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Computer use and interaction possibilities are changing quickly, while use contexts and application types are
radically broadening. Technology no longer consists of static tools belonging only to the workplace but permeates
work on the move, homes and everyday lives. Pervasive technologies, augmented reality, small interfaces, tangible
interfaces, etc. are dramatically changing the nature of HCI (human—computer interaction). We witness the creation
of ad hoc configurations of large and small user interfaces. The new interfaces are moveable and used in changing
locations and contexts; different tasks are done through a combination of specialized technologies. A wider
repertoire of physical instruments is available than the keyboard and the mouse. Based on examples from recent
research projects and a collage of concepts and solutions, we discuss how these recent developments challenge our
understanding of usability and interaction design. In particular, we discuss how the Scandinavian tradition of user
involvement in development is facing up with the challenges of new work and of non-work contexts. There is a
tendency that much recent investigations into non-work settings get stuck in a divide between work on the one hand,
and leisure, arts, and home on the other; between rationality on the hand, and emotion on the other. The
Scandinavian tradition can be developed to embrace people’s whole lives and transcend the dichotomies between
work, rationality, etc. and their negations and a Scandinavian perspective should and could move the current co-
determination framework outside of work.
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1. Introduction

The authors were involved in the ‘seminal’ Utopia
project, 1981-1985, where co-operative design metho-
dology, involving users very early in the design process,
had an early development and application in the use of
computers.

One strong goal was to ‘give the end users a voice’
in design and development of computer support in
work places, thus enhancing the quality of the resulting
system. The ‘secondary result’ of Utopia, the metho-
dology, with ingredients such as low-tech prototyping,
early design sessions with users etc, has had great
impact on IT design in general. This is the case not
only where the methods are part of now common
practices in human—computer interaction (HCI) and in
computer supported cooperative work (CSCW) in
general and in later methodologies such as contextual
design and co-operative inquiry.

Today the obvious idea to involve the users as
early as possible in systems and interface design,
using low and high tech prototypes, has become a
standard to which most developers pay at least lip
service.

In our 25 years of practical experience from several
co-operative design and development projects, there
have been tremendous growth in the spread of IT use,
based on technical and organisational developments.
At the present time, computer use and interaction
possibilities are changing quickly, perhaps more
quickly than they have done in the past. At the same
time, use of contexts and application types are broad-
ening. Technology no longer consists of static tools
belonging only to the workplace. They present users
with the possibilities of working 24 hours a day, 7 days
a week, while on the move, at home and in the public
space.

At the same time as work technologies permeates
the boundaries between the workplace and human life
in general, other technologies seem to expand from
home life and leisure into the workplace. Text
messages is a classic example and blogs a more recent
one. We witness the creation of ad hoc configurations
of large and small user interfaces. The new interfaces
are moveable and used in changing locations and
contexts; different tasks are done through a combina-
tion of specialized technologies. A wider repertoire of

*Corresponding author. Email: y@kth.se

ISSN 0144-929X print/ISSN 1362-3001 online
© 2008 Taylor & Francis

DOI: 10.1080/01449290701760682
http://www.informaworld.com



294 S. Bodker and Y. Sundblad

physical instruments is available than the keyboard
and the mouse. These recent trends of pervasive
computing place the user in dynamic configurations
of technology, where human activity is not necessarily
performed through a single personal computer appli-
cation but supported by a range of technologies and
physical artefacts that are often dynamically changing
through mobility. This kind of multiplicity is well
known from everyday artefacts in general: When a
pilot is controlling an aircraft, the captain a cargo ship,
or the mason is building a house, there is not
necessarily one single unified interface between the
user and whatever is the object of the activity, be this
the safe journey of the aircraft, the optimal route of the
cargo ship, or the brick walls of the house. This
dynamics is in contrast to how HCI has been focusing
on one technology-one application-one user. Often the
design ideal for any device seems to be that if the user
was stuck on a remote island he would carry all
functions and data needed with him.

