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PREFACE

The IRIS seminars are small working conferences, where all participants
contribute, mostly with papers, but also with posters, demonstrations, etc.
The focus of the 12th IRIS was Creativity and Systems Development. To
emphasize creativity, the conference was centred around workshops and
other creative activities. Participants were asked to contribute with
empirical experiences or theoretical contributions concerning creativity,
or with suggestions for workshops, etc. to be conducted at the conference.
As the conference site we had chosen Skagen, an old city at the northern
point of Denmark, where, at the turn of the century, Scandinavian artists
used to gather in the summer. We hoped that this once so creative
environment, would be an appropriate environment for our creativity as
well.

The program of the conference looked like the following:

Sunday

Dinner, presentation of participants, film on Skagen and creativity.
Monday

Introduction, group discussions of papers

Parallel work shops: STEPS (C. Floyd et al.), Role Playing (A. Kjar, M.
Bartholdy), Future work shop (M. Kyng, S. Bgdker).

Tuesday

Parallel work shops: An Artificial World (B. Dahlbom, L.E. Janlert),
Prototyping (P. Kuvaja, K. Grgnbzk), Playing DTP (D. Sjogren et al.)
Lectures in two parallel sessions:

« A (Chair: Lars Mathiassen): Erik Stolterman, Seppo Visala, Berit
Thaysen/A. Munk-Madsen.

B (Chair: Joan Greenbaum): Astrid Marie Reksnes et al., Niels
Jacobsen, Marikka Pihlaja.

Hearing on design and creativity, chair: Pelle Ehn.

"Forum Theatre" on systems development.

Wednesday

Parallel work shops: Soft Systems Methodology (L. Mathiassen, P.A.
Nielsen), HIS and Simulation (M. Nurminen et al.), Communication and
assertiveness (R. Markussen).

Conclusion.



Organizers of the conference were Pelle Ehn, Lars Mathiassen and
Susanne Bgdker. The organizers would like to thank all the participants
for some wonderful days. Grants from Nordiske Forskerkurser, Aarhus
Universitets Forskningsfond, Statens Humanistiske and Statens
Samfundsvidenskabelige Forskningsrdd have made the conference a
reality. Kirsten Kaadt, Karen Mgller, Tove Legaard, and the rest of the
administrative staff at the Computer Science Department, Aarhus
University have been very helpful with respect to the many practical tasks
surrounding the conference.

These volumes contain the papers presented at the conference, in lecture
sessions and in working groups. Furthermore, some, but not all, of the
workshops are reported on. The participants were:

Karen Albertsen, Liam Bannon, Jgrgen Bansler, Merete Bartholdy, Ole
Bisgaard, Gro Bjerkness, Sussie Brandrup, Tone Bratteteig, Bengt
Brattgird, Lars Bakgaard, Keld Bgdker, Susanne Bgdker, Kathy Carter,
Bo Dahlbom, Pelle Ehn, Inger Eriksson, Annika Finnis, Per Flensburg,
Christiane Floyd, Joan Greenbaum, Guido Gryczan, Kaj Grgnbzk, Ann
Higerfors, Erling Havn, Ari Heiskanen, Austin Henderson, Jesper Holck,
Kjell Ake Holmberg, Stig Holmberg, Niels Jakobsen, Lars Erik Janlert,
Yana Kane-Essig, Karl Kautz, Pentti Kerola, Arne Kjer, Kari Kuutti,
Pasi Kuvaja, Morten Kyng, Jens Kaasbgl, Birthe Lund, Kim Halskov
Madsen, Randi Markussen, Lars Mathiassen, Preben Mogensen, Andreas
Munk-Madsen, Bengt Mollerud, Peter A. Nielsen, Kenneth Nilsson,
Markku Nurminen, Mads Ngrby, Agneta Olerup, Birgitte Ravn Olesen,
Marikka Pihlaja, Fanny Michaela Reisin, Astrid-Marie Reksnes, Timo
Saarinen, Markku Si#ksjirvi, Dan Sjogren, Jan Stage, Erik Stolterman,
Lucy Suchman, Carsten Sgrensen, Berit Thaysen, Michael Thomsen, Kari
Thoresen, Randy Trigg, Timo Vara, Seppo Visala, Anders Wiberg,
Daniela Wegge, Eleanor Wynn, Leikny @grim and Kristin Aardal.
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DISCOVERING THE HUMAN ACTORS IN HUMAN FACTORS

Liam J. Bannon

Dept. of Computer Science
Aarhus University
Denmark

1 Introduction: A Question of Perspective

This essay discusses some problems and prospects for the field of human factors
or ergonomics, specifically the more recent, and diversified field of
human-computer interaction. Its main aim is to develop awareness of how an
often unarticulated, though dominant perspective in the field can blind us to
other more fruitful conceptions of human-computer interactions, and to
emphasize the importance of shifting perspectives in the design process.

1.1 What'sina Name?

The terms we use to describe the objects of interest in a domain can be seen as
reflecting our underlying conceptions about the domain. Naming things, as well
as being a primordial human activity, has often had important social
consequences (eg, being called a "witch" in the Middle Ages had rather
unpleasant consequences for the person so named!). Through naming we can
make the unfamiliar familiar, and vice versa, we can categorize, and reflect and
act on the basis of these named objects. Once accepted, these terms can become a
barrier to the reality that lies outside. For this reason, it is a useful exercise from
time to time to re-examine the language we use to express our understanding of
the world. Some of the concepts in the field of HCI are worth examining in this
context, albeit briefly.

