The cold, func-
tional life (d3) ›—as we remember that the Mobile Service Tech-
nician was thought of as highly social in its character. This leads 
to the conclusion that something which is social is not necessar-
ily also a warm experience, which one might have presumed. A 
princom map showing these two dimensions may help in con-
sidering this difference (figure 12.6); a map which also shows 
some interesting groupings between elements, particularly those 
appearing on the figure’s left side.

figure 12.9 · Comparison between d1 and d3
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We see that this analysis clusters the elements in three different 
groups. Top left, we have the Mobile Service Technician proto-
type e5 , which is regarded as highly social but primarily so for 
the cold and functional life. Bottom left, the Mobile Phone e2  
and the Dupliance prototypes e4  that are clustered as devices 
which are social, warm, and part of the good life. The third clus-
ter groups the remaining four devices on the right side of the 
map, rendering them as primarily individual devices. While the 
Digital Camera e1  is in its individuality slightly more towards 
the warm, good life, while the Slide Scroller prototype e5  leans 
towards the function, cold life, although the distance between 
these devices is quite small. From this we get that the dimension 
of social and individual does by necessity influence the experi-
ence of a device as neither cold nor warm, neither as functional 
nor as for the good life.

Cheap, Basic (d4) — Expensive, Advanced (d4) ›

At first sight, this appears to be a fairly basic and unexciting di-
mension. It seems as if the participants have wanted to point out 
a difference between devices which are simple, cheap, and ba-
sic, and those which are more advanced and expensive. In this, 
some participants seem to have taken on the role of consumers, 
reasoning about the cost and complexity of each of the devices 
in the study. This is however a difficult (and in some sense even a 
meaningless) comparison, as four of the devices in the study are 
research prototypes for which the cost dimension is, while not 
completely irrelevant, at least a highly de-emphasized issue. 

The matter of cost is of course not without interest to anyone 
interested in developing, producing, and selling commercial ver-
sions of the prototypes, but for the interests pursued in this book 
this dimension would have appeared as fairly dull were it not 
for the relationship between basic and advanced which has been 
folded into cheap and expensive. The Dupliance prototypes e4  
are seen as both very cheap and very basic which is in line with 
the ideas behind its development. The design team argued that 
toys for kids should be reasonably cheap as well as fairly simple 
in terms of interaction—which is also what appear to be quali-
ties which the participants found in the prototypes. What is more 
interesting however is to try to grasp the distinction the partici-
pants have made between the Slide Scroller prototype e3  and 
the pda e0 . While the latter is regarded as fairly expensive and 

‹ 
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advanced, the first is on the contrary seen as very cheap and ba-
sic. As the pda and the Slide Scroller prototype are in fact the 
same device, but with a slightly different purpose and completely 
different means of interaction, it appears as if this dimension is in 
fact not only concerned with the cost of the device (in terms of 
how much money it would cost to produce and sell the device), 
but that this cost could perhaps also be measured in terms of the 
effort invested by the user. According to this, the effort invested 
in using the Slide Scroller prototype would be comparatively 
small while the effort invested in using a pda is much greater; 
its many features, unclear purpose, and cumbersome interaction 
render it expensive and advanced, in terms of money as well as 
in invested effort.

figure 12.10 · ‹ Cheap, Basic—Expensive, Advanced ›

Intuitive, direct (d5) — Inaccessible, concealed (d5) ›

This dimension speaks of the way the participants’ have come 
to experience the interactional character of the study’s various 
devices. The time and effort it takes to learn and understand a 
particular device are the qualities which seem to be at the heart 
of this dimension. From the ratings, we see that three devices 
are rated as highly inaccessible; the Reality Helmet e6 , the pda 
e0 , and the Digital Camera e1 . While the Mobile Phone e2  is 

seen as either-or, the Dupliance prototype e4 , the Mobile Ser-
vice Technician prototype e5 , and the Slide Scroller prototype 
e3 , are all devices which are seen as more or less intuitive and 

direct.
On this level, this dimension appears fairly similar to Nielsen’s 

‹ 
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(1993) usability concept of ‹ learnability ›. But is intuitive and di-
rect the same as easy to learn? Similarly, is inaccessible and con-
cealed the same as hard to learn? And, of course, is inaccessibility 
something that should always be avoided? In the case of the Real-
ity Helmet prototype e6 , a certain inaccessibility and some level 
of concealment were actually a part of the founding ideas behind 
its design, as a kind of interactive art, whereas the same design 
ideals have probably not been pursed by the designers of the pda 
and the Digital Camera. The latter two have on the contrary 
most likely been designed to be intuitive and usable. The partici-
pants of this study have however found them overly complex and 
difficult to use; thus inaccessible and concealed in a perhaps less 
flattering sense.

What is also interesting is the relationship between the con-
cepts of intuitive and direct and the notion of embodiment that 
has been discussed throughout this book. The Dupliance proto-
type e4 , the Mobile Service Technician prototype e5 , and the 
Slide Scroller prototype e3  have all been designed with the 
shared notion of embodiment and embodied interaction in mind, al-
though pursued in different ways in the different prototypes. As 
this concept is applied to make interaction and use in some ways 
more direct and intuitive, it would from the ratings of this di-
mension appear to be a successful attempt. But the Reality Hel-
met prototype e6 , one may argue, was not that too designed 
with the concept of embodiment in mind? And as this device is 
considered inaccessible and concealed by the participants, is that 
to be regarded as a failure in design?

First of all, there is of course the chance that the Reality Hel-
met prototype has failed to form an embodiment relation be-
tween itself, user, and world. But it is also, as was previously 
discussed, the case that the Reality Helmet prototype—as a kind 
of interactive art—has been designed to provide some level of 
inaccessibility, while still providing an embodied, yet digitally re-
mastered, relation between user and the world. It seems viable to 
suggest that while the disembodied character of the pda e0  and 
the Digital Camera e1  may be partly to blame for the partici-
pants’ experienced inaccessibility and concealment—it may not 
automatically follow that a device designed to create an embodi-
ment relation between user, technology, and world by necessity 
becomes intuitive and easy to use. While this seems often to be 
the case, the Reality Helmet nevertheless stands as an alterna-
tive.
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figure 12.11 · ‹ Intuitive, direct—Inaccessible, concealed

Conventional (d6) — New (d6) ›

It is of course not by chance that the four research prototypes 
that appear in the this study are found to be new, while the devices 
that many of the participants themselves own or at least previ-
ously have come in contact with tend to be seen as conventional. 
If we look closely at the constructs which make up this dimen-
sion, it however appears likely that the participants put more into 
these terms than solely that some of these devices may be bought 
of-the-shelf and some may not. 

The conventional side of the construct is supported by ‹ Everyday 
use (s17) › and ‹ Part of an old paradigm (s10) ›, while new is supported 
by ‹ Exciting (s17) › and ‹ Its own paradigm (s10) ›. It here seems as if 
the participants find the four prototype devices as not only inex-
istent from a commercial perspective but that they also embody 
certain qualities that make them both exciting as well as paradig-
matically different in some respect. A suggestion may be that in 
the concept of new is also interactional and use-related novelty, 
as well as that there in conventional is interactional and use-re-
lated conservatism.