In this way, pervasive technologies, augmented
reality, small interfaces, tangible interfaces, etc. are
dramatically changing the nature of HCI as regards its
conceptual basis, its design possibilities, and its every-
day analysis and design methods, issues often con-
nected to usability.

2. Scandinavian tradition — many projects at work and
outside

In Scandinavia, research projects on participatory
design, cooperative design, or user participation, in
systems development, date back to the 1970s (Bodker
1996). The Norwegian Iron and Metal Workers Union
(NJMF) project took a first move from traditional
research to working with people, directly changing the
role of the union clubs in the project (Ehn and Kyng
1987), and in general, the tradition has developed
strategies and techniques for workers to influence the
design and wuse of computer applications at the
workplace.

The projects emphasized the active co-operation
between researchers and workers of the organization to
help improve their work situation. While researchers
got their results, the people that they worked with were
equally entitled to get something out of the project.
Methods for involving end users in all phases of design
and development of IT support for their activities were
in focus with the seminal Utopia project. Graphic
workers were involved in building new technology and
the project invented methods such as low-tech proto-
typing, workflow wallpapers, and work organisation
toolboxes (Badker et al. 1987).

Since then the methodology has developed (see
Badker et al. 2000), and been complemented with a

battery of other methods into strategies for involving
users for better suited IT support, e.g. scenarios (Kyng
1995, Bodker and Christiansen 2004), cooperative
inquiry (Druin 1999), technical probes (Hutchinson
et al. 2003), video prototyping (Mackay et al. 2000),
vision games (e.g. Halskov and Dalsgaard 2006,
Hornecker and Buur 2006), close cooperation with
joint user experience between ethnographer, industrial
designer and programmer (Westerlund ez al. 2003) and
overall process design, e.g. cooperative experimental
systems development (Greonbak et al. 1997) which
combined iterative cycles of general development of
technology, and specific participatory design cycles in
the two empirical settings, or MUST (Kensing et al.
1998) which provided an industrial method for the
early phases of design.

Starting with graphic workers in Utopia 1981—
1985, we have been involved in at least 20 research and
development projects, involving researchers, designers,
programmers and users in cooperative design: office
workers, architects, engineers, labour inspectors, tea-
chers at several school levels, metal workers, call centre
personnel, tax officers, installation artists, elementary
school children, intergenerational family members.

As IT applications expands from the workplace
into everyday life in general, participatory design in the
Scandinavian tradition is now also used for home and
leisure IT applications and for everyday communica-
tion situations. This, together with the new, more
decentralised and portable forms of and interaction
with the technology forms new challenges (see e.g.
Beck 2002, Kristensen et al. 2003). These challenges
include methods for observational and in situ studies in
people’s homes and similarly intimate situations,
concern for learning and skill-development outside
well-defined work situations, and ways of moving the
fundamental focus of human—computer interaction
away from efficiency and effectiveness, and towards
experience. They are not isolated to the cooperative
design tradition (Petersen 2004, Bedker 2006) but
stands as challenges to the entire field of HCI, as we
shall discuss further below.

3. New technology for new forms of interaction

In its early days, the field of human computer
interaction was heavily influenced by human factors
research and cognitive science, and usability and
usability evaluation were often the practical foci of
HCI. Influence from cooperative design was significant
in the transition from the first to the second generation
HCI; the move characterized by Bannon (1991) as
‘from human factors to human actors’. In the second
generation (Bedker 2006), focus was on groups work-
ing with a collection of applications. Theory focused
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on work settings and interaction within well-estab-
lished communities of practice. Situated action, dis-
tributed cognition, and activity theory were important
theoretical sources, and concepts like context came
into focus of analysis and design of human—computer
interaction. Rigid guidelines, formal methods, and
systematic usability testing were abandoned for proac-
tive methods such as a variety of participatory design
workshops, prototyping and contextual inquiry (Beyer
and Holtzblatt 1998). These less formal forms of
usability testing are often still in use in everyday HCI.

