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Preface

This article contains a presentation and
overview of the papers that [ have sub-
mitted for the degree doctor scientiarum

(dr. scient.).

The introduction relates the subject
matter of the submitied papers to current
discussions in computer science. Section
two gives a brief account of the research
area in question, how it has developed
over the last 25 years, and its current sta-

tus.

Section three presents and discusses
the results structured according to the
frame of reference given in section two.
For each sub-area the central issues are
introduced. Then the results obtained are
presented; the practical as well as the
theoretical. Finally, a short comparison
and evaluation in relation to relevant lit-

erature is made.

Defended for the degree of dr.scient. 16" August 1996

Section four contains a short discus-
sion of the methods used, and section
five presents ideas for future research.

|

1. Introduction

The efficiency of computers has in-
creased dramatically over the last dec-
ades, as have our technical skills. How-
ever, increased technical proficiency has
not been able to meet the challenges of
our profession as new groups of people
get involved and the use of computers
proliferates. Today, we, as computer pro-
fessionals, usually find ourselves in com-
plex organizational settings, where di-
verse and often conflicting interests co-
exist. While we work, the problems our
designs are supposed to handle are
evolving, as are the views of the people
involved. As practitioners, we no longer
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face problems so well-defined that tech-
nical experts working alone can find the
right solution. To meet the current chal-
lenges of our profession we need new
ways of understanding our profession
and our relations to other parts of society,
new ways of working and new ways of
cooperating with others.

This development is mainly driven
by the use of computers, i.e. from the
outside, not the inside, of computer sci-
ence.' It is thus not surprising that gener-
al recognition of this change is slow, par-
ticularly in the scientific community, and
that some of its first mainstream reflec-
tions are to be found in areas close to
practice, such as the ACM Code of Eth-
ics and discourses on the future of our
profession, e.g. curricula proposals (An-
derson et al. 1993, Denning 1992, Hart-
manis 1992, Turner 1991). These writ-
ings call for a broadening of the concerns
of computing education and research.
Denning, for example, points to areas
such as communication and collabo-
ration (p. 88) and the Code of Ethics
states that “When designing and imple-
menting systems, computing profession-
als must attempt to ensure that the prod-
ucts of their efforts will be used in social-
ly responsible ways, will meet social
needs and will avoid harmful effects to
health and welfare.” (imperative 1.1).
And “(As an ACM member and an or-
ganizational leader, I will) Manage per-
sonnel and resources to design and build
information systems that enhance the
quality of working life.” (imperative
3.2).

These texts clearly indicate that the
work of computing professionals is not
merely concerned with developing solu-
tions to given specifications. However,
the concrete suggestions for re-orienta-

tion of research and education seem
more modest than the changed situa-
tion—and the texts themselves—calils
for (Dahlbom & Mathiassen 1994).

When we turn from North-America
to Europe, the call to address issues tra-
ditionally categorized as value-laden is
also present. Thus in the address from
the University of Hamburg to the recent
13th IFIP World Congress the speaker
pointed to the need to cater for both dem-
ocratic values and ecologically sound de-
velopments. Again, the way this call is
answered by the papers in the proceed-
ings leaves much to be desired (Pehrson
et al. 1994).

The changes and the need for reori-
entation are just beginning to attract wid-
er attention in the scientific community
and the kind of re-orientation called for
is not something that happens overnight.
However, a body of research already ex-
ists that as part of its very base incorpo-
rates a number of the concerns raised
above. An influential example from the
United States is the book *“Under-
standing Computers and Cognition: A
New Foundation for Design, by
Winograd and Flores” (1986)—from Eu-
rope I mention the edited book “Soft-
ware Development and Reality Con-
struction” (Floyd ef al. 1992). Two ex-
amples from my own work are the DUE
[1] and the UTOPIA projects [2, 3, 4]°.
DUE supporting democratic influence on
development and use of computers and
UTOPIA with its dual focus on enhancing
the quality of work and of products. Such
work represents an opportunity to take a
look at where these concerns over a peri-
od of more than two decades have taken
their proponents.

I encourage the reader to view the
work presented here in this light: as a
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search for professional and scientific re-
orientation to meet the challenges
emerging from the use of computers.

]

2. The subject area

A first characterization of the subject
area is given by the two words in the
main title: “users” and “computers”. At
the most general level, the area concerns
people using computers and their rela-
tions to development and use of compu-
ter systems. Compared to a traditional
approach to computer science my re-
search acknowledges users as those who
make computing meaningful. The first
distinction is then between a traditional/
mechanistic/functionalistic approach on
the one hand and a contextual/romantic/
“non-functionalistic” on the other—an
issue I will return to below.

A contextual/romantic/non-function-
alistic approach entails the notion of con-
flicting interests, of the absence of the
one best solution. The outcome of a de-
sign effort is determined by the con-
text—what interests are supported—and
by the effort itself-—which participants
are supported. Furthermore, design ef-
forts are grounded in time and space:
conditions varying from one country to
another and changing over time are cru-
cial in shaping design efforts. In my own
research this simple insight has had a
profound influence: in the 1970ies exist-
ing contexts supported managerial inter-
ests only, and I worked on developing
supplementary contexts supporting us-
ers/workers interests. Later, in the mid
1980ies, we had severe difficulties in
supporting user/worker participation in
design activities proper, and I came to

see the development of such support as
the most needed task in our research.

This latter theme, supporting user/
worker participation in design activities
proper, now characterizes a research ar-
ea. The label most often attached to the
area is currently “Participatory Design”
(PD), (Kuhn et al. 1992, Muller & Kuhn
1993). From a constructive point of view
the question is how to develop tools,
techniques and theories to support major
aspects of different roles of users, includ-
ing cooperation with professional de-
signers, in system development projects,
i.e. users in the role of “contributors to
design”. The first of the two themes
above, the context—what interests are
supported, often seems to be lost in cur-
rent PD research.

In the following, I have chosen to
present my research primarily in relation
to PD although the above characteriza-
tion as contextual/romantic/nonfunctio-
nalistic does not apply to the entire the
PD area. Over the years, the specific
tradition, the shaping of which I myself
have contributed to, has been given dif-
ferent names. In the mid 1980ies Pelle
Ehn and I introduced the name “The Col-
lective Resource Approach to Systems
Design” (CRA) [3] and, at the same time,
Bansler has named it “The Critical Tradi-
tion” (1989). With our book “Design at
Work: Cooperative Design of Computer
Systems” (Greenbaum & Kyng 1991),
we introduced the of concept cooperative
design to emphasize the increased focus
on design activities proper as well as the
inclusion of research contribution from
the humanities and the social sciences.
Personally, I find both labels suitable:
“The Collective Resource Approach”,
CRA, denoting the Scandinavian re-
search tradition that I have been a part of,

L
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since the mid 1970ies, and “Cooperative
Design” denoting that part of our re-
search within CRA which is directed to-
wards design activities proper. Finally, as
a supplementary characterization of my
own research within CRA I have chosen
the subtitle “A contextual approach to
design of computer artifacts”, as a way
of emphasizing the central role of design
in my research and, at the same time, the
crucial importance that I attach to the
context of design.

2.1. Players in the field

The area of PD is relatively new and has
enjoyed a surge of interest recently
(Muller & Kuhn 1993, Shapiro 1993). A
core of work—the Scandinavian Collec-
tive Resource Approach, of which my
own research is a part—has a 25-year-
old history with strong emphasis on
workplace democracy. Other work, trav-
elling under the banner of participatory
design or early user involvement, is ap-
pearing in a number of different disci-
plines. Two examples are the disciplines
Information Systems and Human Com-
puter Interaction where users traditional-
ly enter the process only at the end of the
day: When the system is to be installed
and the “users-to-be” thus need to be in-
structed on how to use the new system;
Or when the interface-—not the function-
ality—goes through the final usability
testing before release of the system. Dur-
ing the initial phases, such as feasibility
studies and analysis, the insight needed
into the work of an organization develop-
ing or buying a system is provided by the
managers of the “users-to-be”. In fact,
this trend has been so powerful that these
days we often have to retreat to such la-
bels as “end-users” to be sure that they,

the real users, are not confused with their
managers.’

But times are changing. These days
Microsoft wants users involved early in
their design efforts—not managers, and
not IS people. Nokia develops and evalu-
ates e.g. remote controls by studying tel-
evision users in their homes and by
means of mock-ups. Lotus and IBM do
usability testing “up-front” based on pa-
per mock-ups of the interface—before
functionality is frozen. And Microsoft
tells us that they base their design work
on a Hegelian notion of conflict.*

Between these extremes—the Scan-
dinavian Collective Resource Approach
and the early user involvement practised
by some of the large companies—a rich
and varied spectrum unfolds. Over the
last decade, Scandinavian IS research
has produced a huge volume of work em-
phasizing early user involvement in sys-
tem development, cf. the proceedings
from the annual Scandinavian IRIS sem-
inars and (Floyd et al. 1989). Within
Software Engineering, researchers from
Germany have developed a comprehen-
sive approach to system development
that includes a partnership view of users,
cf. (Floyd 1987, Floyd 1992). In Britain,
researchers in the socio-technical tradi-
tion have since the late 1960’ies moved
from an instrumental and even manipula-
tive view of users (Mumford & Ward
1968) to a position that can be labelled as
PD (Mumford & Weir 1979). In the US,
early work based on a labour process
perspective and focusing on the (nega-
tive) effects of computerization (Green-
baum 1979) developed into PD ap-
proaches (Greenbaum 1990). Also in the
US, researchers—some with a back-
ground in ethnography—developed sup-
plementary approaches to the investiga-

]
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TABLE 1. Three theoretical schools according to Bansler.