1.2 From Human Factors to Human Actors

I'have chosen to highlight the human factors -human actors distinetion in the
title of this essay as it emphasizes the fundamental shiftin perspective that can
be brought about through naming. In other words, I claim that traditional
human factors work, although it undoubtedly has merit, and has produced many
improvements to existing technological systems, is often too limited in scope
with respect to its view of the person. Within this approach, the human is often
reduced to being another system component, with certain characteristics, such as
limited attention span, faulty memory, ete. that need to be factored into the
design equation for the overall human - machine system. This form of piecemeal
analysis of the person as a set of components de-emphasizes important issues in
work design such as human motivation and personality characteristics. People



are more than a sum of parts, be they information-processing subsystems or
physiological systems,they have a set of values and beliefs about life and work.
It is the case that some researchers include such issues as work motivation and
the desire for meaningful work under the topic of human factors, but this more
encompassing interpretation of the human factors field is not signalled by the
name, nor the bulk of studies appearing under this topic in the journals so
designated. By shifting the term to "human actors" stress is placed on the person
as an autonomous agent that has the capacity to regulate and coordinate his or
her behaviour, rather than simply being a passive element in a human-machine
system. The shift in terminology produces a shift in our perspective, emphasizing
the wholistic nature of the person acting in a setting, in contradistinction to the
view of the person as a set of information processing mechanisms that can be
analysed in conjunction with the information processing mechanisms of the
technology. (Related concerns about the role of human factors can be found in
the work of Bjgrn-Andersen, in a paper entitled "Are Human factors really
human?" (1984). He also mentions this human factors/ human actors distinction,
which Idevelop here, in Bjgrn-Andersen (1986)).

1.3 The Concept of "Users"

Continuing our brief review of terms in the field and their hidden assumptions,
take the concept of "users" that is ubiquitous in articles about the field. This
general term refers to all people who use a particular computer system, or
application. It can be distinguished from the term "operators” in that the latter
implies a greater involvement with the machine or system, presumably one
where the person is more uniquely assigned to the device. From the system
design or human - computer interaction (HCI) research point of view, the term
"user" can be seen as very egocentric. Our focus is on the technology, and our
view of people is often simply as "users" of this piece of technology, and "naive
users" at that! This can lead to problems. People may not know the technology,
but they are not "naive" as to their work, rather it is the system designers that
are "work naive"! There is nothing inherently wrong in taking this stance -
talking of "naive users", though I prefer the less judgmental terms "casual” or
"discretionary users" - for periods when designing computer applications, but
there is a danger in thinking of people as nothing but "users". This can blind us to
the fact that the "users" view of the technology we are developing may be very
different to that of the designer's. From another perspective, the user is often a
worker that has a set of tasks to perform, and their use of the computer may only
be one element necessary to the accomplishment of their work. Neglecting this
can lead to unworkable systems, due to the fact that necessary interactions
between people and devices in the workplace may not be supported on the
system, since the system designer never viewed the use of the system from this
perspective, but persisted in having a machine-centered view of the overall




human-machine system. It is the ability to shift perspectives, to be able see a
problem from more than one viewpoint, to be able to empathize with, and
understand the viewpoint of the users of the intended system that mark the good
design team.

To try and encourage this shift in perspective away from a machine-centered to a
user-centered view, we can witness the explicit usage of such "user-centered"
terminology (see e.g. the title and contents of Norman & Draper (1986)). Tjust
wish to flag this issue here to note that although talking of a "user-centered"
approach to system design is an improvement, perhaps reflecting on the term
"user" itself at times, as we do above, might be rewarding, and help us take a
more appropriate view of users as people with work tasks and relationships
which need to be also taken into account in the design of systems, especially
those computer systems that are designed to support more general office
functions, for example.

1.4 Active Users

While focussing attention on the user may be a positive step, we also must note
that users (we will use this term frequently in the paper, though with the above
caveat in mind) are not passive organisms which we must study and design for,
but that they are active agents, wishing to accomplish tasks, to understand what
is going on, and willing to jump ahead and explore on their own if the material is
unclear or too pedantic. If the system does not give an explanation for its
behaviour, the user will often try and make one up, in order to render the doings
of the system comprehensible. People are always struggling to make sense of
their world. Developing instruction sequences for users that are to be followed by
rote, with inadequate explanation, fail to satisfy, or to work in most real
situations. By way of illustration, here are the words of an office worker I
interviewed that capture her wish to understand, to learn what's going on, that
we should be aware of, and design for, in system design .

"People have to know how to understand, they have to be able to rationalize things
out, to work things out, in a logical sequence. If they don t understand something,
or how it works, then they have to go back to either just learning it by rote, or by
asking, or by just making the mistake, and going back, and asking, and then
correcting. But if you understand the system a little bit then sometimes you can
think itout ........ and if you can reason it out then it stays with you longer - it's
easter to understand, to work with. But if you are just learning piecemeal, then you
can't. If you are just learning by rote.....someone tells you, this is the way to do
it,then you can memorize it, but you 1l never fully understand it, and [ never] be
able to expand from there."(Direct quote from an interview I did at UCSD, 1983,
with an office worker. See Brown (1986) for further argumentation on this point).




This is one area that has been the subject of investigation, with Carroll and his
colleagues at IBM especially prominent (see Carroll and Rosson, 1987, for a
synopsis of this work). Faced with this information, we should be careful about
how we think about the capabilities of users. Just because thay do not
understand how the machine works, or have difficulty with the system designer's
terminology does not imply that they are stupid. The idea that we must design
system's so that "any idiot can use them" needs to be subjected to close scrutiny,
quite apart from any moral reservations one may have about viewing people as
idiots. Taking this as a serious design goal can often result in systems that
necessarily produce such stupid behavior (see Bannon, 19864, for further
comment). Again,itissuggested that the system designer start out with the
belief that workers/ users are competent practitioners with whom the system
designer must collaborate with, in order to develop an appropriate computer
system.