At present use contexts and application types are
broadened, and intermixed. Computers are increas-
ingly being used in the private and public spheres.
Technology spreads from the workplace to our homes
and everyday lives and culture, and this has led some
researchers to propose a third generation or wave
(Bodker 2006) that one might identify as a break with
the second wave, theoretically and technologically.

New elements of human life are included in the
human—computer interaction such as culture, emotion,
and experience (McCarthy and Wright 2004), and the
focus of the third wave, to some extent, seems to be
defined in terms of what the second wave is not: non-
work, non-purposeful, non-rational, etc. Methodolo-
gically, the third wave has partly moved away from a
commitment to users towards a more exploratory take-
it-or-leave-it approach (Dunne and Raby 2001) where
designers seek inspiration from use, e.g. through
cultural probes. Whereas this is a provocation to
cooperative design, the third wave has helped empha-
size the need of moving away from usability testing
towards early experimentation and design, both seen as
an aesthetic discipline embracing the virtual as well as,
e.g. physical form, and as the part of the development
that emphasizes the exploration and conception of
ideas.

Badker (2006) discusses how the second and the
third wave of HCI may influence one another and how,
in particular, cooperative design may have a role in
this interplay. The paper argues that the second wave
needs to transcend its conceptions of multiplicity and
context. At the same time, the third wave must leave

Figure 1. Ship bridge with new and old instruments.

the artistic, cultural focus, and the focus on mediators
that either make us break down or act transparently,
hence embracing learning and cooperation in commu-
nities of practice. As a consequence, a true third wave
must embrace people’s whole lives and transcend the
dichotomies between work, rationality, etc. and their
negations. Bedker (2006) points out how the emerging
third wave seems strongly tied to a kind of consumer-
ism or voting with the feet that differs from the
underlying co-determination framework of the Scan-
dinavian societies. She proposes to make use of
people’s experiences of cooperating and learning,
hence supporting them in making informed choices
that would transform their lives with technology.

In the following, we present a collage of examples
illustrating the challenges that human—computer inter-
action is currently facing, and we sketch and discuss
how the examples dealt with the challenges.

4. A collage of examples
4.1. Multiplicity

We illustrate this with two work situations with mixes
of new and old technologies. The ship bridge (Figure 1)
(Bodker and Bogh Andersen 2005) illustrates how new
design becomes part of the many instruments on the
bridge at the same time as the old instruments stay.
Also it accommodates for changing configurations of
actors depending on the situation (e.g. the division of
work changes between open water and harbour
navigation).

The tax desktop (Figure 2) (Nielsen and Bedker
2004) illustrates routines across multiple instruments.
It illustrates that the structure and ordering of the
background (the desktop) are essential, and how it is
necessary to be able to place documents and instru-
ments next to one another in the everyday situation.

4.2. Breaking isolated work situations

By installing a simple to use device (on the whiteboard)
for drawing and sending notes to each other (Figure 3)
the single-working teachers on islands in the
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Figure 2. Tax office desks and shelves.

Figure 3. Archipelago teacher communication.

Stockholm archipelago could form a community, for
work and leisure (Groth et al. 2006).

Work stretches into our everyday life but also vice
versa. Experience with technology is a process that is
not isolated to singular work situations: it accumulates
from school to old age, across life and work, and
across work situations.

4.3. Ad hoc configuration

Emergencies, as in Figure 4, are ad hoc configurations —
almost nothing can be expected as regards infra-
structure. People’s private lives and the work of
professionals meet in rather unanticipated ways to
say the least. Overview needs to be created and
recreated while it is also important to be able to
identify and recognise, e.g. individual casualties.

4.4. The individual in the collective

Life on a Baltic island, as in Figure 5, consists of
much more than the work in the call centre, with
permanent video contact with the other islands (‘same’
workplace), fishing, cultivating etc., which in our
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anthropological study is seen to mix in and even take
over (Rdsdnen 20006).

