
Making Sense -  Design for well-being

1

Abstract

The theme of this dissertation is the design of IT artefacts for increased
well-being in the home. The goal has been to provide a better under-
standing of the coupling between design and health, and to give examples
of how to design for increased well-being. The context for the investiga-
tion has been the home, and various research initiatives in smart homes
and IT-supported care.

We create our reality in the form of material structures such as build-
ings, products, workplaces and homes. These artefacts are a reflection of
ourselves, we have created them and we understand ourselves through
them. Together with immaterial artefacts like political systems, educa-
tional systems and healthcare, they constitute our society. The totality of
these material and immaterial artefacts forms the conditions of our every-
day life.  This investigation points at a new way to look at artefacts as so-
cial actors in an interactive world. In this perspective, use becomes a dia-
logue and cooperation with the artefact. Design work becomes a careful
creative practice in which the focus is the interplay between the artefact
and its social environment. Stress and ill-health is an indication that there
is an unbalance in the interplay. Well-being on the other hand means that
there is a balance between the artificial world and the individual. Design
practitioners, and others that create our world, have an important task in
designing new artefacts that do not reproduce obsolete or dysfunctional
behaviour.

Inspired by coping theories, a salutogenic approach to design aims at
identifying and strengthening the aspects of artefacts that help us handle
adversities. This means to create artefacts that form a world, which is
comprehensible, manageable and meaningful. People that live in envi-
ronments where they cannot influence decisions, with high demands and



low control, are likely to become ill. But people that have environments,
in which they receive feedback, support and can control their own situa-
tion stay well. With new, complex technology such as ubiquitous comput-
ing, it becomes even more important to support recognition and routines.
And it becomes essential in domestic use and in IT-support for the dis-
abled and elderly.

The empirical work reported here consists of four case studies related
to IT artefacts for well-being. The case studies include field studies, criti-
cal analysis, design concepts, prototype building and evaluation. Based on
the findings in these studies, four considerations for design of interactive
systems for the home are suggested: design for understanding, for detect-
ing and managing of errors, for disabling and for alternative coping. 

Finally it is suggested that if research is to concern itself not only with
evaluations and general laws, but also with ideas and practical examples
of a better future life – then design knowledge becomes an essential ele-
ment in research. In this endeavour we need more cooperation between
practitioners from the social and technical sciences, the humanities and
design.
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Sammanfattning

Ämnet för den här avhandlingen är design av IT artefakter för ökat väl-
befinnande i hemmet.
Målsättningen har varit att öka kunskapen om relationen mellan design
och hälsa, och att ge exempel på hur vi kan designa för ökat väl-
befinnande. Kontexten for undersökningen har varit hemmet och olika
forskningsinitiativ inom smarta hem och IT-stödd omvårdnad.
Vi skapar vår omvärld i form av materiella artefakter som byggnader,
produkter, arbetsplatser och hem. Dessa artefakter är på en nivå en
spegling av oss själva, vi har skapat dem och förstår oss själva genom
dem. Tillsammans med immateriella artefakter som politiska system, ut-
bildning och sjukvård formar de villkoren för vårt vardagliga liv.
Den här undersökningen pekar på en ny förståelse av artefakter som so-
ciala aktörer i en interaktiv livsvärld. I detta perspektiv blir användning
en dialog och samarbete med artefakten. Designarbete blir en lyhörd
gestaltningsprocess där fokus är på samspel mellan artefakten och dess
sociala omgivning. Stress och ohälsa är ett tecken på att det finns en obal-
ans i detta samspel. Välbefinnande å andra sidan tyder på att det råder en
balans mellan individen och den artificiella världen. Designpraktiker och
andra som formar vår värld har ett viktigt ansvar att skapa nya artefakter
som inte reproducerar föråldrade eller dysfunktionella beteenden.
Inspirerad av coping teorier föreslås en salutogenisk inställning till design
som syftar till att förstärka aspekter i vår omgivning som hjälper oss att
hantera motgångar. Det innebär att skapa en värld som är begriplig,
hanterbar och meningsfull. Människor som lever i miljöer där de inte kan
påverka beslut, som ställer höga krav och ger lite stöd, kommer sannolikt
att bli sjuka. Men människor i miljöer som ger bekräftelse, stöd och där
de kan påverka beslut, har stora chanser till välbefinnande. Med ny kom-
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plex teknik som ”ubiquitous computing” dvs microprocessorer som inte-
greras i hemmen, blir det än viktigare att tekniken stödjer igenkänning
och rutiner. I teknik för äldre, sjuka och funktionshindrade blir det en
central uppgift.
Det empiriska arbetet som beskrivs här består av fyra fallstudier som
handlar om IT-stöd för välbefinnande. Fallstudierna består av fältstudier,
kritisk analys, utveckling av designkoncept och prototyper samt
utvärdering med användare. Baserat på analysen av materialet föreslås
fyra överväganden som bör göras vid design av interaktiva system för
hemmet; Design för förståelse, för att upptäcka och hantera fel, för
avstängning och för alternativ hantering.
Slutligen föreslås att om forskning inte bara ska handla om att söka
generella lagar och utvärderingar utan också om konkreta ideér och
förslag på hur en framtida värld ska utformas – då blir design en central
praktik i forskning. I en sådan strävan behöver vi mer samarbete mellan
praktiker från sociologi, teknik, humaniora och design.
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Introduction 

Artefacts form our environment. We construct reality through acts that
create material and immaterial structures: artefacts. Some of these are
made by professional designers within the framework of the market
economy, some are made by individuals for personal use, and some come
about through the process of political decision-making. In all of these ar-
eas an interest in design is growing ever stronger. One reason for this has
to do with the present-day criticism of the scientific view, which has char-
acterised our thinking since the beginning of the modern era. A scientific
view that researchers “discover” and “reveal” the secrets of nature, and
were well-being and progress is simply a matter of finding the right bac-
teria or mathematical formula. 

In a constructivist world view, however, the active creation of mean-
ing, i.e. design, becomes central. There are no algorithms for how we
shall build a good future. Social science becomes increasingly less depend-
ent on natural science. Scientific activity is also something that is formed.
New medicines are not only “discovered”; instead we form, create, and
construct them. In short, we “design” them. Society and the artefacts that
make up our world are the result of our own actions. “Everything” be-
comes design.

In the face of this relativistic abyss, we must regroup and establish
some fundamental understandings about what it means to create a good
world. For this reason it is valuable for the designer to look at the social
sciences, psychology, and ethnology. What is the relation between the in-
dividual, human actions, and society?  How can subjective actions result
in an objective world? What fundamental factors are required to create a
world that promotes well-being rather than creates stress?

The fields of departure for this work are industrial design and human
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computer interaction (HCI). These two areas are coming increasingly
closer to each other as more computer technology is integrated into every-
day products and housing. One focus of development today is moving to-
wards ubiquitous computing, i.e. more and smaller processors that are in-
visibly integrated into objects and spaces. In this way is information tech-
nology (IT) is entering the homes, hidden in walls and products,  aiming
to support safety and well-being for the inhabitants. There have been a
number of research initiatives in this area during the last decade. Many of
them are related to demographic changes in society, with an increasingly
older and less healthy population, and fewer hospital beds. Others are
part of the general development in ubiquitous computing for the home,
with services that increase safety and comfort.

This type of development, however, is not without risks. The introduc-
tion of computer technology into the workplace has not been painless,
and there is a great risk that similar problems will arise in other contexts.
This also leads to questions concerning how we interact with a technolo-
gy that we do not see. What does the interface for the smart home of the
future look like? What problems may arise and how shall we resolve
them? There is a large potential for a computer technology that makes it
possible to remain at home even when old and sick. In this context there
are extremely high demands placed on IT artefacts, where they must sup-
port daily routines and needs rather than create uncertainty and confu-
sion.

The theme of this dissertation is The design IT artefacts for increased
well-being in the home. To understand this we must have insight into
what creates well-being, and how this can relate to design. We need to
understand what characterises the home as a context, and what demands
are placed upon technology in the home. We also need to acquire a deep-
er understanding of the relation between artefacts and our daily lives.

The goal is to provide a better understanding of the relation between
design and health, and to offer tools that allow us to design for an in-
creased well-being. The ambition is not only to place design, IT and use
in a larger perspective by applying theories from HCI, sociology and psy-
chology, but also to offer concrete points of departure for design work. 

This dissertation begins with a look at design by examining its theory
and practice. This is followed by a study of how we live with artefacts,
how we interpret, use, and create our reality through them. The context
for the investigation is the home and its relation to technology, research,
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and health. Four case studies provide insight into various aspects of the
investigation, and are used as background material for analysis and dis-
cussion.

1.1 Design in context

Everything created by human beings has to take a physical shape,
whether we write a text, cook a meal or furnish our home. Most of the
environments that we live in are total creations by humans. There is little
left of nature or a “natural” world unaffected by human beings. Nature
and the world climate are very much a result of human activities during
the last two hundred years. National Parks in USA, for example, are also
a human construction, an artefact with roads, restaurants, car parks and a
tampered wild life. We indeed live in an artificial world, as Herbert
Simon1 pointed out. 

To design is something profoundly human. Ken Friedman2 notices
that the practice of design – making things with a useful goal in mind –
actually predates the human race. A sharp stone used to crash a nutshell is
a tool and therefore toolmaking probably preceded human language. The
physical potential of our larger brain gave rise to a successful toolmaking
that changed our mental conceptions. As toolmaking and tools became
the conscious subject of our imagination, it helped us to survive and pros-
per as humans. 

To use a stone to crack a nutshell is pre-human, but to decorate it and
oneself is particular to the human race. During his anthropological stud-
ies in Brazil, Lévi-Strauss3 noticed how natural categories such as trees,
animals and the sky, were used for social categories such as tribes and
clans. This totem language makes the social structure visible and gave
form to a collective consciousness. 

As civilisation moved on, the design task became more complex and
specialised due to increased production of commodities and a market that
demands a constant change in visual appearance. The modern, western
culture we have today with its social structure and economical system is
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closely intertwined with the production of commodities. All of them have
to be designed. We are all shaping and reshaping the world we live in and
aesthetical judgments are part of our basic human abilities.

What is design?
This dissertation deals with the borderland between industrial design

and human-computer interaction (HCI). Both these areas are relatively
new and have sprung from the revolutionary changes in the 20th century.
Design is tied to the development of the market economy, and HCI to a
new technology. Today they are brought closer to each other since com-
puter technology is integrated in a wider range of products.

The concept of design is problematic, and used just as often in system
design as in craft, but with different meanings. It seems suitable to begin
this disseratation by accounting for its different meanings. 

“Design” is both a noun and a verb, which means that it can refer to
both an object and an activity. The word “design” comes originally from
the Latin designare and means to decide, to point out; desi’gno means to
reproduce, depict. In English the general meaning of design is giving
form, constructing and planning. In Swedish, on the other hand, design is
an imported word with a more restricted meaning: the forming of handi-
craft and industrially produced goods and environments.4

Design could be described in three ways :
As a product
As a process
As a practice

a) The product is the first aspect of design and refers to the physical
form of an artefact, that is, the end result and object of the design process
or design practice. By using the word design to denote the physical form
we mean that the form has quality and results from a conscious design
process by professional designers. Judy Attfield describes design as
‘things with an attitude’ – created with a specific end in view – “Whether
to fulfil a particular task, to make a statement, to objectify moral values, to
express individual or group identity, to denote status or demonstrate tech-
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nological prowess, to exercise social control or to flaunt political power.”5

b) The design process refers to construction and problem-solving in
general. This is what Herbert Simon refers to in his very broad defini-
tion: “Everyone designs who devises a course of action aimed at changing ex-
isting situations into preferred ones. The intellectual activity that produces ma-
terial artefacts is no different fundamentally from the one that prescribes reme-
dies for a sick patient or one that devices a new sales plan for a company or a
social welfare policy for a state” 6. Design as process refers to what people
do when they exercise the general, human ability to conceive, create and
change the course of action. 

c) The third aspect, the design practice, refers to the activity of deciding
the properties and shape of a physical artefact. People trained in this prac-
tice, designers, are experts in solving complex problems and to visualise
and materialise the result aimed at a certain end user in a technical and
economical context. Their main competence is in the field of practical
aesthetics. The design takes form, not by immediately starting to build
the end artefact, but with the help of a model or a sketch. According to
some researchers the model is the core of designing (Schön7, Archer8), the
very thing that distinguish making from designing.  