2The Field of Human Factors and Human-Computer Interaction
2.1 Origins

The field of human factors is ostensibly concerned with building machines and
artifacts in general in a way that fits more appropriately to human capabilities.
While this goal is a laudable one, the particular context in which the field arose
and developed is interesting. One can really trace a central strand in the human
factors movement back to the work of the American engineer Frederick Winslow
Taylor at the turn of the century, whose concern about the "one best way" of
doing things involved him in very detailed analysis of manual worker's tasks
and the tools they used to accomplish those tasks. From such studies, Taylor
devised new artifacts for particular use situations, and determined the exact
motor movements that the worker should perform to be efficient and maximize
output. He was concerned about rationalising production, and concentrating
knowledge of the work process in the hands of management, who could then
instruct workers in the "correct" and most efficent means of carrying it out.
Ideally, the workman would not be required to think about his actions - the
separation of the conception of the work from its execution would be complete. To
emphasize this, Taylor admitted that his ideal workman ( for the manual tasks
he had been studying at the Bethlehem Steel Foundry) would be "an ox""!
Although his approach was called "Scientific Management", his interest was
very much geared to the needs of managers and maximizing througput, rather
than with scientific exploration per se, and certainly not with humanizing the
workplace. Indeed, the whole concept of Taylorism became a cause celebre
between labour and management due to the degrading way in which the
"human element" was treated , with little emphasis on what motivated people to



work other than straight economic gain. The later work of Frank and Lillian
Gilbreth, who performed more scientific time and motion studies on workers in
various occupations — and are more openly accepted as founders of the human
factors movement — was not as closely connected with the needs of corporate
business, but more research oriented, (see Giedion, 1948, for a brief account of
their work) although many of their findings were useful to management,

So we see that from the very beginning the human factors movement has had a
somewhat ambiguous connection with the improvement of the human condition,
although it certainly contributed to more efficient human-machine systems.
Much of the work was done at the behest of management and used to constrain
worker freedom and autonomy. People were fitted to the machine, rather than
vice versa. The same story was true in the area of selection of personnel for
various jobs, where testing was performed by industrial psychologists to weed
out those deemed unsuitable. Human values, the idea of meaningful work, did
not enter into these schemas for some considerable time, and are missing in
much of the classical-type work to this day. It appears that much of the basis of
design in our society proceeds with a very strange mix of ideologies concerning
work design, one part of which is concerned with de-skilling work and reducing
labour to more peripheral and elemental processes, and the other that seeks to
improve the quality of working life for these same people! Thisis a topic that has
been commented on very succinctly by the engineer and scientist Howard
Rosenbrock (1981). He deplores the gross misalignment between human abilities
and the demands of many jobs and argues for the development of more
"human-centered" systems, systems that allow workers to develop and build
their skills in conjunction with the technology, and not systems that make these
earlier skills redundant, with often a consequent loss to the world of such skills
after a generation.

2.2 From Human Factors to Human -Computer Interaction

In the early days focus was more on getting machine systems to do something
useful, and the concern with how easy it might be for someone to learn how to
operate the system to do it, or invoke the required functions of whatever form,
was not considered a high priority. People could be trained to perform whatever
operations were required. As computing developed, the same was true, as those
using the device spent years learning an arcane language to communicate with
the system. This began to change as more people from disciplines outside of
computing realised that the computer was just a symbol processing device that
could be used on many different kinds of projects, not simply mathematical or
statistical analyses. So the user community changed from one that was focused
Intrinsically on studying the properties of the machines themselves to
discretionary users, people who saw themselves as having a job or profession that



was not primarily geared to the computing medium itself, but wished to use it as
a useful tool. This shift was encouraged by the spread of personal computers into
the commercial world, making computational resources available to a much
wider variety of people than heretofore.

Faced with this expanded user base, companies realised that the interface to
their systems could make a huge difference to their attractiveness, indeed
determining if the system would be used at all. It was in this context that the
field of human-computer interaction (HCI) developed, encompassing a broader
range of people and disciplines than the older, more traditional ergonomics or
human factors type groups which had existed earlier in some settings, mainly
working within military high-performance environmentse. g. fighter aircraft
cockpit displays, or in general occupational heath and safety environments, e.g.
determining noise safety levels. Major influences in this expansion were
cognitive psychologists, who realised that making a good computer interface was
a matter not simply of physical, but increasingly, of cognitive ergonomics, and of
software engineers, who were experimenting with the design of highly
interactive interfaces, becoming concerned about how to conduct dialogues with
users and how to present complex information to users effectively.