‹ 
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figure 12.12 · ‹ Conventional—New ›

Menu-based, multifunctional (d7) — Magnifying glass, mysterious 
(d7) ›

This dimension comes from the largest cluster among the origi-
nal 23 constructs. On the left side of this cluster, we find the 
constructs ‹ Handheld (a3) ›, ‹ One body, Small (b5) ›, ‹ Menu-based 
(a8) ›, ‹ Technical (a6) ›, ‹ Multifunctional (b4) ›, and ‹ Documenting the 
world (b1) ›. To capture this side, menu-based and multifunctional 
were chosen as representatives. On the cluster’s right side, we 
find ‹ Wearable (a3) ›, ‹ Many bodies, Large (b5) ›, ‹ Magnifying glass (a8) ›, 
‹ Mysterious (a6) ›, ‹ Appliance (b4) ›, and ‹ Helps seeing the world (b1) ›. 
To portray and do these concepts justice, magnifying glass and 
mysterious were chosen.

figure 12.13 · ‹ Menu-based, multifunctional—Magnifying 
glass, mysterious ›

‹ 
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The tendency with this dimension is to think of the existing de-
vices as small, menu-based, handheld, and multifunctional—
which the participants also use to address the Slide Scroller pro-
totype e3 . The Mobile Service Technician prototype e5  is rated 
as either-or, which in some ways seems to make sense as it is a de-
vice which embodies a multifunctional, menu-based system but 
which is more worn than handheld and controlled primarily by 
novel means of interaction. It is however somewhat surprising to 
find the Dupliance prototypes e4  leaning towards the magnify-
ing glass and mysterious, which probably owes to it being seen as 
an appliance rather than as a menu-driven, multifunctional com-
puter system. One should note that the standard deviation for 
this particular rating is high (2,07), so the strength of this par-
ticular rating for this dimension is fairly uncertain. 

The Reality Helmet e6  is the study’s prime example of a de-
vice appearing as a magnifying glass and as mysterious, as it has 
consistently received the highest rating. Similarly to how it was 
discussed in relation to dimension d5, it seems to combine an 
embodied relation between the user and world through technol-
ogy—which here is expressed through the concepts of magnify-
ing glass and ‹ Helps seeing the world (b1) ›—with certain conceal-
ment and non-obviousness at the interface—expressed through 
the construct of mysterious. 

Humane, kind-hearted, and playful (d8) — Technological, serious, 
and professional (d8) ›

From the concepts included in this cluster it seems as if several 
of the participants have chosen quite similar words to distinguish 
between the elements in terms of their degree of technological-
ity, i.e. whether or not they experienced a device as humane or 
technological, and that their ratings for these concepts have been 
fairly coherent. 

The Dupliance prototypes e4 , the Mobile Phone e2 , and the 
Reality Helmet prototype e6  are the devices which the partici-
pants see as ‹ Humane (a7) ›, ‹ Kind-hearted (a13) ›, ‹ Playful, childish 
(a14) ›, and for activities taking place primarily during one’s ‹ Spare 
time (a15) ›. This is as opposed to the Digital Camera e1 , Slide 
Scroller e3 , the pda e0 , and the Mobile Service Technician e5

which the participants on the contrary find to be ‹ Technological 
(a7) ›, ‹ Serious (a13) ›, ‹ Anonymous, adult-oriented (a14) ›, and ‹ Profes-
sional (a15) ›.

‹ 
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figure 12.14 · ‹ Humane, kind-hearted, and playful—Tech-
nological, serious, and professional ›

If we compare this dimension to d1, as in figure 12.15, we find 
that contrary to what appears to be a common conception there 
is no inherent correlation between elements which are social in 
character and those that are humane and kind-hearted. Likewise, 
there is no direct link between elements which are experienced 
as technological, serious, and professional and those that are seen 
as individual. While the Mobile Service Technician prototype e5  
is found to be technological, serious, and professional, it is also 
highly social in character. This in many ways resemble what was 
previously discussed around figure 12.9. What primarily sepa-
rates this comparison from that between d1 and d3 is the inter-
esting location of the Reality Helmet prototype e6 , which here 
is found to be humane, kind-hearted, and playful at the same time 
as being a highly individual experience.
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Information, Close (d9) — Experience, Deep (d9) ›

The ninth dimension is made up of the constructs of two groups 
with a high degree of internal consistency. Left side has ‹ Informa-
tion browsing (a17) › and ‹ Close (b12) › which have been shortened 
into ‹ Information, close (d9) ›, while the right side shows ‹ An experi-
ence (a17) › and ‹ Deep (b12) ›, abridged as ‹ Experience, deep (d9) ›.

The pda e0 , the Slide Scroller prototype e3 , and the Mo-
bile Service Technician prototype e5  are the devices which the 
participants find to be largely concerned with ‹ Information brows-
ing (a17) › and which appear as being ‹ Close (b12) › in some sense. 
While the participants think that the Mobile Phone e2  and the 
Dupliance prototypes e4  are somewhere in between, they re-
gard the Reality Helmet e6  and the Digital Camera e1  as de-
vices which are better described as being ‹ An experience (a17) › and 
which rather than close are in some sense ‹ Deep (b12) ›. 

The information versus experience aspect of this dimension is 
of course demarcated by the different ways in which some of the 
devices in this study focus primarily on providing the user with 
information while other devices communicate with the user in a 
more multi-modal, perceptual style. What is primarily of inter-
est however, is the combination of information and close, and ex-
perience and deep. While the devices which solely rely on infor-
mation appear close, those that communicate in a multi-sensory 
way with their users are regarded as being deep. Given that one 
would assume that a computing system where one has to browse 
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large quantities of information would be regarded as ‹ deep ›, the 
suggested deepness of the experience-providing devices seems 
to point at some other quality of the use experience. A possible 
conjecture, hence, is that deep in this sense may signify some kind 
of experienced embodiment in using these prototypes, for which 
the participants find no better words than to address as an expe-
rience and as deep.

figure 12.16 · ‹ Information, close—Experience, deep ›

Task-oriented (d10) — Entertaining (d10) ›

The last of the ten dimensions addresses the conceptualization 
of the device as either a tool usable for a certain set of tasks but 
fairly unexciting outside of its specific use context or as an en-
tertaining thing in itself, independently of context. The Mobile 
Service Technician prototype e5  and the Mobile Phone e2 , are 
seen as task-oriented. While the pda e0  is seen as either-or, the 
Slide Scroller prototype e3 , the Dupliance prototypes e4 , the 
Digital Camera e1 , and the Reality Helmet e6  are on the con-
trary regarded as increasingly entertaining in character. As for 
the Reality Helmet e6 , this again seems to be in line with its de-
sign objectives. As interactive art, it would probably be regarded 
as a failure in design if it were to be seen as task-oriented rather 
than entertaining. The Dupliance prototypes e4  also seek to be 
entertaining in some sense, as they combine physical play with 
virtual functionality. Hence, their entertaining character may be 
sought not perhaps so much in the virtual activities they support, 
but perhaps rather by the activities they embody and allow for in 
the physical world. 

‹ 
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What are two fairly unexpected ratings according to this scale 
are, first, the rating of the Digital Camera e1  as entertaining, 
and the rating of the Mobile Phone e2  as task-oriented. The first 
of these may be made more understandable by thinking about 
the way in which people tend to use their digital cameras; tak-
ing shots of themselves and friends in awkward positions or with 
funny faces, spending time browsing through the pictures, and so 
on. What is more difficult to understand, however, is the rating of 
the Mobile Phone e2  as very task-oriented. One would assume 
that the participants would have capitalized on the fact that mo-
bile phones tend to be used for many other things, such as playing 
games, sending sms messages, and so on, than just placing specific 
calls or doing other kinds of task-oriented activities. Even though 
some of this rating’s strength comes from ‹ Everyday use (s15) ›, both 
s3 and s8 have used the exact term ‹ task-oriented › and both have 
rated the Mobile Phone e2  as 6 out of 7. This hence is a pecu-
liar judgment of the participants, for which there is no obvious 
explanation. 

figure 12.17 · ‹ Task-oriented—Entertaining ›
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¶ reflections  on the experience-of-us ing

To conclude this chapter, and to a large extent the book as a whole, 
this section will look into the issue of the meaning of the results 
of this study; the ten unique dimensions of experience.What is 
their role in this book? Could they be used to understand mobile 
information technology, and are they useful for design?

First of all, it might be useful to return to their specific role 
in this book. While the actual data gathered in this study indeed 
reflect the participants’ experiences—i.e. how they perceive 
the devices exposed to them—their experiences are necessar-
ily filtered through the raster of their own life-worlds. Previ-
ously, the argument was that an important part of our life-world 
understanding of computers and our interaction with them is 
both shaped as well as sedimented by an understanding of desk-
top computing. As the participants of this study were exposed 
neither to this concept nor in any other way guided through a 
similar kind of epoché process before they took part in the study, 
they presumably stood within the desktop computer paradigm 
while experiencing the study’s mobile information technology 
devices. 