These three aspects are constantly confused and often make the discus-
sion about design very difficult. For ordinary people, design is usually
equal to attractive and original form, as in “this chair has a nice design.”
In professional circumstances it is common to confuse design as process
and design as practice. It can be very disorientating to hear about design
as a problem solving process, shared by everybody, and at the same time
something that, for a substantial fee, will strengthen your products’ com-
petitiveness on the market.

In an academic context the process view has been dominant, resulting
in a disregard for the particularity of professional design work. In eco-
nomical or technocal disciplines, design is primarily regarded as a tool for
product development in a market economy context. 

These different views are based on three different and conflicting ways
of looking upon the role of design. The first role, which developed slowly
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in England and Germany at the turn of the last century, arose out of an
arts and crafts tradition where the product was at the centre. The design
process was uninteresting: the important thing was the form, and the way
it related to different contemporary ideologies and aesthetics. The design-
er was a sort of artist, and enjoyed a similar status.

This “artistic” view of the designer would gradually become more
problematic. In the beginning of the 1960s there were attempts from sev-
eral directions to make design work more rational, and to incorporate it
into a scientific method. Design was seen mostly as a process that could be
applied to different types of problems. This broad definition meant that
design could fit into a scientific context, and that design became synony-
mous with planning and development in general. This view was eventu-
ally criticized as an erroneous simplification of design work. Instead the

Cars in the form of vacuum-
cleaners were manufactured by
Electrolux in the early 20th cen-
tury.



focus was turned towards the designer’s practice. Studies were carried out
on how the designer actually works, and on what was unique for the
practice of design. The design problem is a special kind of “wicked”
problem, which is resolved through a dialogue with the situation. The
designer’s work is characterised by reflection in action, where the sketch
and the model are central for the process of feedback between hand and
thought.

This thesis takes its starting point from the design practice and the cre-
ation of an increasingly complex world. But everything artificial does not
at all result from a professional designer. Just as the concept of design has
many meanings, different design activities are conceived and directed to-
wards a range of areas. The total of objects, activities, services and envi-
ronments that fills the everyday world is what Victor Margolin calls the
product milieu9. The product milieu is not a neutral layer. Margolin de-
scribes it as an “interactive presence in the life world”. While it offers pos-
sibility for action, it also inhibits action not only through the material
means of buildings and products, but also through immaterial artefacts
such as legal codes and educational systems. The product milieu consists
of three overlapping spheres:  civic and state projects, the market and in-
dependent design. Depending on the degree of centralised planning and
industrialised development in a society, these three areas have varying
size and importance. 

Civic and state projects consists of macro-scale design such as high-
ways, city plans, public transport, public building, etc. These are mainly
designed by public officials who conceive them and plan their execution.
Here design is mainly process-oriented.

The market is “the mechanism for the introduction and distribution of
products through a mechanism of economic exchange.”10 This is the field of
product design and where most professional designers work.

Independent design belongs to neither of these areas, these are things
that people make themselves. In a self-sustainable society this constitutes
the majority of artefacts. People make their own clothes, build their own
houses, make their own tools etc. Today most artefacts are part of the
market or civic projects. But a lot of things are still made independently –
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to save money, for satisfaction, or for empowerment. Even if we buy arte-
facts, there is a high degree of customisation involved in dressing, interior
design, gardening or Do-It-Yourself. 

Every discussion about design benefits from a clearer understanding of
the different meanings of design as well as of the product milieu.

The design practice
Industrial design like all other design professions, is relatively young and
tied to the advancing industrialisation and market economy during the
19th and 20th century. Changes within the field during this period have
been extensive. From a primarily craft-based trade the work has changed
to include knowledge about technology, market, use and methodology.
There is still however a strong connection to the craft, which is apparent
in the traditional method of education and its base in the practical/aes-
thetical dimension. There are also some strong disagreements within the
trade. Some argue that design is more about function and ergonomics
than about nice shape. Others state that design always will answer to peo-
ple’s need for aesthetic change and renewal. Some regard design as team-
work and others view it as an opportunity for personal expression and
self-actualisation.  Some see styling as an insult, while others argue that
the main function of design is to increase sales with new attractive forms. 

Designers act all the time between the poles of function and aesthetics,
market and ethics. There is a need to define and demarcate here against
other fields, and also to strengthen and develop the unique in design. But
what the unique features are is also a cause for discussion. Should the de-
signer be a middleman between producer and end user? Should aesthet-
ics and form be central? Is knowledge about the market and style most
important? Is it creativity, problem-solving and visualising of ideas? Or is
it a combination of all this, an ability to create a whole, to make a synthe-
sis of many disparate parts?

There is also a difference here between the various design disciplines.
Whereas graphic, furniture and fashion design have obvious materials and
a long tradition in form, function and technology, industrial design has a
rather short history, associated with an economic system rather than with a
material. In graphic design there are rules that build on how we interpret
text cognitively and that facilitate the design. Industrial design on the other
hand has no such connection to a material and use. Here the form depends
on a number of conflicting factors such as user value, tradition and price.
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These different attitudes also arise out of the different design roles pre-
viously described, which to a large degree are all still relevant.

The first “real” industrial designer is usually considered to be Peter
Behrens, the German architect who in 1904 was commissioned by AEG as
their designer. The term “Industrial Design” was coined in the United
States during the 1920s. It was a term used on illustrations for advertising
products and intended as a means to increase sales. Soon illustrators were
commissioned not only to make flashy images, but also to reshape the form
of the products. In the United States a type of designer emerged who, by
creating continually attractive forms, i.e. “styling,” could increase sales and
ensure high profit levels for companies. In Europe, industrial design in-
stead arose out of a mix of architecture, art and handicrafts, and had the
ambition, as for example with the Bauhaus, to unite art and industry.

This “artistic” background was in certain respects to become a burden.
The design profession had to work hard to convince companies that de-
sign was both an effective tool in the marketplace and a way of increasing
product value for the consumer. At the same time, the presence of an
“artistic” talent had a strong power of attraction for both clients and con-
sumers alike.

What is usually missing in design education today, in all fields, is an el-
ement of critical reflection. Educational programs are mainly built up
around practical design projects, and directed towards consolidating the
professional role and creating effective practitioners. Theoretical aspects
are limited to art history and ergonomics. Today both design education
and the design professions lack any deeper connections to social theory,
communication theory, economics, psychology, gender theory or HCI.
This despite the fact that all of these areas are highly relevant to the form-
ing of artefacts, and to the forming of our lives along with them. To put it
more bluntly, one may say that the designer is good at forming artefacts,
but bad at imagining how we live with them. The methods that do exist
include user studies and tests of prototypes in connection with the devel-
opment of products, but there lacks knowledge about how these products
function in their use, or within a larger social context. When there is
some form of feedback, it usually occurs through other professions, or
through other departments within a company. To a large degree this is
related to the designer’s way of working as a freestanding consultant. A
designer is commissioned in connection with the development of a new
product, and when it is finished the task comes to an end. When feedback
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is received, it is usually restricted to what the marketing department finds
out.

Another problem with the design profession is the power structure it
helps to maintain. Designers are highly qualified symbol-makers that
make decisions which affects millions of people. But designers are almost
exclusively from a homogeneous white middle-class background and in
the case of industrial design, 90% are male. In design education 20-30% of
industrial design student’s are women, but apparently, many of them do
not work with industrial design a few years later.

What the design profession needs is a broader discussion about arte-
facts and their role in people’s lives and daily existence. Studies of indi-
vidual objects need to be complemented with studies of how these objects
function together, what kind of society of artefacts they form, how we
understand and comprehend things cognitively and socially, what self-
image they form, and how people create meaning, identity and value
through things.

This is especially important now, when computer technology begins to
permeate artefacts of all kinds. Things are no longer what they used to be;
they are full of interactive services and sensors. They can react to implicit
input, like a higher pulse-rate or recurring behaviour, just as easily as they
respond to the pressing of a button. The twentieth century’s mass produc-
tion and marketing is also going through drastic changes. At the same
time we face the challenge of the world becoming increasingly artificial,
increasingly constructed. The product is not a single object in a mostly
natural world. On the contrary, the artefact has become our nature, with
the major difference that we humans are both its creator and its product.

Today many conceptual dualities like form/function seem old-fash-
ioned. Form and function are not opposites, but two different aspects of
the same thing11. The real challenge is not in these questions, but rather
concerning what goals the products serve, what kind of world they form
for human life. 

Design and research
Research in design is quite young and a consensus about methods and

research paradigms are not yet formed. One discussion is whether design
should conform to established ideas about science and research or
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whether it is something unique that should develop its own research
agenda. Ken Friedman notes that all professional fields go through a
transformation from practical to the scientific, and now it is design’s turn.
Look at medicine, technology and the law, which all began with a craft-
related type of knowledge, and successively developed into science. The
latest addition for example is health science, where “tacit” knowledge
within health care is made explicit.

Christopher Frayling distinguished three types of design research, a ty-
plogy which, although much debated, has been widely used: research into
(or about) design, which is carried out by other disciplines such as eco-
nomics, history, sociology etc; research for design, which is usually charac-
terised as R&D; and research through (or by) design, in which the design
practice has a central role to play.12

In general one may say that there is much more research into design
than research through design. Research into design has a long history
within the fields of economics, technology, history of art and cultural
studies. Research through design, so-called practice-based research, has
developed furthest in Great Britain, Australia and Finland, but the ap-
proaches and methods differ strongly between the various institutions.
Some are more theoretical and analysis-oriented, others are based com-
pletely on practical work that is documented. In Finland a method is used
where the practical and theoretical work are equally important, but they
are evaluated by two different committees.13 In the field of art it is often
suggested that art and science are fundamentally different activities that
can never meet. The fear is that any attempt to unite them will result in
bad art, and that an academic text questions the artwork’s role as a cre-
ator of knowledge. Within the framework of so-called practice-based re-
search there are a number of different points of view, but what they all
have in common is that they are all based on some form of design practice
that involves realising projects. In my view, practice-based research shall
be interpreted in such a way that the research emanates from the profes-
sional practice, or a problem connected with it.

Donald Schön14 called the work of the practicing designer “reflection
in action,” and described it as a practice that oscillates between reflection
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and action. He sees sketching, for example, as a concretising method to
find a solution for the various demands required of the final product. A
research that reflects on the practice of design is referred to by Schön as
“reflection on action.”  It is impossible to reflect on a practice when in the
middle of it.15 In actual design work, reflection and action are connected
with the overall goal of developing a solution. In order to formulate the
notion of practice, we need to step out of it and observe it from another
direction. We may also need concepts and tools from other disciplines in
order to be able to articulate a practice, or to find ways of understanding
problems within it. 

Rittel and Webber16 regard the design problem as a special kind of
“wicked” problem that cannot be resolved with a reductionistic method.
Donald Schön describes how a designer works continually with new proj-
ects filled with complexity and conflicts. Uncertainty within projects
means that a designer cannot work with a predetermined method. Instead
the designer proceeds from his or her experiences from other projects,
which function as a library of allegories for the new project. Pelle Ehn17

suggests, based on Wittgenstein, that design work can be seen as a lan-
guage game, where the various design projects have a family resemblance.
Design work may be seen as a dialogue with materials and the situation, a
bricolage, where the designer moves forward by testing various possibili-
ties.

In the same way, design-based research may be seen as a situated design
process. There are no ready methods, only allegories to transfer from oth-
er fields or similar research. A conventional science does everything to
avoid this type of uncertainty and lack of control. Experiments are carried
out in a laboratory where all factors of uncertainty have been removed,
and where the validity of the results can be ascertained. But even this is a
design process, argues Ranulf Glanville18: “We design experiments, but we
also act as designers in how we act in these experiments.” He continues: “(sci-
entific) research is a brand of design in which the designer is central, and
through which we construct the world of (and according to) the scientific
knowledge that we design.” According to Glanville, design research should
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not adapt itself to the conventional positivist network of rules, but instead
should assert “the primacy and centrality of design both as an object of study
and means of carrying out a study.”