Over the last decade the area of human-computer interaction has grown
enormously, both within academic research environments and corporate
research laboratories. Despite the widespread interest, there is no clear set of
principles that has emerged from this work. The experience of certain designers
hasbeen loosely codified, various long lists of design guidelines are available,
and a large number of evaluations of existing systems have been produced, but
the attempt to place this applied science on a more rigorous footing have not born
fruit. Cognitive psychologists have studied particular issues, and we now know a
lot about how people learn to use word processors, about the kinds of errors they
make on different systems, about the mental models they attempt to construct of
systems, but the application of such findings to new situations is not obvious.
From the perspective of the designer, the work to date can highlight some
pertinent issues, but in the search for new ways of thinking about and developing
systems, there is not a lot that the field can offer.,

3 Beyond current conceptions of HCI

Despite the legitimate advances that have been made in various arenas of
human computer interaction (see Shneiderman (1987) for a collation of some of
this material), there has been serious criticism of the field for its lack of
relevance to practitioners in the systems design field. Commenting on a recent
collection of papers (Carroll, 1987) that purported to sample current theoretical
contributions to the HCI area, the reviewers' (Gray & Atwood, 1988) noted the



lack of any examples of developed systems in the papers and the general lack of
contact of the work with "real world" design situations. They explicitly state
that the skeptical designer will not be convinced of the relevance of the cognitive
sciences to the design of better human-computer systems based on this work.
Within this collection, a discussion section by Whiteside and Wixon (1987)
makes a number of pointed observations about the limitations of cognitive theory
in its application to everyday design situations. There are a number of
limitations in much of the current thinking about HCI that need to be remedied
in order for the field to be more useful to designers in practical situations. I
believe that the field must be seen from other perspectives, if it is to become more
useful in the design and use of computer systems. Specifically, I believe we need
to shift our focus somewhat, in the following directions:

3.1 From the Individual to the Group

The majority of HCI studies to date take as their focus the individual user
working on a computer system. This is adequate for certain purposes, yet the
uncritical acceptance of this situation as the norm in the field has meant that
technical support for the ongoing conversations and work-related activities that
span groups of people in real work situations have often not been handled
properly. Workers often have difficulty in coordinating their activities through
the computer system. The system then becomes a barrier rather than a
facilitator for the co-ordination of work. Extending the focus of concern from the
human-computer dyad to larger groups of people and machines engaged in
collaborative tasks has emerged as an important area for research in the next
period. The quick growth of this field, labelled Computer Support for
Cooperative Work (CSCW), attests to its importance (see Greif, 1988, for a
selection of papers in this area, and Bannon & Schmidt (1989) for an overview of
the field).

3.2 From the Lab to the Field

Much of the early research done in the HCI field was confined to rather small
controlled experiments, with the presumption that the findings could be
generalised to other settings. Examples of such studies were those done on
command naming conventions (see Barnard & Grudin, 1988 for a review of this
research). It has become increasingly apparent that such studies suffer from a
variety of problems that limit their usefulness in any practical setting. Firstly,
by the time these studies are done the technology may make the original
concerns outdated. Alsoimportant contextual cues for the accomplishment of
tasks were often omitted in this transfer from the real world to the laboratory,
and so the results of the lab studies became difficult to apply elsewhere.
Increasingly, attention is shifting to in situ studies, in an effort to "hold in" the




complexity of the real world situations, and a variety of observational
techniques are being employed to capture activities, especially video.

The need to go outside the lab has been admitted by many HCI researchersin the
past few years, including cognitive psychologists with a tradition of more
rigorous laboratory studies (see Landauer, 1987). For example, Thomas and
Kellogg (1989) discuss the ecological "gaps" that exist between the world of the
research lab and the real world. We can see an increasing focus on the concept of
"usability" among the research community — whether people can and do
actually use the resulting systems designed for them (For an excellent tutorial
on designing for usability see the chapter by Gould in Helander (1988). The
Chapter by Whiteside, Bennett, and Holtzblatt on usability engineering in the
same volume is also worth studying.) What these articles note is how difficult it
is to evaluate the usability of an artifact without investigating the situations of
use of that artifact (See Bannon & Bgdker (1989) for an extension of this
argument). From a design perspective, this means that we need to have a
prototype or test system for users to experience in order to get information on the
usability of the resulting system.

3.3 From Analysis to Design

Early human factors work tended to focus on evaluation of existing systems, and
analysis of features that had been found in the use situation to be good or bad.
However the concern of people in HCI now is how to build better artifacts, so we
don't just want to know about systems after they have been built, we want to
know how we should build them in the first place, and even what we should
build. HCI should be a design science....."design is where the action is" — to
quote a memorable phrase of Allen Newell. So the questionis how can HCI
contribute to the design of more usable and hopefully useful artifacts? One
approach in HCI to this problem is represented in the work of Newell and Card
(1985) who argue for the importance of approximate calculational models of the
person performing atask thatcan be useful in the design process. The argument
about the practicality and utility of such calculational modelsin general, and
especially the claim that this is the the most important, if not the only way in
which psychology and cognitive science can contribute to design, has been rather
exhaustively discussed (Newell& Card, 1985, Carroll&Campbell, 1986, Newell
& Card, 1986) and we will not re-hash it here, other than to voice support for a
"science" of HCI that is broader than that conceived in the path-breaking, but
limited work of Card, Moran, & Newell (1983).

Many groups are currently active in "user modelling", looking at the structure,
content and dynamics of user cognition at the interface. Much work in the area
continues the GOMS model tradition of Card, Moran, and Newell (1983),
extending it in various ways. While meeting with some success in very narrow




domains, there are acknowledged to be a number of rather serious problems in
trying to extend the technique. The question is whether these problems are ones
that can be overcome, or whether they are fundamental barriers to the use of
such an approach in actual design situations. Our view tends towards the latter,
as these are ideal models, of what users should do, not what they actually do, and
they cover a very narrow range of user activities.

In thisregard, the recent wave of interest in Programmable User Models
(PUMs) (Young, Green & Simon, 1989) which are based on a generalized
architecture of human cognition seem to be also unduly narrow. Rather than
moving designers closer to actual users, such a device, if it existed, would seem to
support the view that real contact with users was unnecessary, as the designer
could just program the PUM in order to understand the "human constraints"!
The very vision of a PUM seems to us a rather abstract view of human activity in
the world, and to imply a rather strange relationship between designers and
users. As Reisner (1987) notes in her discussion of earlier modelling work, such
work can never replace prototyping and actual empirical user testing, although
it might have a role at a certain stage in the design of a new system.