In light of this position, some of the results of this study can be 
seen as quite remarkable in that they provide hints that the pro-
totypes that have been developed in some ways truly come to 
disturb the participants’ conception of what mobile information 
technology is and its relation to the user and to the world. In this 
sense, the study has been successful. The prototypes have fulfilled 
their roles as alternatives—as variations on sedimented ways of 
seeing. Not only does this show the importance, value, and even 
necessity of the combination of the phenomenological and the 
design-oriented attitude for this purpose, it also, naturally, gives 
rise to the question about what it is that causes these disturbanc-
es? What aspects of the prototypes make the participants think 
outside of the desktop computing paradigm? 

Traces of Embodied Interaction

The two dimensions ‹ Menu-based, multifunctional (d7) — Magnify-
ing glass, mysterious (d7) › and ‹ Information, close (d9) — Experience, 
deep (d9) › are of especial interest in this sense as they directly ad-
dress the relationship between user, technology, and world that 
has been of such importance throughout this book. The Reality 
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Helmet prototype e6  seems in fact to be regarded by the par-
ticipants as providing an embodiment relation between its user 
and the world. This is fully in line with the aims of that particular 
prototype, to explore the effects of a technological in-between 
with some degree of representational transparency. 

figure 12.18 · Comparison between d7 and d9

These two dimensions seem to point at the distinction between 
the embodiment relation and the kinds of disembodied relations 
we traditionally held to computational technology. The existence 
of these kinds of dimensions, suggesting different kinds of rela-
tions to and with technology, seems hence to be an argument 
for that the approach of using research prototypes as alternatives 
may in fact have been useful. Being neither instructed nor oth-
erwise informed about either the purpose or the content of this 
book or of this particular study as such, many participants seem 
to have by themselves established an understanding about a ba-
sic difference in interactional character between a number of the 
study’s devices. Participants seem to have differentiated between, 
first, devices which have interfaces that they find traditional—
with button and widgets, manipulated by known means such as 
menu-browsing and direct manipulation. Second, they seem to 
find in other devices another character in the relation between 
themselves and how their device operates, one which is more 
of a mysterious experience, physical and bodily to its nature. As 
for the Reality Helmet prototype e6 , there seems to be noth-
ing in the interface or in the interaction style that it provides that 
the participants can relate to traditional wimp-style interaction. 
Tellingly, the pda e0  is on the other hand found on the other 
extreme of the continuum, clearly found by the participants to 
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embody traditional interactional qualities. 
Clearly, these are ways of describing two quite different experi-

ences in which the participants either in some way feel part of the 
device or the experience—or find themselves consciously sepa-
rated from what happens on the inside of the device. The partici-
pants in the latter case realize they are controlling these devices 
from the outside, where it should also be noted that their rela-
tion to these devices are often described as one in which there is 
a need for learning and navigation; e.g. ‹ Intuitive, direct (d5) — In-
accessible, concealed (d5) ›. This may suggest that the participants felt 
like by-standers, even when actively using these devices—they 
are on the outside, rather than a part, of what goes on. On the 
one hand, some of the devices seem to be immediate and close, 
almost appearing as an extension of one’s body—an embodiment 
relation—while on the other hand, some devices are quite the 
opposite, fully separated from the user, need to be learned, and 
constantly requiring user control.

Human–Computer–World Interaction and the Tool Paradigm

Another interesting pair of dimensions in this respect are ‹ Sender 
(d2) — Receiver (d2) › and ‹ Task-oriented (d10) — Entertaining (d10) ›, 
shown in figure 12.19. In many ways, these constructs speak di-
rectly about the character a technological device takes on when 
it is in use. Notwithstanding the recent research interest in com-
putational agents, which typically show some level of autonomy, 
as well as some recent attempts to consider computers as media 
or as arenas for social interaction, the common conception of a 
computer artifact is to still to regard it as a tool useful for some 
specific human activity (Ehn, 1988; Laurel, 1991). A conceptual 
fundament of such a tool, whether it is a physical tool such as a 
hammer or a computerized tool such as a word processing sys-
tem, is its supposed passiveness. The device is quiet and passive, 
the user is active. These dimensions however show that it is pos-
sible to provoke people and make them think about this concep-
tualization, as some of the devices in this study are rather seen as 
active, involving, and entertaining in character.

This points at a further aspect of human–computer–world in-
teraction that has to do with the issue of overview versus involve-
ment. If interaction moves from simply being a matter of what 
goes on between a human user and the computer to a matter of 
what goes on in the threefold of human, artifact, and world, this 
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also implies that as interaction now may happen between world 
and artifact, users may experience a decrease in the level of con-
trol that they have over the process. This is an interesting as-
pect of human–computer–world interaction in that it is unclear 
whether today’s users of information technology, standing firmly 
within the desktop computer paradigm—which nurtures the 
tool ideal—will come to accept the change in mindset it requires 
to let go of the idea of having complete control and overview. 

figure 12.19 · Comparison between d2 and d10

Using the Repertory Grid Technique in Practice

With regard to the argument that ended the previous section, 
that rgt may be used for design, the last sections of this chapter 
will briefly discuss some of the pros and cons of using this tech-
nique compared to other approaches for trying to capture the 
meaning people put into using information technology.

An open approach;

There are arguably some potential advantages of using rgt 
compared to other candidate techniques for gaining insight into 
people’s meaning structures. Among the possible alternative ap-
proaches showing the same kind of openness as rgt are the se-
mantic differential, discourse analysis, ethnography and similar 
observational methods, and unstructured interviews. While rgt 
is a theoretically grounded, structured, and empirical approach 
it is not restricted or limited to already existing, pre-prepared, 

• 



343

x
ii · c

a
p

tu
r

in
g

 th
e

 e
x

p
e

r
ie

n
c

e
-o

f
-u

s
in

g

or researcher-generated categories (i.e. constructs), as is the case 
with for instance Osgood’s semantic differential. In its first phase, 
rgt is clearly focused on eliciting constructs that are meaningful 
to the participant, not to the experimenter. In some sense, this 
means that the data which is found in a participant’s own reper-
tory grid has not already been influenced by—i.e. interpreted in 
the light of—the researcher’s pet theory.

Invested effort at the time of elicitation;

One disadvantage of rgt, at least when compared to fully quan-
titative lab experiments, is that it requires a substantial amount of 
effort to be invested both from the experimenter as well as from 
the participants at the time of construct eliciting. This has impli-
cations for both how many participants it becomes reasonable to 
have in a study, as well as for the length of each eliciting session. 
Although it in some sense would be better to expose each sub-
ject to as many triads as possible, doing so would not have been 
practically viable in this study. First, at around triad eight to ten, 
it was noticeable that most participants’ ability to find meaning-
ful construct pairs began to decrease significantly, which was 
something that many of the participants also stated explicitly. 
Second, ten triads also kept the length of each session at slightly 
more than an hour in average, which seemed to be a reasonable 
amount of time to expect people to concentrate on this kind of 
task. Third, with seven elements, the number of possible unique 
triads exceeds 40, which are clearly far too many to expose to 
each participant—at least if there is only a movie ticket at stake. 
At the end of the day, this means that each participant was only 
exposed to a subset of all possible combinations of triads. But 
as different participants were exposed to different triads, each 
unique group has been covered given the study as a whole.

On the other hand, rgt is in some ways more efficient and 
less time-consuming than most other fully open approaches, e.g. 
unstructured interviews and explorative ethnography. As the 
personal constructs elicited from a participant constitute the 
study’s data, it follows that using the rgt significantly reduces 
the amount of data that needs to be analyzed compared with tran-
scribing and analyzing for instance unstructured interviews or 
ethnographic records.

• 
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Both a qualitative and a quantitative approach;

As a repertory grid does not only consist of the personal con-
structs themselves but also of the rating of them in relation to the 
elements of the study, the researcher does not only gain insight 
into which the meaningful constructs are, but also—through the 
rating—the degree to which he or she thinks a particular con-
struct applies or does not apply to a particular element. Hence, 
rgt is a technique that may perhaps be best characterized as be-
ing on the border of qualitative and quantitative research; a ‹ qua-
li-quantitative › approach. 