In Laboratory Life,19 Bruno Latour and Steve Wolgar made ethnologi-
cal studies of research laboratories. To describe the process of what is re-
ferred to as “knowledge production,” they observed the social relations
and meaning construction that occurs in the daily praxis of research.
How are scientific problems formulated, and what makes them qualify as
problems at all? From these studies emerged a constructivist point of
view – that facts and reality, even within science, are constructed rather
than discovered.

In her dissertation on Interaction Design, Ylva Gislén20 makes a con-
nection between practice-based research, science and technology studies
(STS) and feminist critique, where all is treated as a critique of conven-
tional science. Within feminist science theory this critique has been taken
further than Latour and Wolgar. Donna Haraway21 and Sandra
Harding22 have shown how conventional theory of knowledge is an ex-
tension of a patriarchal will to power and superiority, where instrumental
rationality stands above practical action, expertise above democracy, man
above animal and man above woman. Seen in this context, design re-
search becomes part of a larger scientific paradigm shift.

Method is, to put it simply, the way you did, or normally do, some-
thing. What methods you choose therefore depend on the nature of the
problem or investigation.

Lincoln and Cuba23 remark that questions of method are subordinated
to questions of research paradigm, which they define as the basic belief
system, or worldview that guides the investigator. Both qualitative and
quantitative methods may be appropriately used with any research para-
digm. Design research takes place in circumstances where different
methods are appropriate depending on the context and the goal. Design
has a unique set of characteristics, but is also an activity that cuts across all
disciplines. It is therefore difficult to formulate one methodology or even
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research paradigm that covers all these activities. The choice of methods
is therefore more dependent on the type of question asked than on design
as a single discipline.

There have been several attempts to fit design into a natural science
paradigm. Herbert Simon’s suggestion for a science of the artificial24 was
one; the founders of the design methodology movement made others
(more about this in chapter 2). But neither of these attempts have been
very successful; instead there has been a growing insight that there is in-
deed a specific “designerly way of knowing.”

Susan Roth remarks that “design seems particularly well-suited to the em-
ployment of qualitative research methods applied within a constructivist para-
digm”.25 A constructivist approach seems analogous to design thinking –
we design/construct the world we are living in. Different worldviews are
mirrored in their artefacts which also serve to maintain these “realities.”

Lionel March26 used Peirce’s 27 concept of “abduction” as a starting
point to describe design. March claimed that design was neither inductive
nor deductive but a third kind of thinking that is not part of the scientific
paradigm. Typical for a design proposal is not that it is logically correct
but that it initiates new forms. 

Herbert Simon also emphasized that design is about how things ought
to be, as opposed to natural science which studies how things are.
Building on Simon, Dahlbom calls for a whole new design-oriented sci-
ence that deals with artefacts rather than nature. Society is a construction,
an artefact, and social science should therefore be a science about arte-
facts.28 A science of artefacts is not interested in finding the truth, but in-
stead explores possibilities for our future living that will provide a good
life. Dahlbom therefore proposes an artificial science as a normative, de-
sign-oriented study of the qualities of artefacts in use. 
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1.2 Design and Computer Science

While industrial design has focused on adapting itself to the twentieth
century’s industrial society, the rest of the world has become highly inter-
ested in design. 

Back in the 1960s Herbert Simon proposed the establishment of the
Science of the Artificial. The goal of design, according to Simon, was to
“devise a course of action aimed at changing existing situations into preferred
ones.” Simon’s work led to a general interest in design theory within com-
puter science, an interest that has grown steadily over the years.

human-computer interaction is a cross-disciplinary subject that was
developed to make computer applications more accessible to the user.
HCI has developed from the three parent disciplines of computer science,
psychology and social science.29 The ambition here is to form the basis for
software development, and to understand how these artefacts function in
their use. At first, methods from experimental psychology were applied,
which were based on strong scientific ambitions. The experiments were
carried out in laboratories with control groups, and tests were performed
to investigate isolated movements and work tasks. The computer applica-
tions written as a result of these studies were almost exclusively directed
towards the workplace, and aimed to increase efficiency and reduce mis-
takes in the use of the programs. 

At the end of the 1980s, critical voices were raised against these reduc-
tionist methods. Critics pointed out that actions take place within a spe-
cific context, and that knowledge arises and is transmitted within a social
situation. Many of these critiques came from the new field computer sup-
ported cooperative work (CSCW). They argued, that to understand how
computer applications work, these must be studied when they are used in
the workplace, not in the laboratory. 

The 1980s and 90s saw a broader interest in design, with the develop-
ment of graphic interfaces and object orientation. It became clearer that a
successful computer application must be easy to use, contain easily grasped
metaphors, and have an attractive interface. Design was seen as an alterna-
tive to the reductionist, engineer’s method of development. One way of
creating holistic solutions focused on the user’s experience rather than on
technical functionality. The last ten years has seen ethnological studies and
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participatory design30 take on an increasingly large role in the design of
computer systems and HCI has developed to a multidisciplinary field.
Through its connection to sociology and ethnology, there is a strong de-
gree of reflection within HCI. In other words, here one finds both a focus
on the user’s everyday life and the ambition to see the artefact in a social
context, an approach that has been lacking in the field of design.

A large issue within computer technology is making the technology
more ubiquitous, i.e. having it present in more objects. Computers are no
longer only boxes with a screen, but microprocessors integrated into daily
objects of all kinds. The telephone, which was previously known as a tool
for communicating at a distance, is now a mobile miniature computer
with a camera, printing functions, a calendar and a radio. Indoor sensors
register temperature, movement, light and air. Artificial organs replace
one’s own, monitoring for example sugar levels in the blood and dosing
insulin accordingly. Instead of having one complex machine that does
everything, and therefore is vulnerable, we shall have several dedicated
tools. Computer technology, according to Mark Weiser,31 will melt into
everyday life and become invisible.

There is no longer any question that design is important for system de-
sign, and there are many stories about both success and failure to prove it.
Yet, there is a long way to go to make design a self-evident and integrated
part of software design. Design is still in the outskirts of HCI rather than
in the centre. Students in software development are rarely taught design
as are designers rarely taught cognitive psychology or human-machine
interaction. There is much to do to make compatible interfaces between
the disciplines as well as developing each field to meet the requirements
of an accelerating technology. 

Computers at the office and at home
There are many examples of how computers created problems when

they entered workplaces in the 80s and 90s. Computerisation was shown
to disrupt routines, de-skill workers and disable communication and so-
cial interaction at work. And the problems are not over. A recent Swedish
study described a small company, of 50 employees, that worked with
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sheet metal and where the production flow was very graspable. When the
computerised production system SAP/r3 was introduced due to demands
from a large customer, 7.5 new people had to be employed to make the
system work. The head of the engineering workshop who was responsi-
ble for education of the system said: “I used to tell the workers: Don’t try to
understand what you are doing. Just learn the commands and screens that are
used, otherwise you go crazy”.32

Another well-known problem with computerised work is static work-
ing postures and monotonous tasks.  Particularly work on visual visplay
units (VDU) can be hazardous to health. Main problems reported are vi-
sual discomfort and repetitive strain injuries, including pain in the neck
and shoulders, mouse arm syndrome and problems in wrist and hands.33

Stress-related symptoms, such as headaches, stomach problems, irritation
and fatigue are also common.34

In a study I made at the Swedish tax administration the telephone op-
erators had three different display units and three keyboards of different
shapes. They used to put one of the keyboards on top of a pile of cata-
logues to get a better working posture. All the operators had post-it notes
on a particular place on the receiving unit. Beneath that post-it note was a
display with the number of waiting incoming calls. When the number
reached over a hundred (which it usually did) it was too stressful to
watch, the operators explained. 

A recent study in a Swedish call-centre showed that almost 8 out of 10
workers suffer from pain that could be related to working with comput-
ers. Other risk factors are of a social nature such as high demands, poor
control over workload and poor relation to management and colleagues.
There is a large body of research and knowledge about health problems
and risk factors in computer related work. Some positive changes have
been made in ergonomics and quality of display units, one of them is the
TCO certification. Hundred million users are estimated to have TCO
certified PC’s. Despite that, Inger Boivie points out,35 ill health related to
VDU work seems to increase rather than decrease. 
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The computerisation of workplaces has undergone a revolutionary and
at times rather painful development. Today we see a development where
computer technology and networks enter the home in a similar way. But
the home is an environment that differs from that of the workplace, and
therefore places new demands on computer technology. Technology in
the home must be subordinate to normal routines, aesthetic values, and
emotional needs. It must adapt to the inhabitants of the home, a situation
very different from that of the workplace, where workers must adapt to
the technology, and the demands for rationality, performance and effi-
ciency. Johan Redström36 argues that when computer technology be-
comes increasingly integrated into daily life, there are new demands for
objects to have a meaningful presence in our lives, and that they are de-
signed in a way based on aesthetics rather than a narrow functionality.

Ubiquitous Computing, with its integrated computer solutions and its
ambition to “weave itself into the fabric of everyday life,” seems to be es-
pecially suited for the home environment. The goal is to have the technol-
ogy melt into the home environment in a seamless way, and to support
the routines and needs of daily life. At the end of the 1990s we saw this
development take place mainly in two ways: on the one hand in the so-
called smart home, with alarms, surveillance cameras and security servic-
es aimed at an older, wealthier target group, and on the other hand with
the development towards home care and IT-supported housing for the
elderly, chronically sick and disabled. The intention is for an increasingly
larger population of elderly to be able to continue to live at home even if
they are sick or become absent-minded.

The challenge we face is not only about integrating technology into the
home, but is also about making sure that this technology, in contrast to
that of the office, shall support the health and well-being of our lives, and
help us to manage daily life. This type of future development places high
demands on our being aware of the conditions and needs of everyday life.
If computer technology shall truly be invisible, it must function extremely
well. The question is: will it?

Is there something about new technologies as such that causes stress?
Studies made on work related diseases from the beginning of the 20th
century seem to suggest that.37 In 1900 Swedish workers suffered from
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tuberculosis, rheumatism, silicosis and poisoning. But those who worked
with new technologies such as electricity, telegraphy and steam engineers
suffered mainly from neurosis, overstrain and neural diseases. Karin
Johannisson has observed that these professions were tied to technologies
that signalled the breakthrough of modern times

1.3 Living with artefacts

One important reason for the ongoing initiatives in IT-supported home
care is the changing health picture. What we might see is the beginning
of the demographic development towards an increasingly older and sick
population. According to a study by the National Institute of Public
Health,38 Sweden’s large group of people born in the 1940s, now in their
early 60s, are increasingly fragile and sick. The average lifetime in
Sweden has increased by ten years since the 1950s. In ten years time the
group above 65 years of age are estimated to constitute 25 % of Sweden’s
population. Many other western countries have similar problems, but
Sweden will sooner than other countries have a large group of elderly,
above the age of eighty 39 40. The elderly, and particularly those above
eighty, consume a large part of the total healthcare cost. Costs for elderly
tend to rise with average life length. Most people are relatively healthy
until eighty years of age, after that the risk for diseases or combinations of
illnesses increase. 

The trend towards an aging population is accentuated by decreasing
birth rates. In the future fewer young people will have to support and
take care of a growing group of elderly. 

Just as alarming is the increasing ill health among women between 30
and 49 years of age. Stress, worries, high demands at work and from fam-
ily create a life situation that is likely to cause ill health. Mental problems
and stress are one of the big healthcare problems facing us today and
studies show that 30 % of all diseases are related to stress. Stress generates
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insomnia, weakens the immune system, increases the blood’s ability to co-
agulate, increases the disruption of cortisol and adrenalin in the blood
and gives rise, in turn, to a whole lot of stress-related illnesses like stroke,
insomnia, gastric ulcer, depression, back troubles and fatigue.
Consequently, on the top list of medical prescriptions are anti-depres-
sives, sleeping pills and sedatives, that is medicines that are related to
stress and mental problems.