1 Systems theoretical

Socio-technical

Critical tradition

tradition tradition
) . ” rofit maximizin sat n - |in F
Knowledge interest p zing J&lﬁ; ;:t ilsiactlo , par- | industrial democracy

| Notion of the
organization

| cybernetic sysiem

socio-technical sys-
tem

framework for con-
flicts

Notion of the labour
force

T objects (“system
components”)

subjects (individuals)

subjects (groups)

Notion of capital/

common Interests

common inferests

opposing interests

labour relations

tion of work and artifacts (Suchman
1987, Suchman & Trigg 1991, Trigg et
al. 1994). These ethnomethodologically
inspired approaches played an important
role in placing use at the center of PD
concerns.

2.2. Some characterizations and
delimitations
If we take a step back to look for ways to
understand the developments in PD in re-
lation to other areas of computer and in-
formation science, several important
contributions could be mentioned, how-
ever, for the purpose of this overview, I
restrict the presentation to the following
three: Bansler (1989), Hirschheim &
Klein (1989), and Dahlbom & Mathias-
sen (1993).°

In his paper, “Systems Development
Research in  Scandinavia” (1989),
Bansler identifies three theoretical
schools: the systems theoretical, the so-
cio-technical and the critical (the last one
being identical to the Collective Re-
source Approach described below).
Bansler’s analysis is on the level of char-
acterizing research traditions, and he
succeeds in presenting the reader with
useful basic distinctions between the
three schools, summarized in Table 1.

Bansler’s work is based on a litera-
ture study spanning the proceedings of
the Nordic computer conferences Nord-
SAM/NordDATA in the years 1960-
1985. Since then, much has happened
with respect to “users and computers”.
First, the critical school itself has devel-
oped beyond the position described by
Bansler, most notably in relation to sup-
porting user/worker participation in de-
sign activities proper and development
efforts initiated by management. Sec-
ondly, participatory techniques are de-
veloped within schools that do not fit his
characterization of the critical or the so-
cio-technical school.® In short, character-
izations like Bansler’s are useful in get-
ting a first grip on a set of research tradi-
tions, but too general and high-level—
and not intended to—explain the inner
workings of a tradition.

In their CACM paper (1989), Hir-
schheim & Klein present four Informa-
tion System development paradigms
based on the two pairs order/conflict and
objectivism/subjectivism, see Table 2.

[ ]
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TABLE 2. Four paradigms

an approach based on cooperation with
users [7, p.6; 11, p.412]:

tug: gg; —— raggz{llct TABLE 3. Focus shifts
objectivism ’ .
structuralism
subjectivism Solc'm' neohumanism Traditional systems | Cooperative
refativism approach approach
In this categorization, functionalism is ~ focus is on — focus is on
very similar to Bansler’s information | Problems ]S)““alzg’“s and
. . . reakdowns
theoretical school whereas social relativ- Automation Support

ism to some degree captures the socio-
technical school. However, while the cat-
egory functionalism is well-founded, the
other three turn out to be more blurred.
Indeed, characterizing functionalism vs.
the other three “non-functionalist” cate-
gories seems to be the major contribution
of the paper. This is done through a char-
acterization of functionalism vs. first
radical structuralism and then vs. social
relativism/neohumanism.

Finally, in their book “Computers in
Context” (1993) discuss two idealised
world views: the mechanistic and the ro-
mantic. The mechanistic world view, as
developed in the 17th century by Des-
cartes and others, fits reasonably well
with the functionalism of Hirschheim
and Klein, and the romantic world view
has much in common with nechuman-
ism, and more broadly with the “non-
functionalism” of Hirschheim and Klein.

In summary, contributions as the last
two above describe a traditional ap-
proach vs. its negation in a number of di-
mensions. For the purpose of this over-
view, I present a version that focuses on
dimensions that are crucial for a presen-
tation of my own research. It is inspired
by many of the same sources as Dahlbom
and Mathiassen and developed by Joan
Greenbaum and myself as an overview
of the focus shifts in system development
in going from a traditional approach to

information flow
formal procedures

social relationships
situated work

describable skills tacit skills

expert rules human expertize
individuals group interaction
communicating

rule-based experience-based
procedures work

As evidenced by the work of the authors
mentioned above, there is an articulate
critique of traditional computer science
that calls for qualitatively new and differ-
ent concepts as we enlarge our scope
from the technicalities of computers to
include the people using computers. And
there is a growing body of work, particu-
larly in the PD area, developing tools and
techniques that focus on non-mechanical
aspects, such as those listed in the right
column above, e.g. tools and techniques
to support users in bringing their tacit
skills to bear in design. In this work,
however, the aim of research such as my
own is not to eliminate the concerns or
insights of traditional approaches, but to
place them in a new context, a context
where different concerns are primary.
This kind of work has the design
process as its object of study, not societal
forces or organizations. Indeed, some re-
searchers claim that PD, while develop-
ing improved tools and techniques for
system development, has lost sight of the
bigger issues of power, resources and
conflicts and that PD mainly helps man-
agers to organize development work

n
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more effectively without giving users
more influence (Kraft & Bansler 1994a,
Kraft & Bansler 1994b, Noble 1994).

In order to bring out, present and dis-
cuss these issues I use the distinction be-
tween “design in context” and “contexts
for design”. Under the first heading I
look at contributions to developing non-
functionalistic/non-mechanistic/non-tra-
ditional tools and techniques for design.
Under the second heading, I discuss the
embedding of design in the larger organ-
izational and societal context, and in par-
ticular strategies for supporting users’
democratic influence through design re-
lated activities.

However, as stated above, design ef-
forts are grounded in time and space, and
conditions varying from one country to
another and changing over time are cru-
cial in shaping design efforts. Thus, in
order to explicate the rationale behind
my research and, in particular, the devel-
opment over time in the dual focus on
“contexts for design” and “design in con-
text” I begin with a short historical pres-
entation of the Scandinavian PD tradi-
tion, the Collective Resource Approach,
which is recognised as the common in-
spiration for most current PD work
(Muller & Kuhn 1993) and to which my
own research belongs.

2.3. Scandinavian PD: the Collective
Resource Approach

Three decades ago, PD did not exist and
thus work in the seventies and eighties
had a strong formative trait and entailed
numerous disputes over what to consider
as central issues, how to understand them
etc., see e.g. the book edited by A. Sand-
berg (1979). Different schools or ap-
proaches in Scandinavian system devel-
opment research have been identified

(Bansler 1989) and exploring differences
between these has been an important part
in understanding each approach itself
(3].

The first important step in creating
the Collective Resource Approach,
CRA, was taken in the early nineteen
seventies with the Norwegian NJMF
project (Muller & Kuhn 1993, Sandberg
1979, Shapiro 1993), which established
workers as a major, active interest group
in relation to computers. Based on Scan-
dinavian ideas on workplace democracy,
the NIMF project (Nygaard 1979) and
related projects, such as the Swedish
Demos (Ehn & Sandberg 1983) and the
Danish DUE [1], set out to improve the
possibilities for workers to influence the
way their workplace was affected by
management controlled introduction of
computers. Mainstream research at that
time either paid no attention to “non-
managers”, beyond the need for instruct-
ing them prior to the introduction of a
new system, cf. e.g. (Andersen et al.
1972), or considered them a resource to
be utilised in the fulfilment of goals de-
fined by management, cf. e.g. (Mumford
& Ward 1968). Against this background
it turned out that it was not feasible to de-
velop useful paths of influence for work-
ers based on adjustments of existing de-
velopment methods. Results from work-
ing at the level of the design process
would be curtailed by the context of
those processes, since this context did
not contain the means to promote worker
interests. It was thus necessary to work at
a level that could contribute to the crea-
tion of such new contexts. As this forma-
tive work developed, it became clear that
direct participation by workers and their
trade unions played a key role. The re-
sults of these first generation activities

|
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relate to the context of design and they
can be characterized as follows:

* A new framework for worker influ-
ence on development and use of
computer-based systems, focusing
on worker controlled resources,
independent worker activities and on
negotiation with management as a
basis for influence.

* A number of concrete examples
demonstrating the “how” as well as
“results” in terms of differences
from the outcome of traditional,
managerially controlled activities
without such a “workers corrective.”

And finally the technology strategy was
summarized as:

* Local action based on central sup-
port.

Basically, this work viewed design from
the outside. The focus was on supple-
mentary—worker controlled—activities
needed to develop a “worker’s point of
view” in relation to a new system. And
usually these activities took place more
or less in parallel with a traditional sys-
tem development project, which they
aimed at influencing.

We took the next major step in flesh-
ing out CRA in the early nineteen eight-
ies with the Utopia project [3, 4].” Origi-
nally, our focus in the project was on de-
veloping an example of an alternative
system: A system that supported goals of
the workers, such as increased possibili-
ties for developing skills at work. How-
ever, it turned out once more, “that it was
not feasible to develop useful paths of in-
fluence for workers based on adjust-
ments of existing development meth-
ods”. This time. the problem was not the
lack of a supportive context for the de-

sign work but rather that traditional
methods were so unsuited to support user
influence in the design process that real
alternatives were needed. Thus, new co-
operative techniques and tools for design
became a major contribution of the Uto-
pia project. Our results from this second
generation project relate more to design
in context and they can be characterized
as follows:

* A “demonstration example’—from
the graphics industry—showing that
it is possible to design a credible
alternative to existing systems. An
alternative based on a tool perspec-
tive, that supports good working
conditions including the develop-
ment of skills at work as well as sup-
ports high quality products.

* A revised framework for trade union
influence on the supply of techno-
logy, based on a new conception of
central union design activities, and
further developing the framework for
local activities from the first genera-
tion activities listed above.

¢ A revised framework for worker/
designer cooperation in design, add-
ing a new emphasis on the need for
both worker and designer competen-
cies in the design process itself, and
adding.

¢ New design techniques and tools,
such as mock-ups, supporting crea-
tive contributions by the workers.

With respect to technology strategy, the

original “local action based on central

support” was supplemented with:

+ Expanding local choice through cen-
trally developed alternatives.