On the one hand, a repertory grid models the individual per-
spective of the participants, where the elicited constructs repre-
sent their subjective differentiations. It may be used as such for 
various kinds of interpretative semantic analysis. But on the other 
hand, as systematic rating of all elements on all constructs results 
in a repertory grid consisting not only of elements and constructs 
but also of quantitative ratings, the resulting repertory grid may 
be subject to different kinds of quantitative analyses as well. As 
shown in the previous sections, the quantitative aspect of the rgt 
also provides the necessary means for comparing different par-
ticipants’ grids with each other, using contemporary relational 
statistical methods. Thus, while rgt on some level is reliant on 
statistical methods, we from the description of the example study 
get that semantic interpretation is sometimes needed for carry-
ing out specific parts of the analysis. By consistently using codes 
and markers, it however becomes possible to track these inter-
pretations back to the original data set at any point.

¶ ten dimensions  for des ign

As a designer, how should one think about the ten dimensions 
found in this chapter? Are they relevant to this study and its de-
vices only, or are they general enough to provide a complete un-
derstanding of how users experience mobile information tech-
nology? As things generally are, the answer may be somewhere 
in between. In this study, the ten dimensions speak of something 
specifically about the seven different designs with which the par-
ticipants have been confronted. In a statistical sense, the resulting 
dimensions are relational to these seven devices. There is no sta-
tistical way of knowing whether they would change dramatically 
if an eighth device were to be added to the study. 

• 
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As rgt relies on comparisons between different elements, all 
results—such as the ten unique dimensions that were the result 
of the example study—should be regarded as relative to the 
group of elements that are included in the study. The result of a 
study using this technique is hence not a set of ‹ absolute values ›. 
Rather, studies using rgt result in insight into people’s experi-
ences of things and the relationships between them. Here, this 
possible disadvantage has been addressed in the study by includ-
ing already existing mobile information technology devices to 
which the new research prototypes can be related. Doing so pro-
vided a result that while still not being absolute nevertheless has 
become situated. It would hence not do justice to the study and 
the effort put into it by the participants to argue that the results 
are only valid within the study itself. On the contrary, the results 
from this study and the approach as such could in many ways 
come in handy for designers of mobile information technology, 
not least as a tool for design.

Given that a designer wants to give form and content to a mo-
bile device that should embody certain characteristics, there are 
at least two ways in which this study can be used for guiding this 
process. First, the designer may take the three existing devices 
as a basis and consider the four prototypes to provide a large 
number alternative design dimensions. If the designer wants her 
design to provide its user with a sense of mysteriousness, for in-
stance, then aspects of the Reality Helmet e6  may be used as 
influence. Second, designers may use this study as the basis for 
designing and conducing their own studies in similar ways. If a 
designer then wants to find out whether her design really is expe-
rienced as mysterious, she can set up and conduct her own reper-
tory grid study in a similar fashion, perhaps even using the same 
existing devices as were used here—which makes it easier for her 
to compare her results with those of this chapter. Such compari-
sons can at least provide some hints to and traces of meaning that 
may be very useful for one’s further design work. 

One may wish to embed small repertory grid studies, to moni-
tor one’s designs against some sought after set of qualities in user 
experience, in the whole production cycle, which could become 
a recurring element in an organization’s design process. 
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¶ Con t r i bu t i on s  and  
conc lu s i on s

having a bird’s-eye view of something is 
when one resides, conceptually as well as bodily, at a position 
slightly above what is of interest. It is a position from where one 
is able to take in and reflect upon the whole of something. A po-
sition of overview is possible in desktop computing because the 
latter provides its user with a confined set of virtual objects to 
manipulate—a world of objects—over which the user has com-
plete control. When it comes to interaction with mobile infor-
mation technology, this book has however promoted a view of it 
rather as an object in the world. While this conceptual leap may ap-
pear strange, even as speaking of two different things not closely 
related or even residing on the same conceptual level, it is a use-
ful and necessary step in the epoché process of any designer of 
mobile information technology. It is so because it puts emphasis 
on what is important and what is perhaps less so when it comes 
to mobile interaction. Most importantly, it challenges the ideal of 
disembodiment with its opposite, embodiment.

This conceptual rebellion transforms not only the way the ar-
tifact is looked upon and treated, but it also influences the user’s 
relations and positions, literally. It puts emphasis on the fact that 
users of mobile information technology are just what they are 
because they have a need or desire to be involved in different con-
texts, both physical and social. One of the main arguments in this 
book has been that change in a user’s physical and social involve-
ment gives rise to and influences human–computer interaction; 
not only in the sense of triggering or affording interaction, or 
even rendering certain kinds of interactions impossible, but also 
in the sense of how interaction itself could and should take place. 
This has guided a view held throughout this book that no longer 
can interaction with mobile information technology be thought 
of as simply a matter between a human user and a device. Rather, 
to be able to deal with the issues of situated use to which this kind 
of technology of necessity gives rise, the concept of human–com-

13
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puter–world interaction has been proposed. Not only has this term 
pointed out in an obvious way the importance of conceptualizing 
interaction as a threefold relation between the human user, the 
computational artifact, and the surrounding world—it has also 
provided the three basic elements of analysis for beginning to un-
derstand the nature of the relation. 

Based in the ideas of human–computer–world interaction, the 
book has carried out a comparative analysis between mobile in-
teraction and traditional desktop computer interaction. Here it 
was found that what we today call mobile interaction—i.e. the 
interactional devices, the interface styles, and metaphors that are 
there to help us—seems to be largely based on the same princi-
ples as those that have been traditionally employed to steer desk-
top computer interaction. There are, however, some pertinent 
anomalies in this marriage that seem to point at a necessary break 
between the two interactional paradigms. The desktop computer 
paradigm was found to be based on such different pre-assump-
tions about the user, the nature of the computational device it-
self, and the situation in which use takes place, that it to some 
extent needs to be seen as incommensurable with the require-
ments and desires of mobile interaction. The desktop computer 
paradigm was found not to be a good role model for influencing 
the design of mobile interaction. But like any accepted paradigm, 
thinking outside of its realms in general, and acknowledging its 
alternatives as in some ways better in particular, is a difficult pro-
cess—that can even be described as a move of secular faith. This 
is because when presented with alternatives to something, one is 
still entitled to judge everything supposedly new in the light of 
the old paradigm—emphasizing today’s tasks like inputting text 
and moving icons and windows around, while forgetting about 
the opportunities for wholly novel things that may arise. For in-
stance, while tilting may be a fun and useful interaction tool for 
certain specific tasks one may contemplate, is it better than using 
a stylus pen for letting me input text? While these are all interest-
ing ideas, one might conclude, they would not work well in prac-
tice and we are thus better off with what we have.

But will there ever be a chance for a new practice to arise; a 
practice of mobile interaction which is not simply the practice of 
desktop interaction on the move? Is it even possible in the first place 
to provide such compelling arguments for thinking beyond the 
current practice that one finally becomes organized to make the 
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move away from the windows, icons, menus, and pointing that 
persist in contemporary mobile interaction technology? Clear-
ly—and which has been a foundational idea behind this work—
such a change will not and cannot occur if there is nothing to 
move on to. Even the worst of paradigmatic crises require strong 
alternatives; otherwise, the current paradigm will be retained.

The four research prototypes that were designed, introduced 
and discussed in the third part of this book, are important in this 
respect. They serve as examples of how the various ideas dis-
cussed in this book may be used in practice for designing mobile 
information technology in general and its interaction in particu-
lar. They make it obvious that the largely conceptual work that 
has been carried out in this book’s first two parts has not been 
merely building castles in the air. Rather, these ideas are for real, 
directly applicable to actual interaction design. The four alterna-
tives prove this.