3.4 From User-Centered to User-Involved Design

Asnoted earlier, the term "User Centered System Design" has been used for
some time, in order to focus attention on the needs of the user rather than on the
system hardware and software possibilities. Yet what this phrase really means,
or how it can be achieved, is far from clear. In some cases it dissolves into
platitudes such as "Know the User". Such kinds of general guidelines are of little
use in practical situations of design, due to their lack of specificity. A more
radical departure from much current thinking within the mainstream HCI world
is to look on users not simply as objects of study, but as active agents within the
design process itself. This involvement of users in design is seen notonly as a
means for promoting democratization in the organizational change process, but
also as a key step to ensure that the resulting computer system adequately meets
the needs of the users.

Adequate input from users has been presumed to have been captured in the
requirements analysis phase of the project, and task analyses done earlier by the
system team. Over the years, it has been acknowledged that these are often
inadequate, and the question has begun to be asked whether this is because of
some problems in the way of doing the studies locally, or whether there is a
fundamental problem with the very assumption that we can map out users needs
and requirements successfully in advance through simple techniques of
observation and interviewing. Many now argue that users need to have the
experience of being in the future use situation, or at least an approximation of it,
in order to be able to give comments as to the advantages and disadvantages of




the proposed system. So, some form of mock-up or prototype, needs to be built in
order to let users know what the future use situation might be like.

4 Conclusion: HCI in Systems Design

The need to understand the user's needs, and to understand the tasks performed
by the user is basic to the system development process. However, it is a mistake
to think that simply having a human factors person on the design team is by
itself sufficient to ensure that the "human factor" has been adequately taken into
account, in the sense that is being discussed here. Even in companies where
there exist groups specifically targeted to give "human factors" advice on
projects, one often finds that they have little influence over the design process,
often regarded as "add-ons" by the engineering staff. This state of affairs has
been unfortunately encouraged by the human factors personnel themselves, who
often seem unwilling to really understand the complete project, or product, but
focus on the narrow aspects that are adjudged to require human factors input.

Human factors, or ergonomics considerations tended to be incorporated into the
design process simply as a set of specifications that the delivered system must
adhere to. The actual work of the human factors personnel consisted of operator
task analyses to be fed into these specifications and perhaps some interface
re-touching near the end of the development cycle, when the system design had
already been fixed. In general the role of these personnel was seen as ancillary to
the main task of building the system.

What is being advocated here is an approach that, while acknowledging the
contribution that different disciplines can make to the design process, ultimately
depends upon the users themselves to articulate their requirements, with the
system design team, composed of a variety of specialists, acting in the capacity of
consultants to the project. Designers and users must be prepared to acknowledge
each others competencies and to realize that effort must be made by both parties
to develop a mutually agreed upon vocabulary of concepts that can be shared
across the different groups that comprise the project. It is no easy task for
different disciplines and work activities to accomplish this, and it is in this area
that additional research would be valuable.

Some of the efforts in Scandinavia (see for example the papers in Bjerknes et al,
1987) on involving users in design provide a promising start towards the
alternative systems design paradigm advocated here. Within such an approach,
the starting point, and the end point of the design process is with the users
themselves, from what they require, to how they evaluate the prototype, and the
iterations that follow. Along the way, the services of a variety of disciplines may
be required, not just the software engineer and the ergonomicist, but perhaps
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also architects, sociologists and anthropologists. These disciplines should come
together in the overall design process as required, and not dictated by some
arbitrary flow model by which the system design gets handed around
sequentially from one discipline to another. Itisin the mutual interaction of
these different perspectives, focused on a particular design project, that good
design may emanate.
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COMPUTERS AND CONFLICTS

Merete Bartholdy and Arne Kjer
Institute of Information- and Media Science, Aarhus University, Denmark

Abstract: Computers and Conflicts is a game developed for use in teaching systems develop-
ment. The game is a mixture of "chance" (throwing of dice) and role playing and it is inspired

by an adventure game called Dungeons and Dragons.

Computers and Conflicts is intended to teach issues concerning the context of systems develop-
ment, rather than tools and techniques for systems development. The students experience of the

game is used as input to a discussion on systems development.

In this paper, we describe the purpose and origin of the game, an example of how to use it to
teach systems development, and a discussion of the game with regard to its further develop-

ment.

Computers and Conflicts - Purpose and Origin

Computers and Conflicts was inspired by Dungeons and Dragons!. That game is played by a
Dungeon Master and some number of other players, each of whom controls a Role Character.
A Role Character can be a warrior, a knight, a thief or the like. The Role Characters have
joined together to look for treasures. In the game they have to find their way through a
dungeon which only the Dungeon Master is familiar with beforehand. On their way, the Role
Characters meet dragons and monsters. The players decide how their Role Character should
behave but at times, for instance in a fight with a monster, dice are thrown to decide the

outcome of the fight.
We have found this game interesting for several reasons, the most important of these are:
« The players act as a group - they do not fight each other.

» The game is a good way of showing that nobody is good at everything and that everybody
is good at something. Some Role Characters are good at infighting, others with bow and
arrow. And some are good at sneaking around. Through the game the players learn to use

each others (the Role Characters) best abilities.

+ The game can be played over a long period of time allowing the Role Characters to gain

more experience; this way the characters change and develop through the game.