Subsequent to the UTOPIA project, our
CRA work has continued to focus on is-

|
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sues within design in context: on devel-
oping tools and techniques for coopera-
tion in design. In addition, there has been
work on creating a “whole organization”
approach to development, i.e. an ap-
proach which involves all groups in an
organization and thus supplements the
notions of a worker’s corrective and al-
ternative systems. With respect to tech-
nology strategy, the “local action based
on central support” and “expanding local
choice through centrally developed alter-
natives” has been supplemented with:

¢ Local co-development based on
cooperative tools and techniques.

2.4. Current Issues in Participatory
Design

As described in the introduction, there
has been a rapid increase in the interest
in involving users early in the design
process. Most of this work focuses on
tools and techniques for user participa-
tion in managerially initiated projects,
and there is very little emphasis on the
context for design. In particular, the no-
tion of worker controlled resources and
independent worker activities in combi-
nation with negotiations with manage-
ment, as a strategy for influence, has al-
most totally disappeared. However, there
are a few exceptions, most notably the
Australian Union Research Centre on
Organisation and Technology, URCOT
(Snelling & Jolly 1994). This initiative
has been launched by the Public Sector
Union and the Australian Taxation Office
to support the workers in influencing the
introduction of new computer systems
and changes in work organization in the
Australian Taxation Office over a ten
year period. Apart from URCOT, there
are currently no examples of “large scale

& focused vision”-PD projects as was
the case for Scandinavia in the nineteen
seventies and eighties with NJMF, DEM-
0OS, DUE, UtoprlA and Florence (Trigg
et al. 1994). On the other hand, the rapid
growth of “context-neglectant” PD and
the “less-favorable” results obtained
seem to refuel the interest within PD in
the relations between design and context
(Trigg et al. 1994).

2.4.1. Contexts for design

Current work in this area is mainly con-
cerned with understanding the relations
between organizational context and de-
sign: through the collection and analysis
of information on both PD and non-PD
projects and through the development of
theoretical frameworks (Clement & Bes-
selar 1993, Wagner 1993). The central
questions concern:

» Conditions for effectively organizing
PD projects and for incorporating
PD techniques and tools in “tradi-
tional” development projects,

* supporting and limiting factors on
the influence of different groups in
organizations; and—as an important
part of this—

« the demands on the designers them-
selves in the face of conflict, and the
role of values and ethics.

2.4.2. Design in context

Within the shared context of user partic-
ipation most current work in PD is relat-
ed to techniques and tools for coopera-
tion in design: either directly by present-
ing new or modified techniques and tools
for PD together with experiences on the
use of such techniques and tools or, indi-
rectly, by addressing theoretical and
methodological issues relating to tech-

|
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niques and tools. The central questions in
this work concern the user contribution
and the user/-designer cooperation:

*  Which techniques and tools are
effective for users and for user/
designer cooperation in PD,

* in what stage of a project,
¢ in what setting, and
¢ for what kind of contribution.

* The development of specific tech-
niques and tools.

*  Ways in which designers support the
use of such techniques and tools.

Finally, most PD work shares an empha-
sis on “real life” situations as opposed to
laboratory settings. This implies that
conducting PD projects plays an impor-
tant role in the PD research community,
an issue I will return to in section 4.

2.5. Related areas

The work described above has overlap-
ping research interests with several re-
search areas and draws on a number oth-
er areas as auxiliary subjects.

During the formation of the CRA, so-
ciology of work and the work on estab-
lishing a working life science played an
important role in understanding the re-
search subject (Sandberg 1979). Sociolo-
gy of work provided a theoretical frame-
work for looking at the relations between
societal conditions and technological de-
velopment. Later, as the work on design
itself came into the center, the ties with
sociology of work have loosened.

The emphasis on open-ended real life
projects as opposed to laboratory experi-
ments led to an interest in a number of
theories that see the world as socially
constructed. Among the philosophers
that have inspired the development of the

theoretical aspects of PD are (Heidegger
1962, Polanyi 1967, Wittgenstein
1953,1963).

During the last half of the nineteen
eighties another new area emerged, that
of Computer Supported Cooperative
Work, CSCW, cf. (Grudin 1991a) and
proceedings from the ACM conferences
on CSCW, bi-annually since 1986. This
area shares with PD the focus on cooper-
ation. But, in addition, the complexities
of computer supported cooperation have
led CSCW research also to focus on tacit
knowledge and situated action—con-
cerns at which PD arrived through its fo-
cus on work practice. As a result, CSCW
has developed into an area where analyt-
ical oriented studies, e.g. based on eth-
nography or cultural anthropology, are
confronted with construction oriented
work in originating in PD.

US researchers in this area have, e.g.
following the early work of Suchman
and Wynn (Suchman 1987, Suchman
1983, Suchman & Wynn 1984, Wynn
1979a), developed increasingly more
participatory techniques based on an eth-
nographically inspired approach (Trigg
et al. 1994).

Also the area of Human Computer
Interaction, HCI, has recently begun a
move from the laboratory towards real
life situations and, in doing so, new con-
nections with PD are established and
shared points of view emerge (Carroll
1995). The processes of human compu-
ter interaction—as opposed to the re-
search area of HCI—have, of course,
been within the sphere of interest of PD
much longer. Furthermore, a growing
body of work related to requirements en-
gineering is addressing the challenge to
traditional, formal specification ap-
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proaches raised by the situated use of
computers, see e.g. (Goguen 1992).

Participatory design of information
systems can also be viewed as part of the
broader area of Information Systems re-
search and, particularly, within Scandi-
navia there is a considerable concern for
user participation in the IS community,
cf. the proceedings from the annual
Scandinavian IRIS seminars and the
Scandinavian Journal of Information
Systems.

Finally, the PD emphasis on design
as an experimental inquiring process—
together with an interest in being able to
involve users throughout a development
project—has strengthened the relations
between PD and experimental system
development, cf. section five below.

In other words, a growing body of
work in CSCW, HCI, Requirements
Engineering, Information System re-
search and experimental system develop-
ment shares with PD a profound dissatis-
faction with the shortcomings of a tradi-
tional, mechanistic approach to system
development—and some of the attempts
at overcoming them.

]

3. The results of the papers

Based on the overview above, this sec-
tion presents the results of the submitted
papers. The aim of the presentation is to
convey to the reader an understanding of
possibilities and limitations of my re-
search. However, to understand the
present, the state-of-the-art, it is neces-
sary to know where the work came from,
against what background it was shaped.
In particular, the increased focus on early
user involvement in industry and else-
where, in combination with the emphasis

on tools and techniques for design within
CRA, increases the risk that people will
look at my research and other CRA work
simply as a way to modify techniques
firmly rooted in a traditional, mechanis-
tic approach. As discussed in (Kyng
1994b) I am not “against” such use of my
research and other CRA work—and it
would not really matter if I were. The
most important factors shaping the future
of our profession are not internal to our
science, but external, related to the use of
computers. When more general condi-
tions support user influence in design, a
traditional, mechanistic approach, sup-
plemented with tools and techniques
from CRA, gives more leverage to users
than a traditional approach without this
“supplement.” On the other hand, if the
CRA tools and techniques are under-
stood as contributions to a new way of
doing design in context, and if the impor-
tance of the context for design is real-
ized, then the full potential of the re-
search presented here may be utilised
and possibilities open up for reorienta-
tion as discussed in the introduction.

In order to facilitate this kind of un-
derstanding, I use a structure resembling
the relevant parts of section two:

In section 3.1, 1 present important
“time and space” conditions for my re-
search, how these developed over time in
Scandinavia, particularly in Denmark,
and some results at the level of changes
in conditions.

Following this, I present the results
using the two categories introduced in
section two: In subsection 3.2 I present
results on contexts for design; this forms
a natural background for the subsequent
treatment of techniques and tools for co-
operative design, design in context, in
subsection 3.3. In each of these two sub-
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sections I present a short list of central is-
sues followed by a discussion of practi-
cal and theoretical results.

3.1. An overview of developments in
conditions and results

The work described above took place
from the beginning of the 1970ies to the
mid 1990ies in close interplay with
changing societal conditions in Scandi-
navia. Around 1970, when the first
project of the Scandinavian CRA was
created, we may characterize the situa-
tion in the following way:

Within the trade unions only the tra-
ditional negotiation issues, such as wag-
es and working hours, were considered
to entail potential conflict with employ-
ers. Production issues, including the use
and development of technology, were
considered to belong to the category of
“one best solution” and were conse-
quently left to management to decide. At
the same time, there was a growing dis-
satisfaction at the shop floor concerning
work environment and new technology.
A dissatisfaction that had not been cur-
tailed by several experiments with co-de-
termination projects since these did not
seem to provide “a way forward”. In fact,
they were gradually abandoned, e.g.
when shop stewards wanted to go be-
yond the limits originally imposed by
management [3, p. 23-24]. However, the
trade unions had no strategy towards
technology based on worker interests or
a conflict perspective; and there was no
model for technology related projects
based on worker interests.

Within the Scandinavian research
communities the mainstream view was a
harmony supporting notion of science as
value free. However, particularly in the
student movement, there was a growing

awareness of the existing management
bias in the application of science, in the
scientific “agenda setting” and eventual-
ly in the research itself. Within computer
science this recognition was supported
by the widespread use of computers as
control instruments, quite literally sepa-
rating planning and execution of work at
the shop floor.

3.1.1. Results from the first generation
of projects: NJIMF, DEMOS and DUE?
In relation to the above conditions we
may describe the results in the following
way:

e Within the trade unions, production
issues, including technology, were
now considered to entail potential
conflict with employers.

« A number of technology agreements
based on this view were added to the
set of existing agreements.

* One week courses for shop stewards
and interested workers on local work
and technology were established in
Denmark.’

* A new model for local, factory level
work with technology, backed by the
above mentioned technology agree-
ments and one week courses was
established.

» A new model for research/union
projects based on worker interests
was developed.

* University level courses on the top-
ics of the projects were now being
taught.