Studies that measure the total amount of ill health in the society find
that mental problems are the largest cause of functional disability. Every
second woman and every fourth man will, sometime in their lives, suffer
from depression.41 The World Health Organisation (WHO) believes that
depression, in addition to smoking, are the greatest health problems in
the 20th century and that depression will probably be the main cause of
work-related and functional disabilities amongst adults.42

Burnout is a kind of exhaustion depression caused by too much work
and pressure over a long time. A recent study made on 67 Swedish
women with burnout symptoms 43 claims that stress gives the same brain
damage as stroke. The central nerve system is affected, which substantial-
ly limits the brain’s normal ability to learn, remember and handle new in-
formation. These women describe that they cannot make the simplest de-
cision or remember anything new for even a short time. The writers con-
clude that we need to adapt working places for our brains as well as for
our bodies. Work should be judged and adjusted to brain ergonomics to
prevent cognitive overload.

Other diseases that increase are: back problems (25% of long-term sick
leave), osteoporosis, asthma and allergy and old age diabetes (type II). 44

Back-related problems are the most commonly diagnosed cause for peo-
ple taking long-term sick leave. It has increased dramatically over the last
ten years, especially among men with trouble in their shoulders and
necks. This is believed to be related to an increase in the amount of com-
puter-related work characterized by long hours of static sitting. 

To sum up, we have two parallel trends in the future health picture:
one consist of general public health problems with increasing stress-relat-
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ed diseases, the other is caused by an aging population with diseases relat-
ed to old age.

Design and health 
In an historical perspective, living conditions have been the object of

many studies and preventive measurements. The large increase in health
and age during the twentieth century is mainly caused by preventive ac-
tions and structural changes in society such as better hygiene, better hous-
ing, better diet and safer working conditions.45 It is likely that the ill
health we are facing today require the same kind of preventive measure-
ments. 

During the last century, design and social engineering has been regard-
ed as a tool to increase health among the general public. In the Swedish
functionalist tradition of the 1930s and 40s, apartments were built to ac-
commodate hygienic bathrooms, a kitchen built according to rational
principles and sleep-enhancing bedrooms. The houses were built in airy
park-like environments, surrounded by sun and fresh air. Bacteria and
poverty, the main causes of ill health, would be wiped out with science.
The engineer, as Le Corbusier reminds us, is healthy, happy and strong!

Many of these housing areas like Årsta, from around 1950, in south
Stockholm, would become icons for good and functionalist building, but
some that were made during the peak of high modern rationalism were
horror examples of alienating concrete suburbia. 

Stress and mental problems are one of the main ill health problems
that are facing us today. Surely the reasons for stress are as complex and
difficult to cope with as modern life, and are intrinsically a part of it. But
something modern lives are full of, both at work and at home, are prod-
ucts. Is it not reasonable to think that all the artefacts that we live in
somehow affect us? That they perhaps create a basic stress level that
makes us less resistant towards ill health?

Is there anything designers and developers can do to solve these prob-
lems or are they beyond the scope of design?

The International Academy of Design and Health46 (IADH) was
founded as recently as 1997 and looks at the therapeutic benefits of de-
sign. Their main background is in the design of health care buildings, but
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the focus is widening to regard all aspects of our built environment that
affects health. ”The quality and character of the designed environment should

be considered to be a powerful instrument capable
of importing and strengthening health
processes.”47

Well-designed and positively experi-
enced environments enhance the ability to
cope with stress. But inappropriately de-
signed psychosocial environments may be
a source of stress and frustration, and
thereby affect our well-being and health,
claims Alan Dilani.

This is true not only for healthcare
buildings but for our total environment in-
cluding the products we use and meet dai-
ly. Artefacts should reinforce positive as-
pects and strengthen our capacity to deal

with adversaries and stress factors. But first we need to find out what
these positive aspects are and how they affect our health.

Stress, relaxation and artefacts
In order to better understand the relation between stress and artefacts I

made a quick survey. The goal was firstly to see what situations made
people stressed and what made them relaxed, and secondly what products
that were stressing and relaxing. Is there a connection between stressful
situations and products? The questionnaire was sent out to two organisa-
tions, one health centre in the north of Stockholm and one consultancy in
IT-design and media with several offices in the country. Most of the sur-
veys were sent out and answered on e-mail; some were distributed by
hand and returned anonymously in a letterbox. About 40% of the em-
ployees answered, in total forty-three people, twenty-four women and
nineteen men in the ages between twenty-seven and fifty-nine.

After the background data (age, sex, profession) came four questions,
two concerning stress and two concerning relaxation. The questions were
to be answered on a blank space, were the respondents where free to
make remarks or describe situations. 
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To the first question “What makes you stressed?” the most common an-
swesr were: Too much to do: Too many e-mails, commitments, phone
calls, meetings and projects. Lack of control, powerlessness: technology that
does not work, computers, software, servers, unclear organisations, mis-
understandings, delayed trains, other people. Spending a lot of time try-
ing to fix these things with no success. Disturbing audial and visual envi-
ronments: cell phones that ring during meetings and concentrated work,
piles of papers, messy environments, irritating sound environments,
printers, sound interfaces; things that do not fit in or can not be mended. 

The most common artefacts that cause stress are computers and tele-
phones. Other annoying artefacts that were mentioned several times are
servers, printers, vacuum cleaners, cords, cars, car queues, alarm clocks,
bills, disturbing sound environments, things that are sorted but do not
“fit in” anywhere; half important papers like information about one’s
pension or things that are broken and cannot be mended.

The next question was: What makes you relaxed? The answers to this
were even more coherent than the questions about stress. By far the most
relaxing activity is listening to music, which was mentioned by half of the
subjects. Calming activities: Sleeping, bathing, lying down, drinking alco-
hol, peace and quiet. Enjoyable activities without a clear goal: Listening to
music, walking, being in nature, gardening, cooking, watching movies,
sports, yoga, being with friends and family. Activities that gives (a sense of)
control: clean the desk, make what-to-do lists, finish jobs, making back-
ups, sorting papers in folders, doing familiar things with well-known ob-
jects, reading the morning paper. Repairing things. Having just enough
to do.

The artefacts associated with relaxation were related to these themes
mentioned above. Music scored the highest, followed by hot baths, beds
and sofas, books, candles, musical instruments and kitchen tools. Cups
with hot liquid, nice pictures, photos and a clean flat also made you feel
good. Beautiful and functional things were mentioned, special glassware,
a gardening tool or a familiar painting. Some people felt relaxed by sur-
vival kits, manuals, fire detectors, tools and extra batteries. One person
mentioned his four year old server that enabled him to get hold of old
files wherever he was in the world.

Differences between men and women where rather small. Women
were more stressed by losing control or by feeling powerless then the men
where. Men on the other hand were more stressed by other people that
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were slow, incapable, disrespectful or incompetent. More women were
mentioning problems in combining family with work, mostly women
found picking up kids from school or kindergarten to be very stressful.

There was no significant difference between the working places or dif-
ferent tasks except for one: all of the secretaries, (three) were stressed by
people that complain and whine about things that can’t be changed.

Just for the pleasure of it
The most stressing activities and products are those with high demands
and little control.

One woman writes: “The increasing amount of e-mails feels overwhelm-
ing and almost impossible to get rid of. I’m worried about missing important
meetings and people get annoyed because they expect quick answers.”

The constant ringing of cellphones in meetings and conversations is
another annoying phenomenon “When I talk to somebody and their phone
starts to ring, it feels like they don’t really want to have this conversation. It’s
very frustrating.”

Stress is often audial or visual: “Unmade dishes are very stressing if you
have to see it. Just knowing about it does not have the same effect.”

The most relaxing activities and products that people report about are
just done for the pleasure of it. Repetitive activities like baking, ironing or
mending tools are also rewarding and relaxing, but only if they are done
in their own speed and preferably with a visible result.  Familiarity and
routines are relaxing like reading the morning paper, taking the same
walk, things from your childhood or your trusty tools. Many people men-
tion time lapses when they can not do anything particular, for example
journeys or breaks: “Long periods of time that are not interrupted by some-
thing, like long walks, sauna baths, baking or train journeys.” Today such
“waiting time” has been rationalised away from work – we are supposed
to be efficient all the time. 

Activities and things that are relaxing do not render the same long and
engaged answers as activities and things that cause stress. Many people
give vivid descriptions of what stresses them, but they merely lists the
things or activities that calm them down. This suggests that we do not ac-
tively think about what pleases us, it is just there, invisibly. As soon as
something is frustrating and problematic it comes into our attention.
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Understanding everyday life
Today we see how computer technology is increasingly miniaturised, and
has become more integrated into daily life. The home is the next stop in
the diffusion of computer technology. Soon we will have broadband not
only in home computers, but also in refrigerators, bathtubs and beds. The
technology will support our well-being and security, and make it possible
to remain at home even when we become old, sick or disabled. Special
alarms, electronic locks and automatic lighting are being developed. In the
near future there will be an outpatient healthcare that includes pain man-
agement and taking specimens at home. The bathtub regularly monitors
your EKG when you bathe, and registers changes. The refrigerator knows
your diet and warns you if there is too much fat in your food. Gauges on
your arm measure your pulse, movements and temperature; any sudden
changes and your relatives will be alarmed. But most of all, technology
will make it easier to maintain contact with family and friends. Solitude
and a lack of social networks are just as detrimental to health as a bad diet.
All of these artefacts will ease daily life, and make it possible for society to
take care of its elderly without draining too many resources. 

Or is this really the case? 
There are many horror stories about the automatic home, where the

inhabitants become prisoners of technology. If we only look realistically at
how technology in the workplace functions, there is every reason to be
sceptical. Will home care be continually plagued by server breakdown,
hard disk crashes and overburdened networks? Will stressed-out techni-
cians replace home care and hospital personnel? Will we be forced to
change longstanding routines in order to adapt to technology?

To avoid repeating the same mistakes we experienced from office com-
puterisation, we must be better prepared. We need to understand the
home as the context of a practical everyday life, and how technology may
support this in a way that does not create frustration. 

Aesthetic and design questions will be central when technology goes
from the anonymous environment of the office to the personal milieu of
the home. We need to develop systems and products that are intuitive in
their use by having them refer to objects that have been around us before.
At the same time, new artefacts should not be based only on old
metaphors, but must also create their own. How we interact and control
complex systems is another important area. How does one create an in-
terface to a system that builds upon implicit input?

Making Sense -  Design for well-being

39



In the face of this complex challenge, a multidisciplinary strategy is re-
quired. Neither the designer, HCI researchers, or systems engineers can
manage it alone; we need to collaborate, and our point of departure must
be the human being. To do this, we must first understand more about
how humans and objects function together, and how this complex rela-
tion is formed. We create our reality in the form of actual material struc-
tures consisting of buildings, products, workplaces and the home. These
artefacts are on one level a reflection of ourselves; we have created them
and we understand ourselves through them. Together with immaterial
artefacts like political systems, educational systems, healthcare and cul-
ture, they create our society. At the same time the totality of these materi-
al and immaterial artefacts forms our everyday life. And as we have seen
in surveys and studies of workplaces, they create stress and bad health.
How can it be that we create a reality that also makes us sick? And what
can we do to change this?

Sociology is the study of how society is formed, and of the relation be-
tween the individual and society. It can be used to understand the connec-
tion between human action and artefacts.

According to health sociologist Aaron Antonovsky, health is directly
dependent on to what extent we perceive the world as meaningful. For
health sociologists this is mainly related to human relations. I would ar-
gue that the material culture is just as important for our making sense of
things, and therefore our health.

Do products affect our health? My answer is yes, in a number of ways.
The most obvious is that they physically affect us. But they might also af-
fect our health in that they materialise patterns of behaviour that are de-
structive, chaotic and incomprehensible. If we suppose that the world
around us is a reflection of ourselves, is it even possible for us to have
“healthy” artefacts?

Today the largest common work disability among adults is depression.
It is about time that we start to look at the mental implications of the
products that we design.

The subject of this dissertation is design of IT artefacts for the home
that will support well-being. The ambition is that the dissertation will be
useful to researchers and practitioners involved in designing artefacts for
a better life by providing examples with both critical analysis and con-
crete advice. The next part of this chapter will describe the research ques-
tions, the methods used and the empirical work that was done.
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1.4 Research Questions

The theme of this dissertation is The design IT artefacts for increased well-
being in the home. The theme spans over a number of subjects that needs
to be better understod.
We have to find out what creates well-being and how this can relate to de-
sign. But we also need to study the causes for distress and irritation. We
need to understand what characterises the home as a context, and how
new technolgies has been introduced in the home. We need to acquire a
deeper understanding of the relation between artefacts and our daily lives.