The Mobile Service Technician and the Slide Scroller, capital-
izing on the importance of embodiment, showed that interaction 
in the case of mobile information technology has the opportunity 
to move into the device—making the device as a whole embody its 
interaction. The Mobile Service Technician—along with the Du-
pliances and the Reality Helmet—also showed different ways in 
which mobile information technology opens up for interaction 
to move out of the device—where the strongest relational link in 
interaction need not always be that between artifact and human. 
What is important to recognize, however, is that if interaction in 
this way is allowed to move either into our out of the device, one 
will in that process have to accept losing the comforting position 
of having overview; standing aside, at a distance. But this is really 
nothing more than to state that if mobile interaction comes to 
acknowledge the importance of some of the conceptual changes 
that have been discussed in this work, it will also have to deal with 
their consequences. If the concept of world in its phenomenolog-
ical sense becomes thus recognized, then the assumption that the 
user has interactional overview and complete control cannot lon-
ger be made. Hence, the shift from human–computer interaction 
to human–computer–world interaction is a shift from pursuing 
questions of overview and freedom to questions of involvement, 
habitation, embodiment, and meaning.
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Contributions, For Whom?

In the introduction to this book, three groups of people were ad-
dressed as the most obvious audiences—designers of mobile in-
formation technology; researchers in the area of mobile human–
computer interaction; and people with a general interest in the 
philosophy of technology. At this final stage in the book, it seems 
reasonable to return to these three groups and ask what they may 
have learnt from this work. This will be carried out by briefly 
recalling and reviewing the findings in terms of three types of 
contributions. First, for want of a better word, this work’s ap-
plied contributions will be considered—i.e. the actual physical and 
virtual artifacts that the carrying out of this work has brought 
into daylight. In certain quarters and circumstances, for instance 
when dealing with people from industry and people asking for or 
handing out venture capital, findings of this kind are at times seen 
as one’s only substantial contribution—i.e. what ‹ really has been 
achieved › as opposed to just talked about. 

Second, this book is also able to show empirical contributions. This 
section will hence recall and summarize the empirical findings of 
this book, focusing on the user study employing the Repertory 
Grid Technique in chapter twelve.

Third, this book has also introduced, developed, and attempt-
ed to assess the usefulness of a number of conceptual constructs 
for guiding the design and understanding of mobile information 
technology in general and mobile interaction in particular. It thus 
appears reasonable to allow some space for recalling, discussing, 
and summarizing these conceptual contributions, which in some 
other quarters—often in academic circumstances—tend to be 
regarded as what ‹ really has been achieved ›. 

Fourth, as first laid out in the introduction and then returned 
to on numerous occasions throughout the book, the carry-
ing out of this has been a methodological exploration; dealing 
with, drawing on, combining, and adapting—as well as reject-
ing—influences from the phenomenological and the design-ori-
ented attitude. Hence, it seems reasonable to bring this book to 
a close by discussing some of the methodological contributions that 
this book puts on display. 
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¶ applied contributions

The easiest and most obvious way to summarize the applied con-
tributions of this work is to point at the four different research 
prototypes that have been developed, introduced, and discussed 
(see figure 13.1–13.4).

With regard to the three audiences of this book, these proto-
types are thought to be of significance and value to designers of 
mobile information technology, as they together provide a gal-
lery of alternative designs from which to seek influence. Addi-
tionally, the hope is that researchers in hci and related areas will 
find these prototypes and the design ideas that they embody in-
teresting and provoking. Perhaps, too, they can influence people 
in the field to consider the difference between conducting de-
sign-oriented research and research-oriented design, as argued 
in chapter four. 

Finally, with regard to the philosophy of technology, the re-
search prototypes presented in this book should be of central in-
terest in that they may be seen as representing a partly new direc-
tion for the field as a whole. Through working with prototypes, 
the field could start to take on a more active stance, which so far 
has been largely missing; proactively showing alternatives, what 
technology could look like—not just responding to what engineers 
and others design and implement. From the point of view of phe-
nomenology in relation to the philosophy of technology, the pro-
totypes are also of interest in this respect as they—when thought 
of as a kind of imaginative variation—take on the character of 
roaming somewhere in-between thought experiments and the 
real, hard stuff. 

Although the four research prototypes have been developed es-
pecially for and as a part of working with this book, they in some 
ways have tended to take on a life of their own which goes far be-
yond the covers of this book. As discussed in the introduction un-
der dissemination of findings in newspaper articles, trade shows, 
fairs, and so on—and in chapter four related to the way in which 
the field of human–computer interaction currently works—the 
easiest way to influence people as a researcher is to also become 
a designer. Regardless of the sharpness of one’s arguments, one’s 
telling descriptions, or one’s rhetorical excellence, people tend 
to be much more influenced and convinced when they are con-
fronted with real implemented designs. While the easiness, el-
egance, and preciseness that the Slide Scroller embodies in 
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figure 13.1 · The Mobile Service Technician

figure 13.2 · The Slide Scroller
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figure 13.3 · The SkipRope++ Dupliance

figure 13.4 · The Reality Helmet



354

p
a

r
t f

o
u

r
 · r

e
f

le
c

tio
n

terms of interaction can be talked about, described, and bragged 
about—people are little influenced by that compared to when 
they are allowed to try it out and see for themselves. 

All these prototypes have been showed and exposed to a wide 
variety of people at numerous occasions and in different ways, 
at events such as international conferences, fairs, trade shows, 
seminars, and academic presentations. As noted in the introduc-
tion, they have received a decent share of media attention as 
well. While the tendency of current hci (as well as the media) to 
prefer artifacts to arguments can be discussed in terms of good 
and bad, it means that the prototypes developed in this book— 
through these events—will have reached a much larger audience 
than will this book. Hence, the prototypes must in these cases by 
themselves embody, stand up for, and speak of the arguments that 
have been made here—without this book as a comforting and en-
compassing context. So, do they?

The thought is that all the four research prototypes in them-
selves and in a number of different ways represent a set of al-
ternatives to the kind of mobile information technology devices 
one typically encounters today. Although something may be lost 
when they are detached from the descriptions and arguments 
that are made in this book, these are, unlike this book, devices 
with which people can actually and directly interact and experi-
ence—try out, explore, touch, feel, smell, hold, play with, and 
so on. As such, these prototypes take on the role of being concrete 
demonstrations of the arguments in this book: alternative styles of 
interaction; alternative interfaces; alternative physical designs; 
alternative user groups and domains; and alternative relations 
and roles between user, technology, and world. These different 
categories will now be briefly recalled and reviewed in relation 
to the prototypes.

Alternative styles of interaction;

All four prototypes may appear as quite unlike each other when 
it comes to interaction styles, while they at the same time to-
gether, as a group, are very different from the styles of interac-
tion that were encountered in some of today’s mobile informa-
tion technology in chapter five. Each of the four prototypes are 
in fact attempts at exploring different sides of what an emphasis 
on the phenomenological concept of embodiment may mean for 
interaction with mobile devices. The Mobile Service Technician 

• 
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moved human–computer interaction out of the office and into 
the factory, allowing the service technicians to regard the physi-
cal factory as also embodying a virtual side, where the virtual no 
longer appeared to them as a mirror world residing somewhere 
else than in the factory where they work. Through the use of the 
three unconventional interactional means of wearing, pointing, 
and tilting—all emphasizing different relations between human, 
computer, and world—they became able to overcome the tradi-
tional separation between what is physical and what is virtual in 
a number of ways. By wearing the device, rather than having it 
in one’s pocket or at one’s desk, users were able to be out in the 
factory, attentive, doing physical work, and talking to people. By 
tilting, interaction was moved into the device, where exploring 
a physical object’s virtual information space could take place by 
physically moving the device. By pointing, interaction was also 
moved out of the device in that service technicians were able to 
point in the physical world at objects with which they wanted to 
interact virtually. 

The Slide Scroller was specifically developed as an alternative 
solution to a known interactional problem in current mobile hci, 
that of navigating large information spaces. Rather than scrollbars 
or the like, the Slide Scroller lets interaction move into the de-
vice, where the device itself—the physical object—becomes the 
means of interaction. This allowed the information space, for in-
stance a web page, to be regarded as something stationary, while 
the device could be moved around like a peephole. 