Ipungeons and Dragons, Gary Gygax, Dave Arneson, TSR,1972
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* The game supports fantasy and illusion, i.e. for a short while the players seriously discuss
dragons and monsters, and how to get through the dungeon.

It is these properties of Dungeons and Dragons we wish to use in teaching systems develop-
ment.

The context of systems development

When learning systems development today students are taught programming, user interface

design, prototyping, various systems development methods as well as other subjects.

When we teach any one of these subjects, certain issues are hidden. When we teach program-
ming, the students get usually get a detailed specification, so the problem of deciding what
tasks the programme is to execute is hidden. When we teach user interface design the problems
of getting the right setting for this are hidden, and so on.

Some hidden issues of one subject are raised by other subjects. But, looking at the collection of
subjects we have today, we feel there are still hidden issues. These are connected to the context

of systems development.

Systems development is a process taking place in an organization with many different user
groups, managers, several old computer systems and so on. Systems development is one
process of many bringing about change in the organization. For instance, the overall purpose
of the systems development process could easily be, not only to get a computer system, but
also to introduce some organizational changes.

As the teacher, you can give lectures on project management, project evaluation, different
interest groups, organizational problems and so on. But all you do is give the impression of
different kinds of problems, most of the students lack a praxis to relate the points of the
lectures to. They can accept or not accept your points, but they can not discuss them.

Furthermore, your lectures may easily end up sounding prejudiced or pessimistic.

The fact that Dungeons and Dragons so well supports fantasy and illusion made us believe that
transferring the game into teaching systems development could be a good way to introduce the
context of the systems development process into education. Issues including:

 organizational problems
+ political problems

¢ CcOmpromises

* intrigues

* time pressure
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The playing of the game gives the students some experience and with that the ability to discuss
issues like the above. We have no ambition of giving the students a realistic experience of real

life systems development, but rather a starting point for a discussion.

The game is intended to be of many aspects of teaching systems development. As such it raises
issues concerning the context into the teaching of systems development, but during a play of
the game other issues will, of course, remain hidden. The game does not teach the students
programming, user interface design, or the like.

Besides the introduction of more issues related to context, we expect the following achieve-

ments:
» Teaching the students to use each others best abilities.

 Teaching the students to organize a systems development process, to decide what techniques
and tools to be used in a specific situation, and why.

* The game will introduce a way of teaching that promotes a greater students involvement.

Dungeons and Dragons

The origin of Computers and Conflicts is Dungeons and Dragons. To help the reader
understand the design choices of Computers and Conflicts, we present a short introduction to

Dungeons and Dragons here.

In Dungeons and Dragons the Role Characters are described by a Character Record Sheet,
assigning numbers to abilities such as Strength, Intelligence, Wisdom, Dexterity and so on.
Also, the Role Characters have a certain number of Hit Points, which can be lost incrementally

in a fight (when a character reaches 0 in Hit Points, he or she is dead).

The Dungeon Master has similar Character Sheets for the monsters that the group of Role Cha-
racters meet. If one of the Role Characters decides to fight a monster the player throws a die
twice. The outcome of the cast is judged according to the values of the abilities of the Role
Character sheet. The first throw of the die decides wether the monster has been hit or not, if it
is hit, the second throw of the die decides how much damage the monster has suffered. After
this the Dungeon Master plays the monster fighting back the same way, in this case the second
throw of the die decides how many Hit Points the Role Character loses.The Role Characters do
not fight all the time, and not all of the "monsters" are hostile. When the group meets an
unknown Character, they can decide to attack it, find a way to avoid it, or even attempt to per-

suade it to join the group.

A game of Dungeons and Dragons usually takes place over a long period of time, for instance a
group of players may meet once a week for months or even years. The same group of Role
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Characters can, if they survive, join several different adventures organized by the Dungeon
Master. Through these adventures the Role Characters can develop - they become more
skillful.

The Rules of the Game

In Computers and Conflicts you do not fight - at least not with physical weapons and not with

the aim to kill.

The Role Characters of Computers and Conflicts form a project group in charge of a systems
development process. This may include developing and introducing of a new system, intro-
ducing some standard system, producing a requirements specification, choosing hardware con-
figuration, and the like. The Characters are employed in a consulting firm, so at the beginning
of the game, they know nothing about the user organization.

The "fights" of Computers and Conflicts are meetings, negotiations, interviews, analysis and
other activities of the systems development process. Each time the project group decides to
perform one of these activities, dice are thrown to decide the success of the activity. Such acti-
vities of systems development could include:

* A meeting with persons from the user organization

* A phone call to arrange a meeting

+ Making a data flow analysis of the organization

» Making a prototype in collaboration with a group of users

Role playing has a much larger place in Computers and Conflicts than in Dungeons and
Dragons. When playing the game we use two table - one, the project-group-table, where the
dice throwing and the internal project group discussions take place, and the other, the theather-
table, where scenes of specific actions like a meeting or a negotiation are played - the
participants play the Role Characters and the Game Masters play the other Characters. For in-
stance, if we look at the above list of activities, the phone call and the meeting are acted as stage
plays (role plays), while the data flow analysis and the prototyping are handled like activities
with a certain output; that is the players do not perform them they just get the results of the

activities.