This summarizes the results of the first
projects. In addition to these new condi-
tions for further work, two other issues
played an important role in the reasoning
of my colleagues and myself when we
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shaped the next round of CRA work:
First, the restricting factors at the factory
level, including the limitations imposed
by available technology, had a stronger
impact than we had originally imagined.
Secondly, the computer as a tool for large
number of workers was becoming a very
real potential.

In other words, there was a need for
work that more directly, than the first
projects, was aimed at producing techno-
logical alternatives. And this work was to
take place in a situation where the use of
the computer, as a control instrument for
the few towards the many, was being
supplemented with the use of computers
to support people’s work.

3.1.2. Results from the second
generation of projects: UTOPIA and
others
These rather general concerns relating to
the use of technology at the workplace,
and considered as project rationale when
we began the UTOPIA project, were ad-
dressed directly by the outcome of our
research. Thus, following the UTOPIA
project, we can say that:

A recognition was created, both
within trade unions and within
research, that technological and
work-organizational alternatives
exist, alternatives supporting high
quality products and development of
skill at work.

And more broadly:

* An increased awareness and knowl-
edge of technological and work-
organizational possibilities and limi-
tations was created.'

» The original “first generation” model
for research/union projects was sup-

plemented with a new model for

designer/user cooperation in design

projects based on worker interests.
And as before

* University level courses on the top-
ics of the new projects were estab-
lished.

This summarizes the results of the sec-
ond generation of projects. It should also
be noted that the Nordic employers’ as-
sociation considered the UTOPIA project
to be such a success for the unions that
they decided to mimic the project—to
support their own vendor independence.

3.1.3. Status for current CRA work:
Normalization

As it turned out, the trade unions—and
CRA researchers, including myself—did
not pursue work along the lines of the
new model for designer/user cooperation
in design projects based on worker inter-
ests. This was basically because the con-
text needed to make such work a success
did not come into being. In other words,
we were not able to supplement the con-
text for worker influence at the factory
level, established in the first generation
projects, and expanded by the second
generation projects, with contexts sup-
porting these interests at a national lev-
el.'' Instead, since the late 1980ies our
work has concentrated on developing
tools and techniques for cooperation in
design based in projects addressing the
factory, not the national, level.

If we look at the current conditions
within the trade unions, we see that they
have now two decades of experience in
handling technology issues in ways that
include potential conflict with manage-
ment. Furthermore, some technology

a
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strategies have been tried out in relation
to our CRA work:

1. Local action based on central sup-
port. This strategy was developed as
part of the first generation of projects
and has, to a varying degree, been
used since.

2. Expanding local choice through cen-
trally developed alternative systems.
This strategy was developed as part
of the UTOPIA project. It basically
failed in the implementation phase.'

3. Local co-development based on
cooperative tools and techniques.
This strategy is currently used in a
number of projects. It has potentially
a lot in common with earlier co-
determination strategies, it does,
however, not share their notion of
common interests.

As people get used to consider technolo-
gy issues as belonging to the category of
potential conflict, and not to “guaranteed
harmony”, we see that technology issues
are treated more and more like other is-
sues of potential conflict, such as health,
safety and wages.

Within computer science we see a
growing set of tools and techniques for
cooperative design, covering a broad
spectrum of project types, including
product development. In particular, CRA
is now established as a valid “whole or-
ganization” approach.

This concludes the first, brief presen-
tation of developments in conditions for
and results of my research and related
CRA work. The following two sub-
sections give a more detailed account of
the work with explicit pointers to the
submitted papers.

3.2. The context for design activities:
Strategies and resources

The research reported in the submitted
papers is part of the area of PD as de-
scribed in section two, and it has contrib-
uted to the central questions listed there.
However, as described above and indi-
cated by the subtitle: A contextual ap-
proach to design of computer artifacts,
my focus has been and is different—dif-
ferent enough to warrant a specific set of
issues.

3.2.1. Central issues

My overall concern is how to support us-
ers in influencing the development and
use of computers at the workplace. The
first distinction is between:

 Parallel user/worker controlled activ-
ities supplementing traditional man-
agement controlled development
activities,

» Cooperative/Participatory design
activities guided by user/worker
interests, and

*  User/worker participation in Cooper-
ative/Participatory design activities
in tradition organizational settings.

Secondly, there is the issue of

» How to organize the activities, what
is the organizational basis, which
groups are involved, when and how.

And, finally, there is the issue of

¢ How to relate PD activities to other
activities in a development project,
how to integrate them into the organ-
izational basis, and how to fit the
activities together on a day to day
basis.
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3.2.2. Results

Practical

The work has contributed to establishing
users, and—in the Scandinavian set-
ting—their trade unions, as legitimate
actors [1,3]. Concrete processes, such as
those described in e.g. [1, 4] and to some
extent [3], provided paradigmatic cases
illustrating how to organize independent
trade union activities, both locally, at the
factory level, and centrally, at the nation-
al and international level.

First, results emerged locally through
the user controlled activities combined
with negotiations, and the examples pro-
vided the concrete prototypical cases
needed for local unions to initiate their
own supplementary activities to influ-
ence the management controlled tradi-
tional system development projects. In
Denmark in particular, trade union
courses played a crucial role in sup-
porting numerous local unions in this
work ([1] and Kyng 1994b).

Secondly, the work demonstrated
how trade union initiated work, on an
international level, could provide major
input for the technological agenda in an
industry ([3, 4] and Utopia 1984).

In addition to the work described
above, on the context for design itself, a
number of contributions have been made
to supplementary activities needed to
support users, particularly workers and
their organizations, in influencing devel-
opment and use of computers. In [3] this
is summarized in the following hypothe-
sis:

“The most important prerequisite for

trade union participation in manage-

ment’s design process is a parallel and
independent process of accumulation of

knowledge on the part of the union.” p.
40.

The discussion of this hypothesis is fol-
lowed by a discussion of the need for ex-
ternal resources and the necessity of
adapting local union strategy to the par-
ticular prerequisites.

At the same time, however, the con-
tinued applicability of this type of results
depends on specific societal conditions
[3], conditions that since the late nine-
teen eighties have deteriorated in Scandi-
navia and were hardly present in other
countries ([3] and Shapiro 1993). The
above mentioned Australian URCOT in-
itiative constitutes a new attempt at pro-
viding external resources for worker in-
vestigations, an initiative that might re-
kindle the interest in this type of results
and bring new input to our own work.

As the PD area developed, a number
of issues emerged where further work
and clarification were needed.

First, in the first and second genera-
tion of Scandinavian PD projects, such
as NJMF and UTOPIA, the PD techniques
used were only just emerging, and later
projects had used only a limited set of
PD techniques. Thus, there was a need to
address:

» How one might organize projects
applying a broader spectrum of PD
techniques.

Secondly, researchers outside the tradi-
tion requested more reports on results as
opposed to process. Thus, there was a
need to address:

*  What can/do interesting results—in
terms of designs—Ilook like.

Finally, different authors argued that se-
vere limits on the applicability of PD ex-
isted. The major issue raised was:

|
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¢ PD in product development.

The first issue is addressed in [12, 14,
15]. Based on two different projects, the
papers describe and discuss the rationale
and the experiences with applying PD
techniques, such as Future Workshops,
Organizational Games, Mock-up Envi-
sionment and Cooperative Prototyping,
in the one and same project.

The second issue was addressed in
[14, 15]. In those two papers we present
the results of the PD activities at Great
Belt. These include (1) an investigation
of problems and bottlenecks in daily
work and cooperation resulting in a new
understanding of the differences be-
tween the existing vertical information
systems and the needs for horizontal sup-
port, and (2) a design of an open hyper-
media system, supporting the continued
use of existing applications such as
word-processors and CAD systems.

The third issue was addressed as a re-
action to claims about the unfeasibility
of PD in product development, see e.g.
(Grudin 1991b, Grudin 1991c, Jiarvinen
1991). The paper [15] discusses these
claims and presents a case of using PD in
product development. At the same time,
[15] presents different degrees of embed-
ding CRA activities in more traditional
development projects.

Theoretical

As described in the submitted papers, the
theoretical inspiration for our work
comes from two sources: one function-
ing as auxiliary subject and related to a
Marxist view of society and forces of
change, including areas such as indus-
trial sociology and pedagogy, and repre-
sented by writers such as (Braverman
1974, Freire 1970, Negt 1972), and an-
other, which can be labelled social con-

struction—as opposed to the mechanistic
foundations of most computer science—
including areas such as hermeneutics,
and represented by writers such as
(Heidegger 1962, Polanyi 1967, Witt-
genstein 1953,1963) and interpretations,
elaborations and supplements by (Drey-
fus & Dreyfus 1986, Suchman 1987,
Winograd & Flores 1986).

One of the early main insights de-
rived from this theoretical position, is
that of system development as an inquir-
ing or learning process [1, 2, 3, 7, 8]. In
[1], this insight was used to criticize the
standard phase models of development
for sacrificing these inquiring or learning
aspects in favour of external control. In
[2], this critique was expanded in rela-
tion to the system perspective, a perspec-
tive that facilitates the reduction of work
to algorithmic procedures and, in gener-
al, treats humans and machines alike. As
a contrast we developed the supplemen-
tary “Tool perspective”, primarily as a
design ideal. An ideal emphasizing the
experience of the users and their possi-
bilities for controlling the computer arti-
fact. This design perspective was further
expanded in [3] where a labour process
perspective on design and use is devel-
oped and subsequently refined to a set of
theses on design for democracy and skill
under the label of The Collective Re-
source Approach to Systems Design. The
theses are (p. S1{f):

e Design of computer support is
design of (conditions for) labour
processes.

« Labour processes cannot be reduced
to information processes.

* Design use models.
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» Hardware should be considered early
in the design, in parallel with soft-
ware, not after. .

» Important aspects of labour proc-
esses—in relation to design of com-
puter support—cannot be formally
described.

» Professional experience with and
knowledge of the labour process for
which computer support is being
designed are important in the design
process.

» Professional experience with and
knowledge of computers are impor-
tant when designing computer sup-
port for a labour process.