The Dupliances are examples of ways in which the concept of 
embodiment can be capitalized on to make interaction much less 
complicated and how interactional styles can be designed that 
do not and cannot rely on either text input or output. Finally, 
the Reality Helmet provides its user with a very different style 
of interaction; rather than being a matter of overview and con-
trol this takes the form of a mysterious experience, in which the 
relationship between the human user, the device, and the world 
becomes emphasized. In the interactional style that the Reality 
Helmet shows, where the user and the device enter into a kind 
of embodiment relation, the device takes on the unconventional 
role of being an in-between that directly mediates—although in 
an unusual way—the world to the user.
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Alternative interfaces;

Related to their difference in interactional style, the four proto-
types also show some quite different kinds of interfaces to their 
users. The Mobile Service Technician, perhaps the most tradi-
tional of the four, still does not rely on an interface that would 
be instantly recognized by a desktop computer user. Rather than 
providing depth by using overlapping windows, it arranges its 
graphical user interface as a number of screens on a flat, horizon-
tal plane, which the user may move around by tilting the device. 

The peepholing that takes place when using the Slide Scroller 
has an interesting character in that its graphical interface does not 
require any screen real estate other than that which displays con-
tent; interaction can take place without the graphical user inter-
face being cluttered by numerous buttons, menus, and scrollbars. 
Somewhat similar, but yet very different, is the interface with 
which the Reality Helmet provides its user. Here it even becomes 
difficult to speak of a separation between the content of the inter-
action and the user interface. These two seem to blend into one, 
provided as a whole to the user. The Reality Helmet is also reli-
ant on its sound, by which the user can perform some navigation 
in the world, which is in contrast to the hand-eye coordination 
that characterizes the desktop computer paradigm. The Dupli-
ances, finally, provide a set of simple interfaces that communi-
cate with their users through other means than written language, 
which is something that might be needed by some particular user 
groups—for instance young children—but which also could be 
found to be of interest to other kinds of users as well.

Alternative physical designs;

The prototypes are also examples of different ways of working 
with the physical design—i.e. alternating the shape or physical 
configuration of the device—of mobile information technology, 
and how it is important for a device’s overall character. The Mo-
bile Service Technician is arm-worn, as opposed to the devices 
that were encountered in chapter five, which were all hand-held. 
The argument is that a mobile support system for maintenance 
work such as the one designed in chapter eight would be very 
different were it to be hand-held. A hand-held device needs to be 
stored away when not in active use, and when in use, it needs to 
be held in one hand. Using such a device, especially in an indus-

• 
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trial setting, would hence come to occupy the user, both physi-
cally and attentionally, to a much larger extent than an arm-worn 
system does. This would obviously have impact on the way it 
would be both designed and used. The Slide Scroller’s physical 
design also confronts the idea that mobile information technol-
ogy is something one holds in one’s hands. Here, the device is 
rather held by a surface, such as a table, where its user’s hand is 
used to move it around on this surface. Similar to a computer 
mouse, this means that the Slide Scroller only requires occupa-
tion of one of its user’s hands. The Reality Helmet, to take this 
idea one step further, in fact requires none of its user’s hands. It 
consists of a backpack that its users wear and a helmet that they 
put over their heads, covering their eyes and ears. When in use, 
none of its user’s arms or hands is obstructed or need to play an 
active part in the interaction that goes on. 

But it is perhaps in the Dupliances project that matters of 
physical shape in relation to mobile information technology are 
brought to a head. Here, the physical design of these devices ren-
ders them useful not only as containers for certain virtual func-
tionality, as it also provides them with a physical role; a physical 
being. This, of course, is yet another way in which the concept of 
embodiment may be applied to the design of mobile information 
technology.

Alternative user groups and domains;

While most of today’s mobile information technology seems to 
be designed and developed for a fairly anonymous, yet office-
based, audience—some of the prototypes in this book have been 
designed to target unconventional user groups. The Dupliances, 
for instance, have been designed exclusively for pre-school aged 
children. The Mobile Service Technician has been presented as 
a system supporting a fairly small group of users in a specific 
and demanding working environment. The Slide Scroller is simi-
lar to most of today’s mobile information technology in that it 
too is designed for everyone, but with a special eye to common 
office tasks, which can hardly be said about the Reality Helmet. 
It is different from the other three devices in that while it is also 
designed for everyone in some sense; it is clearly designed for 
something else than the office.

• 
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Alternative relations and roles between user, technology, and 
world;

It also makes sense to regard the four prototypes as taking on al-
ternative kinds of roles in the multi-stable relation between user, 
artifact, and world. The primary role the Reality Helmet takes 
on is that of an go-between linking human and world, striving 
for the embodiment relation and with a degree of transparen-
cy depending on the user’s ability to interpret its interface, and 
obviously on its ability to provide a meaningful interface to the 
user. The Mobile Service Technician on the other hand makes the 
importance of a threefold relation between human–computer–
world interaction obvious, by allowing the user to manipulate it 
in relation to the world to steer and guide interaction—as well as 
by allowing the world to trigger interaction. The Dupliances are 
examples of another kind of unusual relation, where the device 
becomes seen as both something physical as well as something 
virtual; a role played by few of today’s devices. The Slide Scroller, 
finally, emphasizes and capitalizes on the relation between hu-
man, technology, and world in a way which makes it resemble 
hand-held tools we use in the physical world. It comes to work 
and present itself almost like a magnifying glass, but specifically 
for virtual information. 

¶ empirical  contributions

Phenomenology cannot and should not be conducted at an ab-
stract level, which in the context of technology has been de-
scribed as the difference between studying Technology and 
studying technology. From textbook introductions, we learn that 
phenomenology indeed is a highly empirical activity in that it at-
tempts to build models of the world from what it finds in the 
world, rather than from some previously existing metaphysical 
system. This work has seen a number of ways in which the phe-
nomenological attitude of this book has been empirical in this 
sense; being directly involved with specific technology. First, the 
phenomenological descriptions provided in chapter five, that are 
then used to theorize in and around the relations that mobile in-
formation technology can come to hold to the user and to the 
world, come directly from the way in which these devices appear 
to the first person experiencer. As discussed in this chapter, ad-
dressing them as empirical may however be provocative in cer-

• 
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tain quarters, as in current hci this usually denotes data provided 
by, for instance, a lab-based experiment. This latter kind of data is 
thought to be highly objective, while the data generated in chap-
ter five is highly and deliberately subjective in its character. 

Second, the phenomenology of different conceptualizations and 
notions of mobility that is provided in chapter six, and—third—
the analysis of the desktop computing paradigm in light of the 
notion of mobility in general, and embodiment in particular, are 
both examples of empirical work—in the sense of being directly 
involved with technology rather than with some metaphysical 
system. Fourth, in a similar way, the design of the four research 
prototypes of part three, as discussed above, are also attempts at 
trying to apply the phenomenological attitude. 

Finally, the Repertory Grid Technique study which is reported 
in chapter twelve will, to some readers, be the most ‹ empiri-
cal › part of this work, at least if one uses the term as it is typi-
cally used about research in human–computer interaction. Here, 
the goal was to gain insight into the different kinds of meaning 
that people found in and assigned to mobile information tech-
nology when they experience using such devices. The results of 
this study included ten bipolar dimensions of meaning, which to 
the participants in the study were the significant ways in which 
the study’s seven devices were experienced. The study was able 
to show both how these dimensions relate to each other as well 
as how they relate to the seven mobile information technology 
devices of the study, three of which were existing, off-the-shelf 
products while the remaining four were the research prototypes 
discussed in this work. 