The goal is to provide a better understanding of the relation between
design and health, and to offer tools that allow us to design for an in-
creased well-being. The ambition is to contribute with both critical analy-
sis and concrete proposals and to place design, IT and use in a larger per-
spective by applying theories from HCI, sociology and psychology.

The five central questions are:
Is the relation between well-being and design?
Why do we create a world that make us ill?
What characterises the home as context for new technology?
How can interaction design promote well-being?
What are the implications for design practice?

This dissertation includes four case studies of different character.
Three of them, Virus, Living in Ubiquitous Confusion and The Photo mes-
sager, are related to the same large project in IT-support for home care.
Whereas one, Making Brainball is mainly based on a discussion about de-
sign-oriented research and practice versus theory.

It has been my explicit ambition to not only write a theoretical or a
practical dissertation, but to also work with a dialectical relation between
the two. For this reason, the perspective shifts frequently between critical
reflection, practical design practice and evaluation with the user.  The
dissertation is an example of how to do design research and should there-
fore be viewed as a contribution to the discussion of the possibilities and
conditions of such research. 

The design projects reported here have a conceptual and innovative
character, but at the same time they are entirely realisable technically and
practically. The projects can be viewed both as physically formed argu-
ments in a discourse and as concrete proposals for solutions.
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1.5 Method

The methodological origines for my work are to be found in industrial
design and human-computer interaction. These two areas are coming in-
creasingly closer to each other as more computer technology is integrated
in everyday objects. 

The questions that are asked, however, are mainly founded in the
work of the practicing designer. They dela with how to address complex
problems when developing artefacts that include interaction with com-
puter technology. The goal of the investigation is therefore to inform de-
sign practice with concepts, advice and examples.

Design research is still young, and there are few if any established tra-
ditions within the field. As a rule, design dissertations today are written
within or in collaboration with another discipline, which serves as a sup-
porting framework for the design researcher. For my work, HCI func-
tions as one such framework. The method, i.e. “the problem-solving ap-
proach,” is subordinate to the issues and the development of the project.
Most important is that each method is relevant for its context, and that it
helps in answering the question that is raised. 

A general methodological framework is to be found in two sources.
One is Donald Schön48 and his ideas about the nature of design work and
how implicit knowledge in practice can be made explicit through a re-
flection on action. Inspired by Schön one main goal has been to unite
practice and theory. I have regarded research as a possibility to deepen
and develop theoretical questions that have no place in design practice,
and allow them to meet and converse with practice. The field of HCI is
increasingly approaching the field of design, and has a number of experi-
ences and methods that can throw light on design and interaction. On the
other hand I do not wish to write a “pure” HCI dissertation without car-
rying out a closer investigation in my own core discipline, inspired and
informed by methods from HCI.

The other starting point is Bo Dahlbom,49 who calls for a new design
science that actively reflects on and suggests solutions for the future every-
day world. If we want to influence the future we need to learn how to con-
trol technology and make predictions, i.e. models, of how this future might
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be designed. Dahlbom calls for a technically oriented social science or a so-
cially oriented technical science that can make “future archaeology”. Such a
science of the artificial is not interested in finding the truth but with explor-
ing possibilities of our future living that will provide a good life.

Complex questions about design, “how things ought to be,” cannot be
resolved through a traditional reductionistic method.  They require a
broader effort.  Peter Ullmark50 remarks that designers are usually better
at finding solutions to complex problems since they are used to working
with more variables. Instead of reducing the problem they put up tempo-
rary models and try to make solutions out of them. The final model that
is the result could be characterised as condensed rather than reduced. All
aspects are there, but are hidden by subordination.

The goal with scientific research is traditionally that it shall result in
generalised and transferable knowledge. Design project, on the other
hand, are usually context-specific and situated. They are made particular-
ly for one certain target group and task. How can design research fit into
the scientific paradigm? I would argue that they can do this in two ways.
The first is that design concepts can be used as models of an imagined re-
ality. As such it can be tested by users and discussed and evaluated criti-
cally. If the model is built into a functional prototype the answers will be
empirical, much the same, as in natural science.

The second way is that design projects can be used as allegories for fu-
ture projects. The criteria are not exactly the same but there can be a fam-
ily resemblance between the two that makes it possible to transfer the re-
sults from one context to another.

Combining the creative and generative methods of design with the re-
flective and socially informed methods of HCI is one way of achieving
the new design science that Dahlbom calls for. The overall goal is not to
find the truth about the world at hand or even to perfectly understand it,
but to use this knowledge to inform practices that will create, or make
models of a better world of artefacts.

The four case studies deal with different aspects of designing informa-
tion technology for increased well-being in the home.  Each of them has
its own set of requirements that form the methods chosen. In most cases,
however, there is some kind of iterative loop between critical analysis,
empirical data and designing protoypes.
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Brainball focuses on stress and relaxation through biofeedback in an
entertaining way. Here the approach was more exploratory and focused
on the interdisciplinary process. A functioning prototype was built and a
comprehensive test on users was carried out to answer questions about
users relaxation and biofeedback.

Virus and Photo Messager were two more typical design projects that in-
cluded stages of analysis and evaluation. Virus investigates general public
health problems and suggests solutions that can be implemented in the
home. The project began with a preliminary study, continued in an
analysis and synthesis phase, returned to a brainstorming and idea-gener-
ating phase, and resulted finally in a number of design proposals. The
Photo Messager was a result of the Virus project and is a product that facil-
itates telephone communication for the elderly and disabled. The project
went through a design and development phase, four functioning proto-
types were built, and evaluation with users and a focus groups eventually
led to the development of a commercial product.

The case study Ubiquitous Confusion is based on seven in-depth inter-
views and participatory observations carried out over a two-year period.
The material from the study was then transcribed and coded into groups
in order to find typical situations and problems. This is a method far re-
moved from the practicing designer, but one that is common within eth-
no-methodology and sociologically inspired HCI.

A multidisciplinary context
An important aspect of the dissertation is that it has been carried out at
the Interactive Institute. The Institute was founded in 1998 and operates
in the borderland between art, technology, science and enterprise. The in-
stitute is organised with research studios located throughout Sweden,
where each studio has a unique orientation and a director responsible for
the studio activities. The Smart Studio where I have worked aims at cre-
ating new fusions of art, design and technology. The research is carried
out from a design perspective, focusing on innovative applications of
technology that generate new questions. There is an interdisciplinary and
exploratory approach with a focus on generating prototypes rather than
methodological reflections. A praxis of method has developed successive-
ly during the five years the studio has been in existence.  At the same
time, the focus in the studio has changed from applied- and design-ori-
ented to more explorative- and art-oriented. But there has always been an
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interest in working in an interdisciplinary manner, and to test ideas in
functioning prototypes and physical forms. 

Each project begins with a description of the problem, and a context
where the artefact shall be located. Then follows a period of idea genera-
tion and brainstorming, where the conceptual “raw material” is created.
During this idea-generation phase, creative methods are sandwiched with
discussions of a more critical and scrutinizing character. Here members
with different backgrounds and areas of knowledge complement each
other, contributing with viewpoints that gradually sharpen and refine the
concept. Often the discussions break down and must be postponed to a lat-
er time – a pause, however, that is important for the process. In the end,
the ideas that have emerged are evaluated, and decisions are made as to
which shall be developed further. Finally one idea remains that is built in-
to a prototype. When the product or work is completed, it is tested and
presented in its environment. Reflection on the work takes place in the
form of discussions before and after the project. Purely academic papers,
on the other hand, occur less often. One early variation of this process is
described in the case study “Making Brainball” in Chapter 2.

The main difference between the work of the Smart Studio and con-
ventional product development is that a variety of perspectives from
artists, systems experts, behavioural scientists, designers and electronic
engineers are equally important and so well integrated. Another unique
aspect is the explicit ambition of creating an innovative and interesting
artefact that articulates or exemplifies a critical issue without merely be-
ing an “illustration.” It is our conviction that practice-based research has
its own “language” of arguments in physical form that cannot be trans-
ferred to a linguistic language without losing something of its content.

The design projects have been developed in collaboration with other
members of the Smart Studio, but my research process shall not be seen as
identical with the Smart Studio’s process. As the only doctoral candidate
in the studio, my goal has been not only to take part in the projects but al-
so to reflect on them, gaining knowledge for a dissertation. The goals of
the others have been more directly coupled to the individual project’s re-
alisation and success.
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1.6 Research Process

Brainball was the first project to be carried out while working with the
dissertation, and was important in formulating the research agenda. The
goal with Brainball was twofold: first to test creative methods and an in-
terdisciplinary way of working, and second to investigate biofeedback as
an aid to interaction. The project was thus an investigation into how we
design, and the benefits of a design-oriented approach, as opposed to, a
more conventional research.

Brainball, as an “anti-game” created during the information technolo-
gy boom, met with great success at a time when stress and exhaustion
from overwork became ever-increasing phenomena. It was clear that
Brainball had a relation to a larger social problem, and the potential to be
developed further. When the first prototype of Brainball was completed,
a number of questions arose: How was the game experienced? Did play-
ing Brainball lead to relaxation? Did the users experience an ability to
control their brain activity with the help of biofeedback from the game?
To get answers to these questions we performed user tests on Brainball.
Over 200 people played three games and then filled out a questionnaire.
The answers were compiled and studied statistically. It was clear that
people genuinely experienced an ability to control their brain activity
through feedback from the ball. Galvanic Skin Response (GSR) moni-
tored during the game confirmed that the users were relaxed.

So Brainball started as a highly exploratory project and went on to be-
come a highly controlled laboratory study on users. As a project it dwells
in the borderland of art, science, enterprise and interaction design. But
there have been problems when it comes to reflecting about the work in
an academic manner, as the case story will describe.

Around the year 2000 there were several initiatives within the field of in-
formation technology in the home, many of which were coupled with well-
being and healthcare. I became interested in placing social problems such as
stress in relation to artefacts in the home. Was there a coupling between arte-
facts and well-being? Can objects around us create stress, or help us to relax?
A quick survey concerning these questions (presented previously in this
chapter) showed that certain artefacts can genuinely make us feel bad, while
other objects contribute to calmness and well-being. Objects may be regard-
ed as reflections of ourselves, and may contribute towards reinforcing and
maintaining existing patterns of action, but how does this actually happen?
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These questions could not be answered by merely making design pro-
posals. Here there was a need to look into various theories from sociology,
psychology, semiotics and gender studies. The theories are used both as
tools for analysing existing artefacts and as starting points for future de-
sign projects. 

Semiotics is useful for analysing layers of meaning in artefacts, and
how we create meaning through them. Social Action Theory, especially
in the work of Berger and Luckman,51 describes reality as a social con-
struction created through our actions. The design and development of
artefacts usually takes place in the “system world” in rather tight eco-
nomic and commercial frames. Therefore, the results of design-processes
are products of the system and its values rather than expressions of the
life world. The large amount of stress-related symptoms today, points at
an asymmetry between the objective “system” and subjective life world. 

But what shall we do to change this unbalance? Can we create artefacts
that help people cope with problems instead of creating distress?

How we cope with artefacts resembles to a great deal how we cope
with life. Health sociologist Aaron Antonovsky52 argues that we have to
look at the factors of life that enhance health instead of simply identifying
symptoms of diseases. He has developed a scheme for understanding how
we cope with strains of life, called Sense of Coherence, with three central
concepts: comprehensibility, manageability and meaningfulness. Can
Antonovsky’s concept be applied on artefacts to support successful inter-
action and increase well-being?

The next issue was to understand the home as a context for the dis-
course. What characterises computerised technology in the home and
how does it differ from a workplace context?

New technologies that have entered the home during the last century
are related to large changes in society such as the womens movement and
the “lack of servant’s.” Gender theory can be used to understand the do-
mestification of technology and the dream of the “caring” home. It is also
a useful critical tool to discuss power issues and identity in relation to de-
sign. The dream of the caring home is related to Mark Weiser’s idea of
ubiquitous computing and also underlies the ongoing initiatives in home
healthcare. What does it mean to hide computer technology in the home
in order for us to accept it?  What are the real implications of ubiquitous
computing in terms of interaction design and understanding?