* Design should be done with users,
neither for nor by them.

e Mutual learning should be an impor-
tant part of the work in a design
group.
* Design by doing.
» Designers should restrict their activi-
ties to a few domains of application,
and they should spend at least a year
or two getting acquainted with a new
area before doing actual design. .

In [6] and particularly in [7, 8], the de-
sign theory presented in [3] was revised
based on our work related to the field of
CSCW (Computer Supported Coopera-
tive Work) and emphasizing the theoreti-
cal inspiration from social construction.
In [7], we summarized the position in the
following design ideals" (p. 1f):

» Computer systems that are created
for the workplace need to be
designed with the full participation
of wusers. Full participation, of
course, requires training and active o

|
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cooperation, not just token represen-
tation in meetings or on committees.

When computer systems are brought
into a workplace, they should
enhance workplace skills rather than
degrade or rationalize them. Enhanc-
ing skills means paying attention to
that which is often left out of formal
specifications, for example tacit
knowledge. Computer systems are
more than the flow of information
represented in flowcharts.

Computers systems are fools, and
need to be designed to be under the
control of the people using them.
They should support developing
work activities—including commu-
nication—not make them more rigid.

Although computer systems are gen-
erally intended to increase produc-
tivity, they also need to be viewed as
a means of increasing the quality of
results. More output does not mean
better output. The double emphasis
on productivity and quality raises
new questions for the design proc-
ess.

The design process is a political one
and includes conflicts at almost
every step of the way. Managers who
purchase a system may be at odds
with workers who are going to use it.
Different groups of users have differ-
ent needs and system designers often
represent their own interests. If the
inevitable conflicts are pushed to one
side or ignored in the rush toward an
immediately workable solution, that
system may be dramatically less use-
ful and continue to create problems.

Finally, the design process highlights
the issue of how computers are used
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in the context of work organization.
We see this question of focusing on
how computers are used, which we
call the use situation, as a fundamen-
tal starting point for the design proc-
€ss.
The work on the above framework was
inspired mainly by social construction
theory. As a complement, the paper [11]
revisits the earlier, more trade union ori-
ented frame of reference and discusses
the recent developments presented in [7,
8, 9]. In doing so, it introduces the notion
of techniques unsuited for strict external,
e.g. managerial, control.

3.2.3. Related work
Most of the work on contexts for design
has been done by people related to CRA.
This is illustrated by the recent Participa-
tory Design Conference in North Caroli-
na, sponsored by Computer Profession-
als for Social Responsibility in coopera-
tion with ACM. In the two sessions relat-
ing to contexts for design—
“Scandinavian Participatory Design:
From trade unions to organizations” and
“Power relations: Structure and dynam-
ics”—three out of three and two out of
three papers, respectively, were by au-
thors related to CRA (Trigg et al. 1994).
The one exception was a paper by Giirt-
ner and Wagner (1994). Like the afore-
mentioned URCOT initiative Gértner
and Wagner are concerned with worker
influence on system development and in-
troduction based on a trade union tradi-
tion. Their work shares with our CRA
work the emphasis on the contexts for
design as well as on worker controlled
resources.

When we look outside the PD area it
is obvious that CRA, including our later
developments in Cooperative design, has

established close ties with both the social
sciences and the humanities. Early CRA
work included writings related to at-
tempts at establishing a new Working
Life Science, see e.g. (Sandberg 1979).
Central questions for this type of re-
search were how economic and social
structure create possibilities and limita-
tions for change—particularly changes
in a democratic direction—and how re-
search itself may play an active role. This
type of work, as well as that of Freire
(1970), Negt (1972) and Braverman
(1974), played an important role in the
formulation of the research strategy of
the Scandinavian PD projects, particular-
ly in the formulation of the technology
strategies “local action based on central
support” and ‘“alternative systems ex-
panding local choice”.

Also in Scandinavia, “Work Re-
search” increasingly deals with issues re-
lated to users and computers. Among the
issues addressed are what organizational
characteristics further transfer of knowl-
edge from old to new technology (S¢-
rensen 1994).

Recently, researchers with a back-
ground in ethnography have contributed
with important insights into the use of
computers, see e.g. (Heath & Luff 1992,
Suchman 1987, Wynn 1979b), and sever-
al papers by researchers from Xerox in
(Trigg et al. 1994). Ethnography shares
with CRA the emphasis on the situated-
ness of knowledge—and has influenced
this emphasis in our CRA work. In the
US, particularly Lucy Suchman and her
group at Xerox PARC have conducted a
series of projects that have contributed to
a professional and scientific re-orienta-
tion, and have moved field-studies in a
still more participatory direction. Such-
man was also instrumental in presenting
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the Scandinavian CRA to a US audience
and in creating space for such work at
US conferences. On a different level, the
above mentioned organization, Compu-
ter Professionals for Social Responsibil-
ity, have played an important role as a fo-
rum for discussions of alternatives to a
mechanistic view on the use and devel-

opment computers.

Also in the field of HCI, recent work
has stressed the need to move from the
laboratory into real life (Bannon 1991,
Carroll 1995) and writers with a back-
ground in CRA have contributed directly
to the field of HCI (Bgdker 1991).

Finally, it should be remembered that
participatory design or early user in-
volvement is becoming part of the agen-
da in a number of areas, including Infor-
mation Systems and Software Engineer-
ing. However, it is the exception rather
than the rule that this work involves con-
tributions to the context of design. The
most important exceptions are those
found in Nordic IS research, such as the
Finnish Knowledge and Work project
(Nurminen et al. 1985).

The areas listed above share impor-
tant aspects with CRA work on the con-
texts for design. However, these aspects
are, when viewed
ethnography and HCI themselves, main-
ly related to work on design itself, not on

contexts.

3.3. Design in context: Techniques and

tools

3.3.1. Central issues

Within the context presented in sections
3.1 and 3.2 above, the three main issues
for my research on techniques and tools

have been:

Published by AIS Electronic Library (AISeL), 1998

* how to support user contributions
based on user interests,

* how to ground design activities in
the work to be supported, and

 the influence from cooperation itself,
i.e. the consequences of viewing
design as cooperation between peo-
ple with different backgrounds.

Particularly the first issue relates directly
to the question of context: we want to de-
velop tools and techniques that influence
system development but are not a priori
considered to be an integrated part of a
traditional system development project
(cf. the first distinction in subsection
3.2).

3.3.2. Results

Practical

The initial motivation for my work with
these issues was a number of unsuc-
cessful attempts to use existing descrip-
tion and demonstration oriented ap-
proaches in PD.

The techniques and tools presented in
the submitted papers are mainly non-
computer-based. Using non-computer-
based techniques and tools in PD has
several practical advantages:

» there are no substantial costs—and
virtually no difficulties—associated
with getting the necessary tools,

+ technical details, e.g. of a new ver-
sion of a prototyping tool, do not get
in the way, and

¢ PD activities can draw on the users
initial knowledge of and familiarity
with the tools (e.g. pen, paper, scis-
sors and cardboard).

Furthermore, the non-computer-based

techniques and tools support continuing,
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active engagement from all participants,
users and professional designers alike.
Through the interest created by the
hands-on activities these techniques and
tools overcome some of the difficulties
with rapidly decreasing user engagement
and eventually lack of participation ex-
perienced in some earlier PD activities,
see also (Ehn & Sjdgren 1991).

Turning to the techniques and tools
themselves, there is first of all the use of
mock-ups. Mock-ups were introduced in
(2] and later further developed in 3, 4, 5,
9, 12]. The use of mock-ups allows users
in PD to experience simulated use of the
computer artifacts being designed and to
participate in the original construction as
well as in modifications of the mock-up.
As opposed to the usually unfamiliar
task of reading descriptions, users en-
gage in (simulated) work and thus make
direct use of their work-related knowl-
edge and experience. As developed in the
UTOPIA project {2, 3, 4] the use of mock-
ups supports both user-interface aspects
and the structuring of the domain model.

The organizational tool kit is another
useful outcome of the UTOPIA project.
Through the use of problem domain spe-
cific icons for functions, tools and mate-
rials it supports users in describing work
organization [4]. As opposed to tradi-
tional flowcharts, the basic building
blocks are well-known to the participat-
ing users, and thus ease of use increases
and initial learning time is reduced.

In addition to these PD techniques
developed in the early eighties, two other
techniques were part of our tool box at
that time: “True Stories” and workplace
visits. Originally, we developed them in
the DUE project in the late 1970ies but
they were not discussed in research pa-
pers until 1988 [5]. True stories present

design relevant information, such as cri-
tique of existing artifacts, in a generally
understood form, that of a story and
hereby makes it directly accessible to the
users. Workplace visits provide users
with access to relevant experiences with
computer use through dialogues with
people with a similar background.

Organizational Games are another
important result of Scandinavian PD.
Originally developed by Ehn & Sjtgren,
as a self-contained technique for devel-
oping work organization to make better
use of new, but already installed compu-
ter support (Ehn & Sjogren 1991), it has
been applied in a number of different
contexts for more “traditional” PD pur-
poses. Thus, [12] presents how Organi-
zational Games are used as one out of
several PD techniques in the AT project,
a project on a “whole organization PD
approach” to the development of compu-
ter support and work organization.

The techniques and tools described
above have been in use since the mid
eighties. And they—as well as our under-
standing and their theoretical underpin-
nings—have undergone a continuous de-
velopment based on our own use of them
in a number of different projects 3, 4, 5,
9, 12].

Since the introduction of the use of
mock-ups we thus have:

* broadened the scope of their use,
from the original focus on produc-
tion type work to e.g. supervision
and administration,

» developed the technique e.g. by inte-
grating it with initial analysis/mutual
learning, Future Workshops and
cooperative prototyping and by inte-
grating the use of computer-based
materials in mock-ups.
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We have also developed a number of cas-
es which illustrate how the different PD
techniques and tools may be combined in
a development project, and how they re-
late to the non-PD activities {12, 14, 15,
17].