From a researcher’s point of view, a potential stumbling block 
with conducting empirical investigations of this latter kind—try-
ing to get at other people’s experiences—is that the results are 
rarely, if ever, consistent with one’s presumptions about the world 
and about what other people will experience. Likewise, from a 
designer’s point of view, a downside with conducting empirical 
investigations to assess one’s designs, is that the result—how ar-
tifacts are in fact understood and used by real people—is rarely 
consistent with one’s intentions as a designer. Most of the time, 
people seem to think of and experience artifacts in a different 
way than one as a designer has come to see them. A particular 
aspect of an artifact which one thinks is obvious and self-explana-
tory as a designer may appear as inconceivable or even dull and 
uninteresting to people in general. 
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In contrast to these worries, a persistent theme in this book has 
been to attempt to provide the reader with examples of the vari-
ous ways in which the phenomenological attitude may in fact be 
applied empirically. While phenomenology in itself should vouch 
for an empirical attitude—this does not always seems to be the 
case. Although phenomenological thinking has been a source of 
inspiration for many people, not least so where the philosophy of 
technology is concerned but also recently in human–computer 
interaction and related fields, this crucial and to some extent 
defining character of phenomenology has had a tendency to fade 
into the background. Ironic as it is, what has been described in 
this book as the phenomenological attitude runs the risk of being 
downsized to merely constituting some high-level, abstract ideas, 
typically taking off from ‹ Heidegger once said… ›. For everything 
that this book has tried to achieve, this must not be the way in 
which the phenomenological attitude is regarded.

¶ conceptual contributions

A number of conceptual ideas—some new and some with a previ-
ous history—have appeared and sometimes reoccurred in several 
chapters. The following sections will briefly recall and go through 
the most important of these. This will be done by connecting the 
new conception or ideal with what is thought to be the old, or 
current, notion. Hence, the section below will provide a number 
of suggestions for conceptual switches thought necessary for de-
veloping new and better kinds of mobile information technology. 
With regard to this book’s three audiences, the following should 
thus be of interest to them all, as these sections in many ways cap-
ture and label what it is this book has striven for, engaged in, and 
hopefully achieved.

From stability to multi-stability;

The phenomenology of mobile interaction in chapter five re-
vealed that an interesting characteristic of mobile information 
technology is its multi-stable relation to the human user and to 
the world. While the desktop computer typically holds a fairly 
stable relation to its user, this chapter saw through the example 
of taking a photo with a digital camera that in a period of a few 
seconds, the character of the relation between user, technology, 
and world changed dramatically a number of times. 

• 
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From freedom to involvement;

Chapter 6 showed that contemporary understandings and discus-
sions of the concept of mobility and mobile information tech-
nology are often concerned with issues of freedom. The analysis 
that followed suggested that mobility seems, on the contrary to 
a number of freedoms, to suggest a number of different kinds of 
involvements in the world, whether these are physical or social. 
Because of this, mobile interaction should not adopt a Cartesian-
style model where mobile users simply hold a location in time 
and space, despite this being easy to represent and deal with in 
a computer application. As was exemplified by a mobile phone’s 
buzz going off in just the wrong situation, mobile interaction 
should rather try to focus on the physio-social context in which 
the user and the technology are situated and involved—which 
admittedly is highly computationally challenging. 

From worlds of objects to objects in the world;

In this work, the argument has also been made for a conceptual 
switch in which we should think of mobile information technol-
ogy as objects in the world rather than worlds of objects. This switch 
is important in several respects. First, it is important because it 
in some ways brings back the body into the area of mobile in-
teractions. If we think of a mobile device as a world of objects, 
similar to how we conceptualize a desktop computer, we will be 
inclined to focus our attention on what goes on ‹ inside › the de-
vice. But where mobile interaction is concerned, what happens 
‹ outside › the device is just as important. Focusing solely on the 
inside, virtual world makes us forget both the role of the body in 
interaction as well as the role played by context, whether physical 
or social. This is why this conceptualization also suggests a shift 
from seeing mobile interaction as human–computer interaction 
to regarding it as human–computer–world interaction. 

Second, it is also important because it challenges the sedimented 
notion about what is stationary and what is not. As was the case 
with using the Mobile Service Technician and the Slide Scroller 
prototypes, this new conceptualization allowed a switch in the 
way we think about interaction. Generally, through for instance 
direct manipulation, we are accustomed to manipulating virtual 
objects, e.g. when scrolling a webpage we conceptually move the 
virtual page up and down on the stationary screen. But with these 

• 
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prototypes, backed up by the view of mobile information tech-
nology as objects in the world, we have been able to see that it 
may be useful under some circumstances to turn this assumption 
inside out. In the case of the Slide Scroller prototype especially, 
interaction is on the contrary about manipulating the device in 
the physical world while the virtual world is seemingly fixed. 

From disembodiment to embodiment;

Most of the suggestions for conceptual contributions of this work 
in effect point to a similar, foundational—or philosophical—
difference between two different ways of seeing things. While 
computation is often thought of as a mind-only issue, not least 
so within traditional human–computer interaction, the position 
presented in this book has been that it is important as well as 
necessary, especially in the area of mobile interaction, to bring the 
body back into view. While interaction and use of desktop comput-
ers was found to be explicitly disembodied in several respects in 
chapter seven, a number of arguments have been made through-
out this book as to why and how design of mobile information 
on the contrary should be seen as and approached from the per-
spective of embodied interaction. In part three, and summarized 
above, all of the four research prototypes showed different ways 
in which the design ideal of embodiment and embodied interac-
tion can be conceptualized and applied to the design of mobile 
information technology.

¶ methodological  contributions

In the following sections, which are among the last of this book, 
some of the methodological conclusions that can be made from 
this work will be presented, pointing especially at contributions 
and consequences which may be useful for people with similar 
aspirations but with other purposes and in different domains. 
While the methodological effort of this work may appear to 
speak mostly to the field of human–computer interaction, this 
need not necessarily be the case. The argument has been raised 
before but it is well worth repeating: most of the methodological 
techniques and practices that have been applied in this work are 
not only tools for the researcher, they are as much tools available 
for and useful to the designer. This is not merely an empty aspira-
tion, as they have actually been used for design in this work.

• 
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The phenomenological attitude;

The effort put into adopting, adapting, and describing the phe-
nomenological attitude will hopefully be of use for others as 
well, both for researchers and for designers. Investigating and 
exploring this strand of thinking and working has provided this 
book with an approach to the area of concern that would not have 
been available otherwise. But it is important to realize that mo-
bile information technology is not the only object of study in the 
area of human–computer interaction which would benefit from 
a phenomenological approach. The hope is that others in the field 
may come to consider the phenomenological attitude and the 
approach it represents useful enough to form the basis of parts 
of their own research. To assist the reader with various ways in 
which it may come to do so, it is useful to briefly review how the 
adoption, adaptation, and creation of the phenomenological at-
titude has come to influence this work. 

First, thinking and writing carried out in a phenomenological 
tradition, or at least with phenomenological characteristics, has 
been drawn on to a large extent throughout this book—and the 
terminology used has also recurrently borrowed from the phe-
nomenological discourse. The most influential authors that have 
been drawn on may be put into two groups. On the one hand, 
and perhaps most notably, influence has come from the work of 
classical and contemporary phenomenological philosophers, es-
pecially work carried out in the area of philosophy of technol-
ogy. These include Borgmann (1984; 1999; Higgs et al, 2000), 
Heidegger (1962), Husserl (1931; 1970a; 1970b), Ihde (1986; 
1990; 1993) and Merleau-Ponty (1962). On the other hand, con-
temporary interpreters from a variety of backgrounds, but per-
haps with a focus on work carried out within areas related to in-
teractive systems design, have come to be valuable resources for 
providing insight into more specific issues. These include Coyne 
(1995; 1999), Dourish (2001), Dreyfus (1991; 1992), Lakoff & 
Johnson (1980; 1999), and van Manen (1990). Most of the con-
temporary authors from whom inspiration was sought have ad-
opted a post-Husserlian take on phenomenology, often portrayed 
as adaptations of either the non-transcendental hermeneutic phe-
nomenology developed by Heidegger or the existential direction 
(Ihde, 1986). These phenomenological or at least phenomeno-
logically influenced authors—as well as several others not drawn 
on to a large extent in this work—have broadened phenomenol-

• 
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ogy’s scope of study as well as developed its methodology consid-
erably, perhaps to such an extent that some of them would bet-
ter be referred to as working in a post-phenomenological tradition, 
rather than within classical phenomenological (Ihde, 1993). If so, 
post-phenomenology might be a tradition to which this work has 
striven to comply. In the circumstance of this first use of the phe-
nomenological attitude, a possible contribution of this book is to 
have gathered conceptual constructs from these people and put 
them to use in the context of thinking about and designing mo-
bile information technology.