The empirical work in the thesis is centred around one large research
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initiative in technology-aided support called
Kvarbo. Two experimental flats were
equipped with information technology that
would enable inhabitants to remain living in
their home even if they became old, ill or
disabled. The flats were subsequently tested
by users with cognitive disabilities for two
years and evaluated by Danderyd Hospital.
The Interactive Institute had a small part in
this large project, in a parallel project called
Virus. In the Virus project we asked how
public health problems could be reduced or
rehabilitated through technology-aided sup-
port in the home. The focus was broad and

explorative. Influenced by Antonovsky, the intention was to look at infor-
mation technology in the home in a new way, not only as remote control
devices and alarms, but also as an active aid in prevention. 

The preliminary study included a broader analysis of public health
problems and changes in the overall health picture. The next step was the
design phase, in which we would generate a number of proposals for
products. The concepts we developed were sharply different from the
services currently available for the Intelligent Home. Instead of remote
controls and alarms, the proposals here concerned, for example, how one
could encourage movement, and in this way prevent backache or sleep-
lessness. As design concepts they provided models for how IT in the
home could (or should) be used and inspire to future development. From
several concepts one, the Photo Messager, was selected for implementa-
tion.

In connection with work on Virus I became interested in seeing how
the Kvarbo flats functioned in practice. The final case study, Living in
Ubiquitous Confusion, is based on in-depth interviews with six households
that lived in the flats for a period of 4-6 months.

Kvarbo was one of the first “smart” homes where people had resided
over a longer period. It was therefore a golden opportunity to study how
technology-aided support for the disabled functioned in actual use. Could
the residents interact with the technology? What happened when prob-
lems arose? How did they experience the technology? How well did the
technical support function? 
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In my analysis I have searched for typical occurrences, with a special
focus on breakdown situations in the relation between user and technolo-
gy. The starting point for the analysis is the discussion about ubiquitous
computing, in particular regarding its design, interaction, and use. The
users’ experiences point to several problems that must be dealt with with-
in ubiquitous computing, and give suggestions for what should be consid-
ered when designing technology-aided support for the home.

The Photo Messager is a device that can support and facilitate commu-
nication by simplifying the handling of incoming telephone messages. It
helps people with memory problems to easily maintain telephone contact
with relatives and friends. We were influenced by the idea that informa-
tion technology should support daily life, and be subordinate to existing
routines. People often have photos of family and friends out on display,
why not use these pictures to simplify and remind about communication?
At the same time we were critical of the general trend in ubiquitous com-
puting towards invisible interfaces and implicit input. The goal was to
create something that felt obvious, simple and clear, that was invisible in
use, rather than perceptually invisible. 

Six households in the Kvarbo flats tested the prototype of the Photo
Messager during a two-year period. We also had a reference group that
tested and discussed the Photo Messager, and they provided feedback
about its use. This project can be seen as straightforward product devel-
opment. What made it different, however, is the thorough user evalua-
tion and its contribution to the discussion about interaction design and
ubiquitous computing.

During this process we established contact with Polycom AB, a compa-
ny that manufactures communication tools for the disabled. The result
was that Polycom developes the Photo Messager into a commercial prod-
uct that will be introduced in April, 2004.

1.7 Reading Instructions

The chapters in this book are rather freestanding and could be read ac-
cording to the reader’s background and interest. 

This first chapter provides an overall introduction and background to
the dissertation. Here I present the startingpoint, approach and method-
ology. 
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Chapter 2 gives a background to both the practice of design and re-
search within design. Here I present developments in design theory dur-
ing the latter half of the twentieth century, and a discussion on design
process and practice. A case study exemplifies the discussion of practice-
based research. 

Chapter 3 examines theories from semiotics and social action theory in
order to understand how we live with artefacts, and how we construct
our world through them. I argue that artefacts can be seen as social actors
and design as forming the interplay between the artefacts and the world.
Finally I use coping theories to understand the relation between artefacts
and well-being and how design can support our coping with stressors.

Chapter 4 gives a background to the home as a context for the investi-
gation, and describes the demands that are placed on computer technolo-
gy in the home. I describe the basic ideas of ubiquitous computing and
the problems and potentialities with this approach. I show how the ap-
proach to hide new technology in the home is not new and how this can
be analysed with the use of gender theory. Finally I describe the Virus
project, where we developed IT artefacts to increase well-being in the
home.

Chapter 5 contains two case studies that were situated in Kvarbo ex-
perimental flats. The first, Living in Ubiquitous Confusion, is based on in-
terviews with residents and point to some of the interaction problems that
might appear with technology based on implicit input. The other con-
cerns the design and evaluation of a design prototype, the Photo Messager,
installed in the apartments. The product tries to meet some of the prob-
lems that were found in the previous case such as interaction, use of
metaphors and understanding.

Chapter 6 attempts to answer the research questions that have been
raised in the beginning concerning the relation between interaction de-
sign and well-being and its implication for design.
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Chapter 2
Giving Form to Artefacts
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Giving Form to Artefacts

As we have seen in the previous chapter design is both a verb and noun
which means it can refer to both an activity and an object. When design
was mainly a craft based activity the main focus was on the object.
During the 20th century the focus shifted to regard design as an activity,
first as a process and later as a practice. This chapter gives a background
to these changes by describing the development of design theory or de-
sign methodology from the mid 20th century until today. While it started
with a wish to make design scientific it ended with a realisation that de-
sign has a unique set of characteristics that need a research agenda of its
own.  Post-modern critiques then changed the agenda to see the design
product in a cultural context of consumption, use and identity.

The second part of the chapter looks deeper into the practice of design
and what makes it different from a process oriented view of design. It al-
so examines the role of design and tacit knowledge in a research context.
The chapter ends with a case study, “Brainball”, that exemplifies the dis-
cussion.

2.1 Design theory – a background

The 1950s were the peak of modernism and the industrially produced
artefact. The critiques against the consumer society hade not yet started,
USA was the ideal for the western world and science was unquestioned
as the highway to happiness.

In the USA industrial designer was a highly fashionable profession; In
Hitchcock’s film North by Northwest from 1959, the glamorous, blond
leading lady, played by Eve-Marie Saint, introduces herself to Cary Grant

Making Sense – Design for well-being

53

Brainball was the result of an
interdisciplinary reserach proj-
ect. Here we have an artist, a
designer and an engineer hard
at work.



as:” My name is Eve, I’m an industrial designer”. Her name and profes-
sion is the clue to her character and much of the plot. Eve seduces Grant,
an advertiser, just as industrially designed goods seduced the American
consumer. But Eve is not just a designer, she is in fact playing a dangerous
game working for the foul and greedy enemy, a foreign art collector.
Grant is betrayed, and indignantly scorns Eve for her deceit as a woman
and designer. But behold, Eve is not evil, she is a fact a double agent
working for CIA only disguised as a seducer. In the end we are reassured
that she (and industrial design) is in fact on Grants (and advertisements)
side.

With the development of computer technology and artificial intelli-
gence, design issues became an interest not only for popular culture but
also for the academic community. In 1969 Nobel Prize winner Herbert
Simon proposed a science of the artificial world, based on biology, cyber-
netics and engineering1.  The modern world is an artificial world, Simon
argues, but modern science is a science of nature. While the natural sci-
ences are interested in how things are, the science of the artificial is inter-
ested in how things might be. Simon attempted to make a bridge between
artefacts and natural science by providing a very broad concept of design:
“everyone designs who devices a course of action aimed at changing exist-
ing situations into preferred ones”.  An artefact can be thought of as an
interface, Simon says, between the content and substance of the artefact
on one side and on the other its environment. The two sides, the structure
and the environment fall under natural sciences, but the interface itself,
the artefact belong to the artificial sciences.

Only by holding on to the “process of design itself” will it be possible to
develop a science that encompass both “human purpose” and “natural
law” (p. 4). We can see how Simon in his attempt to make design re-
spectable in the eyes of empirical science turns design into a general prob-
lem solving process. With such a general definition of design, Dahlbom
remarks,2 Simon had no problem making the science of design congruent
with traditional science.

A few years earlier practising designers had become interested in mak-
ing this essentially craft-based discipline a profession based on scientific
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principles. The Design Methods Movement began with the large interna-
tional conference “Design methods” in London 1962. Cross, who was one
of the initiators, regards the years from 1962 to 1982 as the time when de-
sign theory was established as an academic discipline3.

The first theorists were influenced by systems engineering and the de-
velopment of expert systems and AI, something they had in common
with Herbert Simon. They regarded design as a problem solving process,
which was structured according to analysis, synthesis and evaluation.
Every problem could be divided into sub problems and then solved ra-
tionally. Once you analysed the problem the solution would come “natu-
rally”. The idea was to establish scientifically based rules for design prob-
lems where the designer would be the expert and to adapt the product to
the system.  It is interesting to read those early, and very influential, at-
tempts to align design development with a reductive, positivistic think-
ing. Christopher Alexander4 describes the design of an Indian Village in a
set of mathematical variables programmed for the IBM 7090. “The beau-
ty of this description is that we can now give it a mathematical interpreta-
tion, compatible with the real world facts though nonetheless artificial,
which suggests criteria for decomposing the system of requirements into
subsystems, and these themselves into further subsystems, in such a way
that each subsystem contains a set of requirements very densely connect-
ed internally, yet as much as possible independent of the requirement in
other subsystems.” (p. 40)

Later, Christopher Alexander5 developed an idea called design pat-
terns that has been quite influential in software design. Alexander claims
that architecture should express the patterns of use of space that permit
the buildings’ occupants to carry out their daily actions effectively.
Buildings and spaces can be described and generated through these pat-
tern languages in infinite ways. In a similar way, users action and needs at
work can be seen as patterns that are combined into program design.6

By the early seventies, Horst Rittel7 among others, criticised the previ-
ous theorist for their simplified conceptions of the design process.  He
suggested a second generation where the design process should be seen as
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interplay between the designer’s ideas and the users criteria. Rittel and
Webber argued8 that design is foremost a way of handling value conflicts
and that design problems are of a typical kind “wicked problems” where
the relation between goal and means is not very clear. The understanding
of the problems grows from the work to solve it. Design should be re-
garded as a negotiation process where the arguments are delivered and
weighed against each other, so that a shared understanding of the prob-
lem and the solution successively appears among the participants. The
second generation also criticised the first for their idea of the designer as a
tabula rasa that without preconceptions could find out all the objective
facts about a design task. 

The second generation was opposed to the idea of the designer as an
objective expert. Instead the designer should work together with users,
acting as a coach that would help users develop their ideas. An infamous
example of an extreme user directed design was the University dormitory
in Louvain by Luicen Kroll. Apart from being regarded as very ugly the
building also turned out extremely uncomfortable and dysfunctional and
resulted in a bad reputation for user participation.

The search for describing what design actually was, led some re-
searchers to do empirical studies on design projects. Jane Darke9 studied
practising architects and noticed that they very early had to limit the pos-
sibilities in a building project by establishing a “primary generator”. This
early idea guided the work through the difficult first phases and was
changed according to the requirements in the project.

Bryan Lawson10 compared how different groups of people solved
problems. He found that people with a background in natural science
tend to be problem-oriented, which means that they tried to find the only
rule that would solve the problem. Designers on the other hand, tend to
be solution-oriented, they want to solve the problem quickly by deliver-
ing many different concepts that could be developed and refined. The
empirical studies led many researchers to realise that the systematic de-
sign methods of the first generation did not apply to real cases.

By the end of the seventies Geoffrey Broadbent11 became representa-
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tive for a new school of design theory that was critical of the previous
generations for their lack of broader outlook. The third generation went
back to study the special traits of design knowledge and thinking. They
regarded design knowledge as a kind of tacit knowledge that is implicit
and contextual and applied different philosopher’s work to design theory.
Lionel March12 claimed that design was neither inductive nor deductive
but a third kind of thinking that is not part of the scientific paradigm
called” abduction”. If induction shows that something is de facto the case,
and deduction show that something is logically the case, but abduction
show that something is possible. Abductive thinking appears in the cre-
ative design work, something March called “productive thinking”. March
suggested that the design process should be divided in three phases: The
creation of something new, through abduction; formulating criteria for
usability, through deduction; the search for knowledge about values and
behaviour, through induction. 