The example in Figure 6, designing for a waste-
water plant, focuses on multiple forms of interaction.
Two examples of how to design technology to fit into
the existing multiplicity of actors, artefacts and
locations will be discussed. These examples aim to
make use of recent technological possibilities at the
same time as they emphasize the need of the plant
workers to move about in the wastewater plant
(Bertelsen and Nielsen 1999, Nielsen and Sendergaard
2000, Bertelsen and Bedker 2001).

4.5. Prototyping for understanding problems and
possibilities — with all ages
In the KidStory project (Figure 7), (Benford et al.
2000, Taxén et al. 2001) elementary school children
and teachers together with researchers investigated if
and how IT could add to storytelling and designed
storytelling devices. The process added to everyone’s
understanding of pros and cons with technology.
Flexible work as a context for IT design
challenges the established traditions for what to
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Figure 5. Call centre communication between distant islands.

Figure 6. Moving about the wastewater plant.

Figure 7. Mock-up and experience of storytelling dice, helping in choosing story subjects.

leave open and what to formalize in interaction support for peripheral awareness in an open office
design. (Bodker and Christiansen 2004) present a setting, where some people are in the office and
design approach, where the point of departure was others work, e.g. from the home. Hence, exploratory
that designers and users from the outset know so prototyping was used to help us explore which

little about what might be desirable as regards questions to ask (Figure 8).
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4.6. Mixing work and daily life

In the interLiving project, cultural probes and techni-
cal probes (Figure 9), such as a video mirror, mixing
local and remote camera, were used for understanding
the width of family communication, at home, at work,
in school and on the run (Westerlund er al. 2003).
Analysing diaries by all family members during one
work week and one holiday week and disposable
camera pictures, communication habits and break-
downs were seen, often from all partners involved. One
clear problem is different devices for work and leisure.

4.7. Traditional workplaces, simulation,
communication and certification, with
untraditional user|worker involvement

With advanced personal computer tools and the
internet becoming broadly available the users on the

work floor can be involved in simulations for better
understanding of how to plan the daily production (in
Figure 10 from Arvika foundry) and in communica-
tion making user-driven certification of workplace
software feasible (Sundblad et a/. 2002, Walldius e? al.
2007).

5. Discussion

From the collage and previous discussion, we observe a
clear facilitation in IT use, in work places and in
education and leisure, for mixing activities, devices and
collaborators, for pursuing them wherever we are and
whenever we need and want, for keeping closer
contact.

When neither applications nor users are islands
(but maybe on islands geographically), they can form
contact networks and communities for mutual benefit.
However, there are many ways in which the classical

Figure 8. Prototyping in order to ask questions.

Figure 9. Probes from the interLiving project.

5.Kommunikation

Anvindarnas omdlmen per avsnitt
1,0 20 30 4,0 50 6,0

1. Nytta
2. Inftande
3. Teknik

4.Arbetet

6.Uppf ljining

Figure 10. UsersAward, pilot study (simulation) and certification protocol.
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usability focus on efficiency of one type of human—
computer interaction is too limited. Even at early
stages where the purpose of the design is not yet
known, it is important to focus on multiple users and
uses and on the experience of use. Post-design
evaluation is not enough.

For exploring the many innovative new forms of
interaction and their use in mixing old and new
technologies, multiplicity and ad hoc configuration,
everywhere and anytime, for tailorability, adaptation
and awareness in networks and communities, the
Scandinavian Cooperative Design with users is needed
at least as much as before.

The role personal computers and other IT now play
in everyday life makes participation possible but also
in some cases a burden. The workplace democracy
ideas from the 1970s, to some extent manifested in co-
determination laws, can be revived and more fully
pursued, with the kind of worker participation
exemplified in UsersAward.

When the boundaries between work life and other
parts of life become fuzzier, it is natural that the
differences in IT support and user influence become
fuzzier, while drawing upon each others’ strengths. It is
often seen that influence in non-work use of technology
goes through consumerism and ‘voting with the users’/
buyers’ feet’, which can also be a lever for workplace
democracy when it comes to IT support. Hence, the
ideal that everyone could have full participation and
control, and make use of head, hand and heart, in their
whole life, including work, can move closer as a result
of cooperative IT design and use.
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