Second, chapter five, entitled Phenomenology of Mobile Interac-
tion, contains a modern-day attempt, through influences from 
phenomenological methodology, to approach mobile interaction 
from an involved, first person’s perspective, describing in detail 
an individual’s experience of mobile information technology

Third, the phenomenological attitude also forms the basis for 
the analyses presented in chapter six and seven, of which the for-
mer characterized and reviewed related work in general and the 
concept of mobility in particular, while the latter was concerned 
with the relationship between mobile interaction and what was 
argued to be the paradigm of desktop computing. Here, phenom-
enology came to suggest among other things that involvement 
rather than freedom and overview seems to be a characterizing 
theme of mobility.

Fourth, the phenomenological attitude influenced the way in 
which the four prototypes were designed as a part of this work. 
Throughout the third part of this book, the phenomenological at-
titude came into the picture on many different levels, sometimes 
explicitly, sometimes implicitly—while always being there. 

Fifth, in chapter twelve, entitled Capturing the Experience-of-Us-
ing, a study was presented in which the four prototypes as well as 
some existing mobile information technologies were exposed to 
users in order to study the creation of meaning and the experi-
ences of these devices. Here, ten bipolar dimensions were found 
which condense these user’s experiences of the seven instances of 
mobile information technology to which they were exposed.

Finally, readers should also come to realize that the phenom-
enological attitude has been used to structure this book as a whole. Its 
four parts—Inauguration, Suppression, Variation, and Reflection 
—move in parallel with the steps of classical phenomenologi-
cal methodology: Epoché, Phenomenological Reduction, Imaginative 
Variation, and Synthesis. Recognizing the similarities between the 



365

x
iii · c

o
n

tr
ib

u
tio

n
s

 a
n

d
 c

o
n

c
lu

s
io

n
s

structure of this book and the approach of classical phenomenol-
ogy may serve as a guide for the reader in understanding how and 
why the phenomenological attitude may be a useful approach to 
research in this context; but perhaps also for people with other 
research interests. Could a similar approach be useful for study-
ing other kinds of phenomena in relation to humans and technol-
ogy? 

Nevertheless, some would probably argue that if a method in 
this way is reduced to a metaphor—which may not always, even 
as a metaphor, be followed rigidly—not much of the original in-
tent of phenomenology remains with it. Even if this were true, 
phenomenology would still have served a practical purpose in 
this work; it has presented a way of thinking, a way of working, a 
way of approaching problems, and a way of structuring thoughts 
into wholes that has been of value in writing this work. But it is 
not the case that the phenomenological attitude has only been 
a metaphor in this work. To answer why, we must to return to 
chapter two where it was argued that phenomenology must not be 
considered as a doctrine; neither in terms of its philosophical out-
look, nor in its relation to specific methodological conducts or 
techniques. Phenomenology is an attitude to research—not a recipe. 
While others in different fields have used this attitude to try to 
come to terms with their various interests, the phenomenologi-
cal attitude presented in this book is thought to have been appro-
priate for studying mobile information technology.

The design-oriented attitude;

Each of the four research prototypes presented in the third part 
of the book has materialized from a design-oriented research project, 
as discussed in chapter four. In such a project, a design team has 
been involved in the process of moving from a situation in which 
there is nothing to a situation in which there is at least something. 
The immense amount of real-world problems and obstacles that 
face researchers with the design-oriented ambition—e.g. its 
practical, financial, time-related, and competence-related intri-
cacies, while still having to deal with the more traditionally aca-
demic content of one’s research—should not be omitted. Taking 
on a design-oriented attitude to research must in this way not be 
thought of as an easy way out. It may be however, if one restricts 
oneself to simply doing research-oriented design. But as argued 
in chapter four, the latter is the work of designers, consultants, 

• 
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and industry, it is not and should not be the work of academic 
researchers.

From a researcher’s perspective, being forced to go through 
the design process is on some level similar to that of a program-
mer exposing code to a compiler. While this analogy is far from 
complete, it holds in some respects. The first is a sense of uncer-
tainty. What will happen to one’s ideas, will they hold, or will 
they be rejected or found impossible to achieve? Second, there 
is also the curiosity. Similar to the programmer writing code in 
order for it to turn into something executable, what are one’s 
conceptual constructs worth, as a researcher, if they are not 
realized into something concrete? Third, seeing something go 
through—whether it is to complete a research prototype that 
people actually find meaning in and use, or if it is about going 
through a successful compilation—holds a fairly high degree of 
self-satisfaction.

With this book and the treatment given to the research proto-
types included in it, the hope is that this work will inspire people 
in hci and related fields. It has succeeded if by reading it one 
begins to think about the role of design in research in general, 
and in particular about it as design-oriented research and not re-
search-oriented.

¶ a  concluding remark

While reading this book, one will have been able to perceive that 
the two attitudes to research it presents—the phenomenologi-
cal attitude and the design-oriented attitude—have at times ap-
peared as overlapping and as speaking with a united voice. While 
they sometimes tend to cover partly different ground, they nev-
ertheless often seem to be in support of each other. Obviously, an 
important part of this work has been to try to combine influences 
from the design-oriented attitude with those of the phenomeno-
logical attitude, as it would probably be quite difficult in practice 
to work with two attitudes to research which speak against each 
other on too many occasions. While a lot of the effort with this 
book has gone into trying to apply some of phenomenology’s 
concepts and methodological tools to the design of mobile infor-
mation technology, this is not the only way in which these two 
attitudes have worked together. What may be less obvious is that 
this fusion of attitudes has also made it possible to apply a design-
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oriented attitude to phenomenological practices. We have for in-
stance seen how the former has changed the way in which the 
process of imaginative variation has been carried out. Rather than 
to think of this phenomenological process as simply a matter of 
thought experiments, the design-oriented attitude has suggested 
that it rather make use of prototypes. These, unlike traditional 
imaginative variations, come to reside somewhere in between 
the concrete and the imagined. 

The amalgamation of the two attitudes has thus been impor-
tant for both attitudes. First, phenomenology must be applied on 
some specific area of concern to be useful, as was argued in chap-
ter two. Since one cannot just do phenomenology by itself—one 
has to do phenomenology-of-something—then combining the phe-
nomenological and the design-oriented attitude has proved to be 
one useful way in which phenomenology can come alive in the 
area of mobile information technology.

Second, the conduct of design-oriented research in the area of 
human–computer interaction is typically dependent on some-
thing more than just what is available in the design-oriented at-
titude. This is especially the case if one’s aim is to conduct de-
sign-oriented research and not research-oriented design, as discussed 
in chapter four. In the former, design is involved in the research 
process but it is not the whole of that process. The design-orient-
ed researcher wants answers to questions which simply are not 
answered only by the design, but rather by the combination of 
design and something else. In this work, this something else has 
been the phenomenological influence and its importance for un-
derstanding and dealing with issues of mobility in general and 
mobile information technology in particular.

Before this book is finally brought to a close, a last word needs 
to be directed to its intended audience. As we remember from 
the introduction, this is said to be made up of a least three catego-
ries of people—designers of mobile information technology; re-
searchers in human–computer interaction and related fields; and 
those with an interest in the philosophy of technology.

The argument which has not been made explicitly yet, although 
it might have come to light from the content of this book any-
way, is that these three groups need not be made up of physi-
cally different people. Rather, the various kinds of interests that 
this book has attempted to come to terms with could very well 
reside within a single individual (such as the author of this book, 
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for one)—whether or not that person is a designer, a researcher, 
or a philosopher.

Hence, to end this book straight from the shoulder—and as an 
invitation to further research—one of the strongest arguments 
of this book as a whole is precisely this: that these are interests 
that ought to be shared among people in these fields.
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