In the last few years, we have gained
increased knowledge of and experience
with the use of the techniques and tools
by designers outside the tradition. In par-
ticular, we have learned about the break-
downs that they experience [15].
Through this, we have seen the need for
developing a much more explicit treat-
ment of that which makes the mock-ups
and prototypes useful in PD activities:
the work being supported. In earlier
CRA papers on mock-ups and proto-
types, focus had been on the artifacts be-
ing built. In papers such as [7, 13], we
had stressed the importance of what we
called the use situation: the concrete, sit-
uated use of existing computer support—
use in context so to speak. And when we
ourselves used mock-ups and proto-
types, our understanding of the so-called
use situation was a crucial background
for doing this. As it turned out, our pres-
entations in papers such as [7, 13] and
(Bodker & Grgnbak 1991b) were inade-
quate in conveying our ideas on using
mock-ups and prototypes in PD work-
shops to others. To paraphrase [8]: our
presentations were not able to bridge the
gab between the understanding of non-
CRA designers and the ideas of simulat-
ing work using mock-ups. Thus we sup-
plemented our work with an explicit
treatment of the “use” or “work” part of
the picture. The central idea is to develop
the rather vague notion of use situation
into the pair: work situation and use sce-
nario. I introduced the pair in [15] and
further developed it in [16, 17]. Work sit-

uations capture relevant aspects of exist-
ing situations whereas use scenarios in-
dicate how computer support and chang-
es in work organization may improve
upon work situations. Through the corre-
sponding artifacts, “work situation de-
scriptions” and particularly “use scenar-
io descriptions”, the grounding of the use
of mock-ups and prototypes in the work
of the users is made both concrete and
visible. Finally, this pair also made the
notion of “example data”—i.c., data
based on the work situations that make a
mock-up or prototype suit a specific use
scenario or set of scenarios—more con-
crete and thus more understandable.

As described in e.g. [15] the tech-
niques and tools presented above have
been used successfully in the sense that
major contributions have been made by
users in projects applying them. Howev-
er, the “new” artifacts, the work situation
descriptions and the use scenario de-
scriptions, have to be put to use the right
way to make sense—just like the mock-
ups and prototypes. With respect to the
descriptions, the main point is that they
are intended to set the stage for the use of
mock-ups and prototypes for people who
already know the work in question, they
do not make much sense to outsiders,
people with no prior knowledge of the
work and organization in question [16,
17].

The tools and techniques presented
above have been developed in a number
of major projects where users and re-
searchers have cooperated in action re-
search type activities. In these projects
existing, traditional techniques and tools
have been applied, and to the extent that
they did not work satisfactorily we have
tried to develop alternatives more or less
on the fly. Those alternatives that worked
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in the concrete setting of the projects
were then later reported on, cf. e.g. [4, 5],
and their theoretical foundation gradual-
ly expanded, together with continued ex-
periences from use of modified versions.

Most of the CRA techniques and
tools have stood the test of time, i.e., as
we developed their theoretical underpin-
nings we have been able to further devel-
op the techniques and tools so that they
continue to be in the front of current PD
techniques and tools, cf. e.g. (Muller &
Kuhn 1993, Schuler & Namioka 1993).
There are, however, some exceptions—
techniques and tools that did not develop
as we originally hoped. I conclude this
presentation of practical results with a
short discussion of these.

First of all, there are the system de-
scription techniques and tools mentioned
in [1}. In retrospect the cooperative na-
ture of the description technique provid-
ed substantial improvements over non-
cooperative techniques such as the “Sys-
tem Description for Users” discussed in
[1]—improvements, which made
enough of a difference in the projects ap-
plying these techniques to justify their
use. However, the later techniques and
tools, primarily mock-ups and the asso-
ciated scenarios, are much better suited
for PD than the description based tech-
niques and tools presented in [1].

Secondly, there are the techniques
based on the derivation of demands for
changes based on goals. Such techniques
were developed in the first generation
projects, such as DUE [1], but subse-
quently techniques developed from the
Future Workshops of Jungk and Miillert
(1987) supplanted the goal based tech-
niques. As discussed in [5] the Future
Workshop based techniques allow peo-
ple to work on concrete criticism and

concrete, positive visions, without the in-
termediate step of formulating goals.
Finally, there are the computer-based
techniques and tools. With respect to
techniques, important results have in-
deed been achieved, cf. [14, 15] (and
(Bgdker 1987, Bgdker & Grgnbak 1989,
Grgnbzk 1991) for related results by
some of my colleagues in Aarhus). But
we are still a long way from realizing the
vision outlined in [6] mainly because the
development of computer-based tools for
PD was more difficult than we anticipat-
ed. Computer-based tools are, however,
at the center of our current research ef-
forts and T will return to the issue of the
slow progress in section 5, Future Work.

Theoretical

Now let us turn to a discussion of the
concepts used and developed in the sub-
mitted papers. First of all, there is the no-
tion of cooperation itself. In [1] the char-
acterization of system development as an
inquiring process, producing new under-
standing was used to ague for the need of
cooperation in design, i.e. for PD and to
explain the problems of traditional ap-
proaches to user involvement. In [3] co-
operation was also discussed from the
point of view of the competencies neces-
sary for design of computer support, and
the argument was summarized in the the-
sis:

“Design should be done with users, nei-
ther for nor by them.”

[3] also introduced two other concepts
which are basic to the understanding and
further development of our techniques
and tools: the notion of family resem-
blance derived from viewing design as a
language game, and that of “hands-on”
experiences, in [3] introduced under the
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label “design by doing”, see also {5, 6,
9].

Within the general theoretical frame-
work of CRA “involved action” is
viewed as primary, compared to “de-
tached reflection”, and thus new insight
must be based on—be grounded in—in-
volved action. At the same time, our fo-
cus is on the development of new compu-
ter-based artifacts and new work practic-
es using these artifacts. This constitutes a
significant challenge, a challenge that is
not met by most techniques and tools
outside the PD area because they assume
the use of techniques and tools, such as
requirement specifications, in ways that
do not relate to the experiences of the us-
ers, that are not grounded in involved ac-
tion.

Family resemblance

The techniques and tools presented
above meet the challenge by creating a
family resemblance between the work
experiences of the users and the design
situations. In the design examples dis-
cussed, e.g. in [9], family resemblance is
created between, on the one hand, the sit-
uations and the artifacts involved in these
design examples and, on the other, work
situations, tools and materials that are
well-known to the participating users. A
resemblance that is sufficient to allow the
users to make sense of the design situa-
tions by drawing on their experiences
with involved action in work and thus al-
low them to act involved in the design
situations, simulating work with simulat-
ed computer support.

In addition, materials and tools used
to build mock-ups—such as paper, card-
board, plywood, nails, pens, scissors,
and hammers—are well-known to the
users. Discussing and making changes to

a mock-up is thus possible by drawing on
the family resemblance with activities
such as drawing your own favourite
house, or building a doll house, activities
that are well-known to most.

The first aspect of family resem-
blance in design situations, supporting
users in drawing on experiences from
work, in understanding and using the
computer artifact being designed, has
also been successfully applied using
computer-based prototypes, cf. e.g. [14,
15]. However, the second aspect of fam-
ily resemblance, that of supporting an
understanding of the space of possibili-
ties and limitations for change, has been
more difficult to achieve with computer-
based tools and techniques than we orig-
inally imagined.

Hands-on experiences

The second notion introduced in [3] was
that of hands-on experiences. Inspired by
Polanyi (1967), Heidegger (1962) and
especially Winograd & Flores (1986)
and Dreyfus & Dreyfus (1986) we devel-
oped a design approach based on in-
volved action, on the use of artifacts as a
basis for reflection on them [5, 7, 8, 9].
The main point is that fluent activity, par-
ticularly expert performance, is not
based on explicit rule following, and that
crucial aspects of our knowledge is not
explicit. In order to find out in what ways
an emerging design is effective in sup-
porting work and in what ways it fails de-
tached reflection is insufficient. Hands-
on experiences from trying to use the
computer support are needed, and using
mock-ups and prototypes to simulate
work with the computer support being
designed is one way of getting these
hands-on experiences. However, viewing
involved action as primary and detached
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reflection as secondary does not imply
that detached reflection does not play an
important role in our design activities—
only that the role is different. In tradi-
tional prototyping for example, where
new designs are only demonstrated to the
users prior to soliciting contributions
from them, we may characterize their re-
actions in the following way:

“As long as the users do not experience
what it would be like to work with a sys-
tem under development, their contribu-
tions will mainly be based on prejudice,
that is on pre-judgement.” [16, pp. 1f —in
manuscript]

User contributions are in such cases
grounded in involved experiences with
other artifacts. Thus the more innova-
tive—or the more different from these
other, existing artifacts—the emerging
artifacts being designed are, the less ap-
propriate the user contributions are likely
to be.

On the other hand, when detached re-
flection follows a breakdown in involved
action—in the use of a (simulated) com-
puter artifact—then it is possible to base
discussions on that breakdown and the
use that led to it [8, 9].

As mentioned above, the main quali-
ty of the mock-ups and prototypes in re-
lation to PD is their ability to support us-
ers in bringing their work related knowl-
edge and experience to bear in the design
process. But for this to happen, it is not
enough that users carry out simulations
of (any kind of) work. It is necessary to
support the users’ specific work related
knowledge and experience. As described
in [15, 16, 17], this is done through the
creation of mock-ups (and/or prototypes)
with example data and the preparation of
a set of use scenarios based on initial
analysis and mutual learning. Originally,

we used the concept of “use situation”
(7, 13] in talking about grounding design
in use. However, this is basically an anal-
ysis-oriented term—as opposed to de-
sign-oriented—and as described in [15]
it was insufficient in explaining the rea-
sons for grounding the “hands-on” activ-
ities in the work of the users. To this end,
the basic distinction was made between
work situations, capturing relevant as-
pects of existing situations, and use sce-
narios, setting the stage for exercising a
mock-up or prototype. These concepts
were then used to explain the relation be-
tween the work being studied, as part of
a design project, and the hands-on activ-
ities, including how to prepare mock-
ups/prototypes and example data.