Typical for the third generation was the idea about design thinking as
an inherent human activity, as fundamental to humanity as language. 

Philosopher Janet Daley13 suggested that our way to interpret and un-
derstand physical objects should be the base for an epistemology of the
design process. Our perception of artefacts is a combination of inherent
schemas and social value systems. Using Chomsky’s ideas about inherent
language structures and Wittgenstein’s theory on language games, she re-
marked that what can be explicitly expressed is only a small part of what
meets our perception and of the social value systems that surround us. A
large part of the designer knowledge is implicit in the sense that it cannot
be expressed in a discursive language. Daley advocated that the design
process should be seen as a family of language games in Wittgenstein’s
sense. 

In the mid eighties came a number of important books that sum up the
previous twenty years and sets the research agenda for the next decades.
Cross, Development in Design Methodology14 from 1984, contains most
of the important texts from the movement. Donald Schön’s book The re-
flective practitioner15 from 1983, studied the practice of design and has
been very influential. Schön noticed that the designer always worked
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with a Model of the end artefact. This model was in constant change, up-
dated against constraints provided by users, commissionaires, financing
or structure. Another typical feature of design work was reflection in ac-
tion, which meant that the reflection was an integrated part of the practi-
cal design work on e.g. the model. Sketching was a way of thinking about
all aspects of the project and uniting them to a whole. A designer does not
use a fixed set of rules, but a library of cases that function as an allegory
for the new problem. Schön was critical to the “means and goals” model
of development that was the norm in planning and construction during
the twentieth century. This method had no room for iteration or for han-
dling changes once the initial criteria was set. The design method, Schön
argued, was more open and at the same time more precise since it was
centred on a physical model of the artefact. Schön turned back the focus
of design on the profession and the tacit qualities in the design work. His
work was seminal in bringing knowledge about designerly methods to a
wider public in computer science, organisation theory and management.

These first twenty years had started with a view that design could be
turned into a scientific discipline but ended with the realisation that de-
sign is something fundamentally different, a tacit, inherent human com-
petence. The process view of design, proposed by Simon and the founders
of design methodology, was complemented with the view of design as a
unique practice.

Design in a cultural context
If the early development in design theory still dwelled in a positivistic

or slightly post-positivistic paradigm, the 1980s meant a big step into
postmodernism and alternative worldviews.  This change brought a re-
newed focus on the material and symbolic qualities of the product itself
and a return to the romantic view of the designer.

Having lived a rather humble life during the 1970s, the design scene
literally exploded during the 1980s. The economic upswing was reflected
in a great interest in design both from consumers and producers. New
theories from postmodernism, cultural studies, business and management
were picked up and combined with design ideas.  French thinkers like
Foucault, Baudrillard and Lyotard were used to criticise modernism and
point to a less positivistic view of design both as process and aesthetics.
Theories from language and communication were used to understand ar-
chitecture and design. The product could be seen as a text, that was read
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by the user and that could communicate all sorts of things.
In Italy the design group Memphis, founded 1984, used fake materials

and a violent mix of classical and pop cultural references to question de-
sign norms.  In USA the former Ulm Design School student Klaus
Krippendorf used theories from semiotics to advocate a new understand-
ing of design as a form of communication. Krippendorf and Butter co-
edited an issue of Innovation where they launched the theory “Product
Semantics”, that seeks to understand the symbolic qualities of the artefact
as it appears in the context of use16. They criticise the modernist linear
approach to communication and suggest a new paradigm of design with
an emphasis on meaning, understanding and co-operation. These ideas
were soon to be picked up by Michael and Catherine McCoy, at
Cranbrook Academy of Art. Cranbrook was already legendary for hav-
ing been the school of the 50’s American design wonder like Eames and
Saarinen. Now Cranbrook became leading in implementing the ideas of
product semantics in experimental and visually groundbreaking design
concepts. They set out to find a new aesthetics for technology heavy prod-
ucts and at the same time criticise our everyday conceptions of culture,
nature and design in thought provoking design prototypes called “design
polemics”. 

“Regional” design, as opposed to the modernist “universal” design,
emerged in different areas. One of the most prominent was in the region
Catalonia in Spain that freed from fascism could cherish their own iden-
tity and design heritage. The Catalonian designer Xavier Mariscal was
even commissioned by the Swedish Social Democratic party to do a re-
design of their logo, which resulted in a smiling, “young” and dynamic
red rose.

In 1988, John Thackara edited Design after Modernism17, which
brought together some of the most influential contemporary thinkers in
design and post-modern theory.  Here different writers examine product
design in the “postmodernism condition” of society and phenomena such
as information technology, the crisis of the city, craft and beauty. But the
authors are not altogether critical of modernism. The theme of the book,
writes Thackara, is that if progress and modernisation have ceased auto-
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matically to benign, it does not follow that modernism’s strategic drive to
make them so has failed. 

During the early eighties scholars in Cultural Studies showed how de-
sign could be integrated in a much wider cultural framework using theo-
ries from sociology, anthropology and social history. Objects and design
was discussed not in terms of aesthetical objects but primarily as part of
consumption and use. In The social life of things – commodities in a cul-
tural perspective,18 from 1986, a number of social historians and anthro-
pologist describe how people attribute meaning to things as a result from
human transactions and motivations. The contributors examine how
things are sold and traded in variety of social and cultural settings, both
past and present. The same year Adrian Forty published his seminal
book, Objects of Desire, Design and society from 1750-1980 19. He de-
scribes the design of objects as a result of social, cultural and technical
forces rather than the decision of the single designer. It made a very
strong case against the Pevsnerian20 approach to design history as the re-
sult of a number of “great men”.  As Forty remarks “The study of design
and its history has suffered from a form of cultural lobotomy which has
left design connected only to the eye, and severed its connection to the
brain and the pocket.” (p.6)

Another important contribution to the understanding of design in in-
dustrialized society was anthropologist Daniel Miller 21 with his book
Material Culture and mass-consumption. Material Culture refers to the
whole spectrum of material goods: of production, consumption, use and
waste and has since the mid-eighties become a fairly established field
within cultural studies. Such influences forced design historians to ex-
pand their subject from the rather narrow examination of designers’
work to include issues such as modernity and post modernity, and the re-
lation between cultural categories such as gender, sexuality and ethnicity. 

The responsibility of the designer was a question raised already in the
early 70s, by the American designer Victor Papanek. His book, Design
for the real world,22 from 1973 (first published in Sweden with the name
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Miljön och miljonerna, Bonnier 1970) was a forceful statement for a more
socially concerned design practice. In fact it was so strong that he was ex-
pelled from the American society of industrial designers. By the mid
1980s ecologically conscious products had become accepted and a new
wave of “Green design” appeared with a more industrially friendly ap-
proach. It was clear that in addition to social and environmental benefits,
the field of green design was a whole new market for designers to ex-
plore. 

Enzio Manzini, professor at Politecnica di Milano, sees the environ-
mental challenge as something that can generate a new sensuous horizon
for design and can be the source for vast cultural transformations.23 He
advocated a natural shift towards a “garden” of more sustainable goods.
The designer’s task is to make sustainable alternative appear desirable to
the consumer and part of an attractive lifestyle. Following this line of
thought, Manzini, Zachhai and later Thackara,24 have suggested a trans-
formation of design from products to services, where the designer will no
longer be a product architect but a director of experiences and events.

Design is one of the forces of society that makes gender visible and tan-
gible. One of the first volumes to examine this was published in 1984 enti-
tled, Making Space: Women and the Man-Made environment.25 It was
edited by the feminist architecture group Matrix, and as the title suggests
argued that patriarchal values dominates in architecture design, defining
the role for women to play in its context. Feminist writers sought to high-
light the role of design in the creation of gender stereotypes as well as the
domination of men in design professions, history and education. A view
from the Interior: Women and design, edited by Judy Attfield and Pat
Kirkham in 198926 brought together many important writers and high-
lighted women’s role as both producers and consumers of design. The
“interior” referred to in the title was intended as a metaphor for the ar-
chetypical feminine position in design. A number of case studies were
made on female/male partnership in art and design and suggested that
such relationship may be mutually supportive; yet while opening up op-
portunities for women it may also marginalise them.
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The recession during the early nineties forced unemployed architects
and designers into a self-critical, theoretical position outside the main-
stream of commerce. There was time and opportunity to question some
of the ideas that were taken for granted during the previous decade. At
the same time artists started to look at design and architecture for inspira-
tion, aesthetics and content. The artistic input influenced designers to
look at their own work and context with a critical perspective. Typical for
this new generation is that they wanted to combine theory with practice
and present examples on how new ideas could be materialised in arte-
facts. Graphic designers Ellen Lupton and Abbott Miller27 used ideas
from continental philosophy to deconstruct graphic design and examine
issues such as representation and meaning. They used for example
Foucault’s text The archaeology of madness and substituted 

the words madness and medicine with design and aesthetics, with a re-
sult that was both amusing and bizarre.

Industrial designer Anthony Dunne and interior designer Fiona Raby
argue that product design’s strong ties to the marketplace have left little
room for speculation on the cultural function of electronic products. In
Dunne’s book Herzian Tales 28 he explores electronic products in a
broader context of critical thinking on its aesthetic role in everyday life.
“Critical Design, or design that asks carefully crafted questions and make
us think, is just as difficult and just as important as design that solves
problems or finds answer” 29 he argue. Its purpose is to stimulate discus-
sion and debate amongst designers, industry and the public about the aes-
thetic qualities of our electronically mediated existence. Critical design
extends the limits of lived experience as opposed to experimental design,
which only extends the medium. Dunne and Raby combine their state-
ment with a number of case studies that explore the invisible qualities of
electronic products. The critical design approach and the cross fertilisa-
tion between art, design and architecture have been the most prominent
tendencies in design theory in the change of the millennium. 

The nineties were also the time when information technology entered
design. This meant an enormous input of technological tools, business op-
portunities and aesthetical discussion that could be explored from a de-
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sign perspective. Information technology also brought a whole array of
theories from HCI, computer science, and cognitive psychology that in-
fluenced designers’ work.

2.2 Design and HCI

Human Computer Interaction developed as a multidisciplinary field that
draw on a number of different methods and areas to understand and im-
prove computer use. Monk and Gilbert regard the three parent disci-
plines to HCI as: Computer Science, Psychology and Social Science. The
book Perspectives on HCI 30from 1995, consists of contributions from
these areas plus ethnography that was beginning to have an increasing
impact on system development. However, there is no recognition of de-
sign other than in the meaning of construction. One important contribu-
tor to the study of usability is Donald Norman, a psychologist that once
coined the term “User Centered System Design” (UCSD). He criticised
everyday products like stoves, fridges, microwave ovens, light switches or
telephones and remarked that they had an interface with a very poor cor-
respondence to our mental model of the product31. Norman argues that
products have to be tried on end users and not only by their designers and
clients. Large artefacts like telephones system has to be evaluated for their
usability and not only on price and performance. Design to Norman is
mainly something that favours appearance at the expense of function. In
later writings however, Norman acknowledges design as a tool for better
usability. 

The frustration with current practices in system design, and the rift be-
tween theory and practice led many researchers to look at the emerging
field of design theory for inspiration and help. Terry Winograd and
Fernando Flores32 were two computer scientists that recognize design
methods as a way to improve usability in computer systems. Another
group was centred around the cooperative design method, among them
Pelle Ehn, 33 Yngve Sundblad, Susanne Bødker and Morten Kyng.
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Cooperative design were primarily ideologically motivated; including
workers in development of IT artefacts, would lead to increasing democ-
racy and control of working conditions. In USA, Cooperative Design was
known as Participatory Design, and has mainly been regarded as a way to
increase user and client acceptance, as well as a tool to raise designer
knowledge about end users. The early work of cooperative design includ-
ed practicing industrial designers that brought a range of mock-up and
modelling methods to research. The practitioners found that a cardboard
box easily could simulate a computer or a work situation and thereby fa-
cilitate communication between designers, workers and researchers.
From these early experiments, ideas developed that the design process
could be regarded a language game in Wittgensteins sense. 34 As long as
everybody agreed in what game was played there were no need for artic-
ulation and description of work practices. The implicit skills and prac-
tices inherent in the work could be shown hands-on, rather than de-
scribed and formalised in an objective and distanced way. The goal of the
process was to reinforce and enhance skilled workers control over process
and methods in their work.