The Role Character of Computers and Conflicts are, like in Dungeons and Dragons, described
by a number of values on a Role Character Sheet (fig.2). These values are used by the Game
Masters to decide the probability of success or failure.
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COMPUTERS AND CONFLICTS

7 Role Character Sheet

PERFORMANCE

Group characteristic

NAME ou6 stranpésarp. TITEL PROJECT MANAGER
BASIC QUALITIES
(—-— Personnel characters ——\ S Education —_N

Communicative abilities .
(Explaining Technical knowledge
teaching etc.) (Programming,

databases
network etc.)
Talent for negotiation

Social/organizationel

knowledge
Talent for organizing (Work organization, 35

K conflicts etc.)
(Planning and keeping
order at meetings etc.) ’/@

\_ ) \_ Y,

SKILLS

é Describtion Education Experience Total N
points

Foascd SBNACEINENT 25

FRoTOTYUPING (2ES . TECHN.) V23

ORGHNIZBTIONA. BRICKS 3O

FOTURE DORKSHOP L0

JNTERUIEZD) 3

§

Fig.2: A Role Character Sheet from Computers and Conflicts
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The probability is expressed by dividing the range from 1 to 100 into the following five
intervals: Disaster, Failure, Reasonable, Success, and Extreme Success. At the beginning the

range is as depicted in figure 1.

10 30 40 50 60 70 80 20 10p
| | | | | r | | _\O’_
: g 7N
: i [ I
i o b 99-100
- < < :g EXTREME
DISASTER 8 8 H SUCCESS
2 2 &
g g

Fig.1: The Probability ruler shows how the range from 1 to 100 is divided. It looks like
this, before the calculation of the probability begins.

In the following, the arrow that determines the border between Failure and Reasonable is called
the lower level, and the arrow that determines the border between Reasonable and Success is
called the upper level.

On the basis of the relevant values from the Role Character Sheet, the Game Masters calculate a
specific probability. The Lower Level and the Upper Level can be moved by this calculation,
but the limits for Disaster and Extreme Success remain unchanged. As a consequence no matter
how good your chances are, you will always have a 2% risk of making a disaster of the activity
in question. And no matter how poor your chances are, you will always have a 2% chance of

making an Extreme Success.

The final outcome is decided by throwing two ten-sided dice - one for each digit. Throwing 00

counts for 100.

After the throw, the scene of the activity if "enactable" shifts to the theater-table - in the ensuing
role play, the players play the Role Characters and the Game Masters play the rest of the Cha-
racters. The Game Masters decide how to play their roles, according to the throw. If the throw
was a Failure, the Game Masters play antagonistically, and if the throw was a Success, the
Game Masters play co-operatively.

To give some examples of this, let us look at the above list of activities. If the Project Group
decides to have a meeting with employees from the user organization, they first have to select

someone to phone and arrange the meeting.
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Now, the Game Masters regulate the probability ruler according to the groups Performance and
the relevant values of the phoning persons Role Character Sheet, in this case his or her com-
municative abilities. After this the dice are thrown, and finally the scene is played at the theater-
table.

The Game Masters interpret what a Failure or Success means in this specific state of the game.
If the throw of the dice leads to a failure, then the Game Master at the other end of the phone
might say: "Sorry, I'm going to a conference, the meeting can, at the earliest, be in two
weeks." If the throw of the dice was a success, the Game Masters act interested and co-opera-
tive, and the phone call leads to a timely arrangement of the meeting.

In the case of the interviews, the scene is not played at the theater-table. The Game Masters
hold all the information on the organization and know what information could come out of the
interviews. If the throw of the dice is a success, the Game Masters provide the Project Group a
lot of this information. If it is a failure, the Game Masters provide little information, they may

even intentionally mislead.

Note that, the concepts of success and failure are different from what might be expected. When
the dice show a failure it does not preclude success - but only that the players get a hard time.
Since the concepts of success and failure only affect how the environment acts, one can,
through ingenuity and hard work, turn a failure into a reasonable activity or even a success. So
success and failure are more like good conditions and bad conditions - like good times and hard

times.

In the following a more detailed description of the values of the Role Character Sheet is given.

Performance

The intuitive interpretation of a groups Performance is, that it expresses how well the project
group is respected. With a high Performance, the group has a better chance of making a
success out of an activity. On the other hand, if the Performance gets low, the risk of Failure
increases - that is to say, it does not matter how good your ideas are, because people just do

not trust you anymore.

The Role Character in fig.2 is a member of a group with a Performance of 14, that is above
average. At the beginning the groups Performance is the result of a throw of a die - you throw
an eight-sided die and add seven. In the game the Performance value is used to regulate the
probability ruler - if the Performance is above 12 the success interval will increase, if it is
below 11 the failure interval will increase. The average Performance is 11-12, and this value

will not affect the probability ruler.
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Through the game, the Performance of the group can change - if they make a Success the Per-
formance increases, if they make a Failure the Performance decreases.

In some sense, the concept of Performance compares to that of Hit Points in Dungeons and
Dragons. If a group is very unfortunate and loses all its Performance, they get fired! - But you
have to have very bad luck to reach that point.

Basic Qualities

The Basic Qualities convey what kind of person a Role Character is, and what kind of
education he or she has. A Role Character with a high value in Technical knowledge and a low
value in Social/organizational knowledge could for instance be an engineer. The Role Character
in fig.2 could be a person educated at our institute (information- and media science). The
values of the Basic Qualities are distributed by the players accordin g to certain rules.
Distributing the values corresponds to deciding what different persons should be in a project
group. The numbers on the Role Character Sheet do not, of course, give a full description of a
person. The players have to fill in the rest of the role with their own personal qualities. Since
the players occasionally have to play their Role Character, it is advisable to distribute the Basic
Quality values so they match the players own qualities.