In addition, to the basic distinction

. between existing situations and stage set-

ting scenarios, a number of supplementa-
ry categories were introduced. With re-
spect to “the existing” these were: re-
minders of initial study, work situations
and work situation overviews. With re-
spect to future use these were: use sce-
narios, use scenario scripts, exploration/
requirements scenarios and explanation
scenarios. The first five of these seven
categories relate rather directly to the
hands-on design activities, whereas the
last two categories are closer to the way
requirements and scenarios are treated in
other, related approaches.

Descriptions, in the first five catego-
ries, are characterized by their open-end-
edness: they are in no way intended to be
self contained, but to be used by people
(users and designers) who know the real-
ity they refer to. Thus, when needs arise
to go beyond such descriptions, this is
simply done by revisiting this reality.

Contrary to this, exploration/require-
ments scenarios are closed in the sense
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that they are intended to supply the use
details needed to discuss whether or not
some established requirements are met
by the current technical possibilities.
One of the advantages of this scenario
approach to requirements is that in this
way it is straightforward to keep track of
the relation to the use scenarios that form
the basis of the requirements.

Explanation scenarios are of a third
kind. Like a number of other uses of sce-
narios (cf. the introduction in (Carroll
1995) and (Campbell 1992)) they are
rather detailed accounts of projected fu-
ture use of a system. Explanation scenar-
ios are used to capture some of the hy-
pothesizing involved in developing a de-
sign, but these scenarios of projected use
are not intended to be the last element in
a movement towards bringing use into
the design reasoning. Just as with the ex-
ploration/requirements scenarios, the
scenario form makes the relation be-
tween explanation and use scenarios
straightforward, which in this case facil-
itates later evaluation of the hypotheses
of the explanation scenario through
hands-on exploration based on a use sce-
nario.

In [16], the open-endedness of the ar-
tifacts representing work related under-
standing in the design process is also
used to explain why the concept of user-
proxy (Hughes ef al. 1993) is not useful:
it freezes the level of understanding to
that established by the user proxy in ana-
lysing the work of the users, since the
user-proxy, in the user-proxy/designer
activity, has no first hand access to user
experience.

The papers [17] and [10] have taken
the CRA work described above and in-
vestigated two supplementary aspects.

In [17] the different design artifacts
and their use are presented and discussed
through viewing them as representations.
In general, representational artifacts can
be seen as having representational and
non-representational aspects. However,
for some representations, such as proto-
types, there is potentially a third catego-
ry, that of actual aspects. This category
may be used to explain some of the diffi-
culties involved in using computer-based
design artifacts—as opposed to non-
computer-based.

Finally, [10] develops the notion of
tailoring as “design in use”, which
supplements the “use in design”, the
hands-on exploration described above.
The paper develops a terminology of tai-
loring covering both the changing of ar-
tifact behaviour itself and the needs of
people engaged in making such changes.
The activity of changing the behaviour of
a computer artifact is characterized as
“choosing”, “constructing” or “altering”.
Using this classification, it is then argued
that the provision of high-level, applica-
tion oriented building blocks for system
construction and modification can be
viewed as transforming cases of “alter-
ing” into cases from the much simpler
category of “constructing”.

3.3.3. Related work
Numerous researchers in the PD area are
working on techniques and tools, mainly
non-computer-based, similar to those de-
scribed above. These include PICTIVE
(Muller 1991), Storyboard Prototyping
(Andriole 1989), Cooperative Interactive
Storyboard Prototyping (Madsen & Aik-
en 1993) and CARD, (cf. Muller et al. in
(Carroll 1995)).

PICTIVE is an example of non-com-
puter-based techniques and tools/materi-
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als emphasizing the immediate under-
standability of the tools/materials to the
participating users. Focus is on the de-
sign of interfaces, and the process is ba-
sically a design discussion, where the in-
terface is gradually designed in the form
of concrete screens or windows. Tech-
niques like PICTIVE do not support the
kind of hands-on experience possible
with mock-ups or prototypes, but the co-
operative nature of the process combined
with the familiarity of the tools/materials
make PICTIVE and similar approaches
well-suited for the design of computer
support that is not intended to radically
change the work in question.

The Storyboard Prototyping tech-
nique takes a task view on the use of an
emerging system. Through a sequence of
screens support of a specific task is dem-
onstrated to the users as a basis for com-
menting on the design.

Cooperative Interactive Storyboard
Prototyping, CISP, is a development of
Storyboard Prototyping based on the ide-
as from CRA presented above, cf. (Mad-
sen & Aiken 1993). The modification of
Storyboard Prototyping is intended to
solve two problems: first, it adds use of
the prototype—i.e. hands-on expe-
rience—to broaden the basis of user con-
tributions; secondly, it uses a computer-
medium for the storyboard prototype, in
a way intended to support modifications
to a storyboard in a design session. This
is done through developing domain spe-
cific building blocks, which are then ma-
nipulated in the design sessions. I return
briefly to this issue below in section five
on Future Work.

The CARD technique combines ide-
as from Storyboard Prototyping and Or-
ganizational Games as developed by Ehn
and Sjogren. In the CARD technique,

cards are used to represent elements in a
work flow, such as screens, and then used
for a cooperative design of task flows to
be supported by the system being devel-
oped.

Scenarios are also attracting in-
creased attention in recent years. When
comparing our use of scenarios with oth-
er uses, as listed in e.g. (Campbell 1992,
Carroll 1995), the major difference is
that our scenarios are used mainly to set
the stage for cooperative design work-
shops. They are not used as direct sourc-
es for evaluation or design, but contrib-
ute via workshops. Furthermore, our sce-
narios are grounded in existing work sit-
uations in real organizations.

The grounding in real work situations
at specific user organizations is also cen-
tral in a number of techniques from eth-
nography. Indeed, our own cooperation
with people working in ethnomethodolo-
gy influenced our views on the issue.
However, ethnographic techniques, as
presented in e.g. (Suchman & Trigg
1991, Wynn 1991), are still rather expert-
based. The techniques emphasize the
complexity and situatedness of work but
the way this is brought to bear on design
is through studies done by experts, not
through cooperative techniques.

Finally, it should be noted that al-
though the four techniques listed in the
beginning of this subsection share a
number of “technique and tool aspects”
with those of the submitted papers, a
philosophical rationale of the kind men-
tioned above is not present. Examples on
related “philosophical rationales” may
be found in (Naur 1985) where Naur uses
Ryle to argue for the primacy of the con-
ceptual framework building or in his
words theory building, in a group of pro-
grammers, during the development of a
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program over the “external” design or
program itself, and the indispensability
of the humans having the theory in the
continued use, modification etc. of the
program.

|

4. On methods

Methods is a low key subject in our sci-
ence, to say the least. As an example of a
positive view of such a state of affairs I

quote C. Wright Mills, who wrote in
1952:

“Method and theory are like the lan-
guage of the country you live in: it is
nothing to brag about if you can speak it,
but it is a disgrace, as well as an incon-
venience, if you cannot”, (1980, p. 64).

On the other hand, in times of emerging
reorientation, and that is what I have ar-
gued for holds for computing science,
we might conclude that we face a task
somewhat like developing a new lan-
guage, speaking it, and at the same time
try to communicate with people speak-
ing different languages. Indeed, the ap-
proach of my colleagues and myself can
be presented using this analogy. Howev-
er, the major point is that creating or con-
tributing to the creation of new situa-
tions, situations that from our point of
view were relevant and interesting, usu-
ally preceded our work on developing a
new “language”, i.e. parts of new meth-
ods. In this way our confrontation with
and needs in these situations directed our
work on developing new ways of work-
ing, new methods. From the outset, this
work too was low key, rather similar in
flavour to the following quote from

Mills:

“In brief, “methods” are simply ways of
asking and answering questions, with
some assurance that the answers are
more or less durable. “Theory” is simply
paying close attention to the words one
uses, especially their degree of generality
and their interrelations.” (1980, p. 63).

On the other hand, it was at the core of
our methodological concerns that differ-
ent “ways of asking and answering ques-
tions” really made a difference.

In our work we introduced a close
and manifest coupling between practical
and theoretical work, together with a
questioning and reinvestigation of the
basis for and consequences of the pre-
vailing notion of value-freedom. In the
submitted papers, a basic methodologi-
cal theme can be described as an insist-
ence on concrete experience as the basis
for theoretical work—both within re-
search and system development, see [3,
71.

On a practical level this has led us to
organize major parts of our research as
projects involving close cooperation
with users—the people who together
with us can “produce” such concrete ex-
perience [1, 3, 4, 14, 15]. Furthermore,

* when the formation of new research
areas, such as PD and CRA, is taking
place, and

* when the existing framework—both
with respect to research and system
development—does not accommo-
date major concerns, such as user
interests,

then such insistence on concrete experi-
ence implies a major effort directed to-
wards creating activities at different lev-
els that may eventually produce that ex-
perience—in the case of CRA, experi-
ence at the level of contexts for design as
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well as design itself. Thus initially, dur-
ing the time when CRA was being
shaped, large action research projects
played a dominant role in our work, cf.
[1, 3, 4] (as well as (Bjerknes & Brat-
teteig 1988, Ehn & Sandberg 1983, Nyg-
aard 1979)). Gradually, these projects
created experience with a range of possi-
bilities for workers and their trade unions
to influence the development and use of
computers. Concrete experience that in
turn informed theoretical investiga-
tions—and subsequently created a con-
text with new possibilities for the devel-
opment of techniques and tools support-
ing user influence in design. During the
following years of research along these
lines, projects providing concrete experi-
ence continued to play a major role but
now often in the form of experimental
system design projects as opposed to the
more  spectacular action research
projects. As the body of experience grew
and as the trends in society, on which
much of the initial work had revolved,
weakened the pressure for continued
work producing concrete experience
lessened and at the same time the need
for theoretical work up increased. Thus
theoretical work such as (Bgdker 1991,
Ehn 1989, Grgnbaxk 1991, Mogensen
1994) played an increasing role in CRA
since the mid nineteen eighties. Finally,
in the current stage of my research—and
that of our group in Aarhus—we have
come to a point where a major effort is
directed towards realizing a computer-
based development environment (Kyng
1994a). Viewed from the outside it might
seem possible for us to have conducted
this experimental work much earlier.
However, without the context being in
place, without the experiential basis of

the earlier work, this would have been a
different endeavour.