In Sweden, architect Jerker Lundequist had used design theory ap-
plied to system development already in late 70’s35. His work was a source
of inspiration for system designer Erik Stolterman36, who set out to make
system design practices understandable and to reveal the hidden rational
behind the work. The purpose of design methods, Stolterman argues, is
to develop designer’s design ability and to create a readiness to act, not to
guide them in a specific design situation.

Graphic interfaces
The first computers, from 1946 and in the 1950s and 1960s, were mainly
calculating machines and used by the programmers, natural scientists and
engineers themselves. The “interaction” was mainly input via punched
tape or punched card, and output mainly text on electronic typewriters.
Direct communication with the computer was limited to controlling its
flow of jobs via text on a console, a text terminal.
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During the 1960s the first experiments with direct interaction in
graphics, via truly interactive devices with immediate response, were
made in computer science laboratories. Notable are the interactive
graphics environment, Sketchpad, developed by Ivan Sutherland at
MIT in 196337, and the Augment environment, “augmenting human
intellect”, developed by a group around Douglas Engelbart38 at
Stanford Research Institute and shown live to an audience of 2000
people at a conference in San Francisco in December 1968. 

There were most of the features of today’s interactive personal
computer demonstrated, e.g. text windows, the mouse, word pro-
cessing (including cut-and-paste), hypertext and hypermedia, e-mail,
video conferencing and sharing material for on-line cooperation, all
with an emphasis of being powerful and easy to use. Special effort
was put on industrial design of the work console on a chair for com-
fortable use.

This development did not have an immediate impact on the
broad use of computers. The equipment was huge and not even
transportable, for the demo a 50 km radio link was used, and cost
millions of dollars, but it inspired continued efforts at other research

institutions, especially in the free thinking San Francisco Bay area, with
its revolts towards the established such as the hippie movement.

Xerox PARC (Palo Alto Research Centre) was established in 1970 as
an interdisciplinary laboratory for designing interfaces, originally as an
inspiration for making better interfaces to photocopier users and repair-
persons, but soon with much broader scope. Alan Kay,39 the inventor of
the concept of personal computer formed a group including some of
Engelbart’s co-researchers. In the early 1970’s they developed the graphic
workstation, with overlapping windows, icons, the desktop metaphor
and drag-and-drop operations, the SmallTalk programming environ-
ment, educational environments for school children’s exploratory learn-
ing of physics and mathematics, and desktop publishing applications
based on “WYSIWIG”, What You See (on the screen) Is What You Get
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(printed). From the same laboratory also came inventions that made the
computer develop as mediator for human communication, e.g. the
Ethernet for high-speed computer networks, the laser writer and a pred-
ecessor to the Postscript language for document typography description.
Proverbial citations from Alan Kay on design and development are
“Simple things should be simple. Complex things should be possible.”
and “Do not predict the future, invent it.”

In spite of inspirations from the PARC researchers in the “computer
for the people” movement, Xerox never introduced this technology for
broad use, but only as the expensive Xerox Star (1981), intended for com-
pany executives. The technology is very well summarised in an article by
Smith & al. 40 The graphic interaction technology was taken up by Apple
Computer in their Lisa (1982) and Macintosh (1984-), which made it af-
fordable for broad groups of users.

Based on these technological advances and a growing insight that for
making useful, easy and powerful applications not only technical but
“human oriented” competence from social sciences and design compe-
tence was necessary, a new research area was formed, human -computer
interaction. It was first closely connected to computer science, and then
more independent, based on anthropology, psychology, sociology, linguis-
tics and graphic design  as well as technology, and in the latest decennium
also media and communication e.g cinema studies. Examples of impor-
tant early results were the power of “direct manipulation”41 interfaces
(with pointing devices and direct feedback) and methods for involving
end users in all phases of development of computer applications (the
Scandinavian “school” from around 1980).42

Due to this development, graphic designers were increasingly used to
make interfaces comprehensible, logical and easy to use. The principles of
layout and typography could successfully be applied to computer inter-
faces. Designers were also good at imagining appropriate representations
of reality for icons and interface design.
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In Bringing design to software, Terry Winograd43 brings together
seminal writers and researcher from the field of software design and us-
ability such as Mitchell Kapor, Don Norman, Donald Schön, David
Liddle, Gillian Crampton Smith etc. Methods and practices are intro-
duced from pattern language, ethnography, participatory design, proto-
typing and combined with short case studies. Winograd makes a distinc-
tion between Software design, which is an integrated part of the con-
struction process, and Interaction design, which solely deals with the user
interface. Mitchell Kapor argues that the goal is to “Create a role for the
software designer as a champion of user experience”.  Kapor makes
analogies between software design and architecture, both of them are re-
sults of functionality, technology and art or in Vitruvius terms: Utilitas,
Firmitas and Venustas.

With this book, it was clear that design and usability could not be ig-
nored in software development. There is no longer any question that de-
sign is important for system design, and many stories about both success
and failure to prove it. Yet, there is a long way to go to make design a self-
evident and integrate part software design. Design is still in the outskirts
of HCI rather than in the centre. Students in software development are
rarely taught design as are designers rarely taught cognitive psychology
or Human Machine Interaction. There is much to do to make compatible
interfaces between the disciplines as well as developing each field to meet
the requirements of an accelerating technology. 

During the end of the 1990s there has been a growing discussion about
the importance of “Art” or pleasure in use of software design. How can
we make artefacts so that they are not only robust and functional but also
delightful, attractive, and even beautiful? Donald Norman argues that
emotions play a fundamental role in use of artefacts and that attractive
software is easier to learn and use.44 In this context design and aesthetics
will come to play a fundamental role.

2.3 Understanding Design Practice

Design theory started with a wish to incorporated design in a scientific
paradigm. As we have seen this attempt soon met strong criticism and an
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insight that design has its own unique set of characteristics that needs to
be studied in its own right. Many regard design as something opposed to
science, a way to handle conflict, insecurity and the unknown. An inher-
ent human ability associated with imagination and problem solving.

But if design is a general human ability what is then typical for the de-
sign profession? Many researchers have tried to answer this question,
some by studying practicing designers, others by ideas from philosophy. 

Everything we make needs to take a physical form. Even texts and
speech need a physical form or we could not read it or hear it. Many peo-
ple witness on how their thoughts get clearer while they write them
down. Writing is itself a craft where the choice of word, the style and for-
mat are just as important for the message as the underlying idea. How
you do it, is equally important to what you do. “The media is the mes-
sage,” claimed Marshall McLuhan in the 1960s when television had ap-
peared as a new medium.  Television is a medium with a strong sense of
reality. Almost everything can with a few dramatic shoots become “true”
in the television news. This brings up the question of how to present
something that is so strong that it cannot be “given form” without loosing
some of its authencity, for example stories about the Holocaust. The pri-
mary documentary form is the speech by an eyewitness: this is the ulti-
mate form of convincing television. 

The ability to give form, to realize an idea to a concrete artefact is what
distinguishes design from general problem solving writes Bo Dahlbom.45

He criticises Simon’s definition of design because it makes design synony-
mous with planning, decision-making and problem solving in general.
“An interest in the process of design rather that in its products will turn
the sciences of the artificial into methodological disciplines, rather than
substantive sciences of our artificial world.” 

In Swedish we have a word called gestaltning which describes the
work of giving form. It is the same as the German gestaltung but lacks a
correspondent in English. It means (roughly) “to give form” but also to
make a meaningful whole out of disparate elements. When we design for
example a telephone we “give form” not only to loudspeakers and cables,
but to the idea of telephoning. When the telephone was new it was not
self-evident how this brand new activity would look like. The first tele-
phone by Ericsson from 1880 looks like a small cotton reel on a stand.
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The next version was a highly ornamented and large, wall mounted piece
of machinery suitable for the well-off home or office. 

The giving of form is an active process and implies that there is some-
thing there that takes form. This process can be viewed as interplay be-
tween this basic but vague vision and the contextual restraints such as
time, material, production, market, personal preferences etc 46.
Something is expressed through the forms that meet our senses and
mind. The product then becomes a sign for a number of denotative and
connotative meanings that the users actively construct. To what extent
the designer is aware of those meanings is an open question and might
vary from case to case. The second highly ornamented telephone was
most certainly a conscious design for the wealthier clientele that would
afford such a new and costly artefact. Gestaltning, just as aesthetic
knowledge, is closely connected to the experience and use of the artefact.
Part of such competence is to understand the context and history of the
aesthetical references of the artefact and the context of its use. But, there
might be other references on an ideological level that the designer is not
aware of. (This is discussed further in the semiotics session)

Gestaltning is also a concept in art, film and theatre, but unlike design
it is not used to describe planning processes in general. Gestaltning al-
ways refers to a material end product, whether it is a theatre play or a
painting.  It is therefore, I argue, the nucleus of the design practise.

Aesthetics is central in gestaltning and a basic part of the designers’
professional knowledge. The aesthetic knowledge is based on long and
deep intellectual as well as practical knowledge of the subject, and a
“repertoire”47 of similar problems and enquiries. But the knowledge dif-
fers from scientific knowledge in that it is not verbal or explicit but main-
ly tacit, implicit and based in the activity itself. Several professions are
based on such situated knowledge such as nurses judging patients, archi-
tects that design, musicians, actors etc. These professions have in common
that they are not taught by explaining how to do but by showing how it’s
done. Aesthetic knowledge is very difficult to describe in words and is a
form a tacit knowledge comparable to other craft or action-based skills.
To exemplify what an aesthetical skill is we can make an analogy with
music. Most people enjoy listening to music and playing instruments, but
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some people have professional training in this and are more skilled then
the layman, both in playing and in judging music. Music is universal and
a fundamental human activity and animals don’t play (even if some of
them sing). Music comes in a large variety and in many styles that have
their own set of rules and context. You can’t compare a piece by Bach
with a song by Beatles, especially not making judgements about value
like: Bach is better then Beatles or music “should,” sound this or that way.
But it is still possible to say if something is wrong, false, doesn’t swing, in
the wrong key, but such judgement can only be done in a certain context.

The term design has a general meaning and refers to a basic human ac-
tivity of making artefacts, but that does not mean that everybody is equal-
ly good at practical aesthetics, just as everybody is not equally good at
playing music. On the other hand only you can decide what music you
like to listen to, what clothes you like to wear and what you tools you like
to work with. The use and preferences of an artefact is always situated,
contextual and personal.

2.4 Case: Making Brainball

Designers usually start from a vague idea that is realised in a dialogue
with the situation and the material at hand, while conventional research
(ideally) start from an explicit plan that is subsequently implemented. In
conventional research the final result of the work is not an artefact but
the paper presented at a conference. Therefore the scientist have a need to
make the project explicit during the work . For conventional art and de-
sign there are no such requirements of a post-product reflection. The
artefact itself and how it is received by the users/audience is the main
goal. But when designers become researchers and researchers designers
these habits, ambitions and conventions are destabilized. Designers are
forced to reflect about their practice and researchers to be more material-
ly concrete. But is it even possible to translate the implicit practice to a
linguistic form? The linguistic result of the project described below be-
came not an “objective” account but rather a verbal interpretation of it.

Brainball was one of the first large projects to be completed at the
Interactive Institute and the one that has received the most media atten-
tion. It embodies the guiding ideas of the institute as something new, mul-
tidisciplinary, exiting and technically pioneering. As a result, it became an
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icon for the new design-oriented research performed at the institute.
Brainball is a good example of the qualities that are likely to appear

when practicing designers and artists are involved in a research project.
Designers and artists are trained at gestaltning and have a passion for re-
alizing ideas into material artefacts. It is also an example of the problems
of combining the tacit work of design with the demands in research to be
explicit.

A anti-game
Brainball consists of a headband with electrodes that reads a player’s
brain activity using an electroencephalogram (EEG). Two players sit op-
posite each other at a table, each wearing a headband. In the middle of
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The final prototype of Brainball
was built for the  world exhibi-
tion in Hannover. behind the
players is a screen with respre-
sentations of their brainwaves.