Looking back and caracterizing the
work of my colleagues and myself it is
obvious that we have moved outside the
boundaries of what is traditionally con-
sidered methods with a solid science
foundation. But I write “‘considered”, be-
cause according to the view presented
here a “solid science foundation” is more
myth than reality and, consequently, no
method rests on such foundations be-
cause no science does as beautifully ar-
gued by Peter Naur in (1992). What we
have done is an attempt to develop new
methods suited to our scientific pursuit in
computing science. We have not fol-
lowed traditional science methods but in
important respects we are even further
removed from social science and human-
istic methods: our basic interest is con-
structive, not “just” to understand and
explain. Our basic approach is experi-
mental, not laboratory based, but inter-
ventionistic.

]

5. Future work

Since the formation of CRA, beginning
in the early nineteen seventies, the origi-
nal vision of supporting a trend towards
increased industrial democracy with the
trade unions as a major player has lost its
unifying role. Outside Scandinavia trade
unions have never been thoroughly in-
volved in a PD based strategy until the
recent establishment of URCOT in Aus-
tralia, and within Scandinavia the situa-
tion proved to be more complex and less
favorable than we, as proponents of the
“new Scandinavian model” for techno-
logical research and development, had
hoped for—although not less favorable
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than we had feared [3]. We never consid-
ered CRA to be the driving force in these
developments. CRA was—and is—seen
as supporting existing trends in society,
and to the degree that these trends
change so do the conditions for how
CRA may support and interact with ac-
tors outside the world of CRA. Thus,
while the original concern for democracy
is still there, new, more diverse and more
intricate partnerships are currently being
sought and the outcome of this is still un-
certain. Looking at current research is-
sues and themes one may characterize
the situation as one of re-evaluating sev-
eral of the original strategic premises
without having found the same kind of
clear direction as in the nineteen seven-
ties.

This is illustrated by the call for par-
ticipation from the Third Biannual Con-
ference on Participatory Design (Chapel
Hill, North Carolina, October 1994, see
also (Trigg et al. 1994)), which—among
others—Ilists the following topics:

* the ethics of participation, e.g. obli-
gations to management versus work-
ers, and designers’ responsibility for
what happens “down stream”,

» the politics of participatory design,
e.g. identifying “stakeholders” over
the course of a project,

* relations of participatory design
approaches to the labor movement,
e.g. to labor unions’ own technology
development and analysis efforts,

« the theoretical roots of participatory
approaches to design, e.g. connec-
tions to Action Research.

As mentioned, these topics are on the in-

ternational agenda of PD research and

they reflect a renewed focus on contextu-
al issues. At the same time, they are high

up on my own research agenda and
formed an important part of my opening
keynote at the above mentioned PD con-
ference. However, my current research
on these topics is emergent and not yet in
a form ready to publish.

When we turn from the context, the
strategies and resources, to the tech-
niques and tools the situation is sim-
pler—and the major determining factors
are more within the realm of participa-
tory design and traditional scientific con-
cerns.

From the formation of CRA and until
today most work in this area focuses on
low tech tools, e.g. (Muller et al. in Car-
roll 1995, Ehn & Sjogren 1991, [1, 2, 9,
16] and Kensing & Madsen 1991). The
work that involves computer-based tools
either exclude major modifications from
the participatory activities themselves,
cf. (Badker & Grgnbak 1989, Bgdker &
Grgnbaek 1991a, Grgnbak 1989, and
[14, 15]) or it focuses on very limited ar-
eas such as interface design for video
cassette recorders (Madsen & Aiken
1993). This situation is unsatisfactory for
three reasons.

First, PD, without computer-based
tools, will prevent increasing integration
of 1) direct user interaction with the
computer artifact being designed and 2)
the activities modifying the artifact. Par-
ticularly, when new forms of computer
support are being designed such direct
interaction is needed in order to engage
the tacit knowledge of the users, and the
non-participatory loop constitutes an un-
necessary time-delay.

Secondly, the understanding of possi-
bilities for change that the users have
when low tech tools are used, is an un-
derstanding of the possibilities exactly
with low tech tools and materials, i.e., in
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the domain of the representation. It is not
an understanding in the domain of the
computer artifact itself.

Finally, computer-based tools have
the potential of improving the efficiency
in modifying a mock-up/prototype com-
pared to the current process of changing
dozens of screen-designs on paper or
slides, see also [9].

It is not the case that attempts have
not been made at developing such sup-
port. There are, however, four major ob-
stacles:

First, the tools must provide adequate
support for the users in understanding
the space of possibilities and limitations
for change of the computer artifact being
designed.

Secondly, the tools must provide ad-
equate support for the users in under-
standing the different aspects of the cur-
rent representation of the computer arti-
fact being designed: what is representa-
tional, what is non-representational and
what is actual.

Thirdly, it requires a combination of
people skilled in PD and people skilled
in the development of advanced compu-
ter-based tools.

Finally, the tools should support de-
sign as a cooperative activity.

The first issue has been on the Scan-
dinavian PD agenda for a long time.
Kristen Nygaard, in his keynote speech
(1984), introduced the notion of profes-
sion oriented information processing
languages, and indeed the pioneering ob-
ject-oriented programming language
Simula 67 introduced the idea of a gener-
al purpose language serving as a sub-
strate for special application languages
(Dahl et al. 1971, p. 2f). As an example,
Simula realised the discrete event simu-
lation capabilities as a special class.

However, with the exception of tools for
user interface design, such as (Grgnbak
et al. 1991, Madsen & Aiken 1993),
there has not been much progress since
SIMSET and SIMULATION of Simula
67. 1t is our hypothesis that the reasons
for the very slow progress are a combina-
tion of lack of attention to the three other
points listed above, including inadequate
understanding of the issue of developing
computer-based tools that are under-
standable to users.

Our current work—organized in the
DEVISE centre—is aimed at creating an
environment for experimental system de-
velopment (Grgnbzk & Knudsen 1992,
Kyng 1991). In doing so, we draw on and
develop ideas from computer supported
cooperative work in order to support de-
sign as a cooperative activity. Secondly,
our group includes people with a back-
ground in PD as well as people with a
background in creating object-oriented
programming environments. Finally, we
are developing our original approach to
user understandability by combining ide-
as from object-oriented domain model-
ling with work on application frame-
works (Kyng & Nielsen 1993) and hy-
permedia (Grgnbzk & Trigg 1994). In
this endeavor it seems reasonable to ex-
pect that we can benefit from a number
of other efforts directed at developing al-
ternatives to the traditional, functionalis-
tic approaches, e.g. the work of Goguen
and colleagues at the Oxford Centre for
Requirements and Foundations (Goguen
1992), as well as work on object-orienta-
tion, e.g. that of Rosson and Alpert on
cognitive consequences of object-orient-
ed design (1990).
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Notes

'In fact part of this debate is reflected in the choice
between “computer” and “computing” science: the
term computer places focus on the machine,
whereas computing emphasizes the use of the
machine.

*Throughout this overview paper, references to the
papers that [ have submitted for the degree doctor
scientiarum are given in square brackets, i.e. “[...]".
They are listed immediately after this notes section.
The other papers referenced are listed in the end of
this paper.

Referring to the managers of people using com-
puters as “users™ is misleading and has not been
done in Scandinavian work related to PD. Thus my
choice is really between 1) not using the term
“users” at all, and only talk about “end-users,” or 2)
using the term “users” to denote “people using
computers.” In this overview paper I do the latter.

*All examples are from paper and panel sessions at
CHI ‘94, Boston 1994.

*Other important contributions in this area are
those of Markku Nurminen (1988), Christiane
Floyd (1987), Winograd and Flores (1986), and
Dreyfus and Dreyfus (1986). However, for the pur-
pose of this overview paper it suffices to say that
Nurminen like Bansler presents a tricotomy
whereas the other three contrast a traditional view
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with its “negation” in a number of dimensions.

(’Recemly, his characterization of the information
theoretical school has been criticized, but not in
ways that involve the characterization of the other
two schools (Dahlbom 1993, pp. 211ff).

"The later, Norwegian Florence project 1984-87, is
another example on moving from the “workers cor-
rective” to a managerial system development
effort, to developing alternative systems (Bjerknes
& Bratteteig 1988).

#1n this subsection, 3.1, I do not attribute results to
specific papers. This is done in the following two
subsections, 3.2 and 3.3.

Over a period of 13 years, 300-500 people per year
took a one week course on local union work in rela-
tion to computer use (Kyng 1994b).

'“The increase in awareness and knowledge was
partly due to a number of Nordic conferences
organized by the graphical workers unions and
their decision to produce 70.000 copies of the final
report from the UTOPIA project (Kyng 1994b).
""One first indication of this was the failure of the
Swedish state-owned company Liber/TIPS to pro-
duce a commercially viable system based on their
cooperation with the UTOPIA project (Ehn 1993, p.
58).

ZHowever, as listed in the first bullit above, the
work in the UTOPIA project itself managed to dem-
onstrate that “technological and work-organiza-
tional alternatives exist, alternatives that support
high quality products and development of skill at
work”™.

“Theses and design ideals like these do not make
sense in themselves, they are not self-contained,
closed entities but need to be grounded in the expe-
rience of the reader. Thus, in the papers presenting
them concrete examples play an important role. For
that grounding, I refer the reader to the papers.

|
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