In almost any activity the Characters participate in, one or more of the Basic Qualities are
needed. The Game Masters and the players negotiate on which Basic Qualities are relevant to a
specific activity. Like the Performance, the Basic Qualities of the Role Characters involved in
the activity are used to regulate the probability ruler. The Value 25 is the average and has no
affect on the probability. A higher value increases the success interval, and a smaller value
increases the failure interval.

The values of the Basic Qualities are distributed by the players, according to the following

rules:;
+ The total of all the values must not exceed 100.

This gives everyone an equal chance. The participants are students at the same level, so it

would not be fair to give some fewer points than others.
+ No Basic Quality should be given more than 45 nor less than 5.

Because of the way the ruler is made, the player will not benefit from points values higher
than 45. The Basic Qualities are chosen so that everyone has a minimum number of points,

thus the lower limit of 5.

The Basic Qualities can be compared to the Abilities on the Dungeons and Dragons Character
Record Sheet.

22



Skills

Skills have values just like the Basic Qualities. But unlike the Basic Qualities, all the Role Cha-
racters do not have the same Skills. Skills refer to special tools or techniques, that you wish to
use in the systems development process. The Players decide their own skills according to how
they want to develop the system.

Flow-oriented analysis and description (Yourdon/DeMarco-like)
Prototyping

Programming in 3. generation language (f.i. PASCAL)
4. generations tools

Database design and administration

Data transmission and local area network

Future Workshop

Qualitative interviews

Questionnaires and statistical analysis of these

Analysis of consequences (user-oriented)

Ergonomics and analysis of work environment

Fig. 3: Examples of skills players can choose

The different skill values are again used to regulate the probability ruler. The Game Masters
negotiate with the players about which skills are relevant to a specific activity, if any. For
instance, doing a phone call or meeting may not require, unlike the activities of interviewing

and prototyping.

The players have a certain number of Skill Points to distribute at the beginning. Again 25 is the
average, and the players have to decide whether they want to be good at a few things or capable
of doing a number of things, but none of them very well. If the value of a relevant skill is
above 25 the "reasonably"-interval shifts downwards, making the success interval larger and
the failure interval smaller. If the value is below 25 the "reasonably"-interval shifts upwards,

making the failure interval larger and the success interval smaller.

The Role Characters can gain skills both through education and through experience. If for
instance, during the game, a Role Character participates in arranging a future workshop, he or
she gains a certain amount of experience points, implying that the next time this Character
arranges a future workshop, the chances of success are higher. Also, the project group can
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send one or more members of the group to courses in using special kinds of tools or tech-
niques, and thereby gain more education points. Together, education points and experience

points form the total Skill points for one skill.

Time
Computers and Conflicts would be too unrealistic if time did not play a major role. Time can
pass in two different ways in Computers and Conflicts, either by jumps or continuously.

Whenever the players decide to perform an activity in the systems development process, it
"costs" in time according to a "price list" that only the Game Masters have access to.

Time is measured in days (one person) and weeks (one person). As an example, suppose the
five persons in the project group attend a one day meeting. This is counted as 5 days (one

person), which is the same as 1 week (one person).

Counting time this way only would not include the time spent on planning and internal project
group discussions. So, whenever the players are placed at the project-group-table - and they
are not throwing dice, discussing with the Game Masters, or the like - a stop watch is running.
Two minutes on this stop watch count as 1 day (one person). In other words, five minutes
discussion around this table count as if the five members of the project group had had half a
days meeting. When the players have finished their project group discussions, the minutes on
the stop watch are transformed into days and weeks, and the stop watch is reset.

The days and weeks are counted on a flip-chart, providing the players information time spent
this far.

An example

A game of Computers and Conflicts consists of three phases. The first phase we call prepa-
ration. Here the settings is presented say, through a short story on how the project got started
is told, the participants design the Role Characters, and then prepare the first activities of the
game. The second phase is the actual play of the game, and here the participants have to take
the initiative on various activities and react to what other characters, played by the Game
Masters, are doing. The third phase is reflections on the game. Reflections would include: Why
did the participants act the way they did, what other possibilities did they have, how could the
Game Masters Characters have responded differently, at what points was the game realistic/not
realistic and why, and what may the participants learn about system development in such an
game. Another kind of reflection, that is not part of the game, is about the intentions and design
of the game, for instance the combination of the use of dice and actual role play, the concept of
"performance” as a way of measuring success in projects, and so on. In this section we
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describe the three phases of one round of one game. In the next section some general

reflections on the game are discussed.

Preparation
An introductory story

The history at Peter Hansen, Ltd.: Peter Hansen Ltd. is a manufacturing company, producing
two types of related products. They want a new stock-control system. The company has two
plants, each producing one of the product types.

At the moment, Peter Hansen Ltd. has a computerized stock-control system, but it is a very
simple batch-oriented system. Hans Olsen, the sales manager at Peter Hansen Ltd., has
initiated the project, and has permission from the board to make contact with a firm of
consultants, Soft Data Inc, to get the system developed. There have been a couple of meetings
between Hans Olsen and a senior consultant and the sales manager from Soft Data Inc. The
result of these meetings has been an agreement on a contract.

The history ar Soft Data, Inc.: The participants in the play form a project group at Soft Data
Inc. Originally, the senior consultant should have been the project manager, but the firm gota
more important job for her. So, the project group gets the job, knowing only what is written in
the contract. Each member of the project group works 20% of a full time job on the project,
with outside responsibilities in the remaining 80%. Soft Data has estimated 400 consultant
hours for the first phase. To an activity like this, Soft Data assigns 25 h. as one persons jobin
one week. So, the project group can use 16 person-weeks in the first phase.

The first job of the project group is to make a detailed plan of activities and a detailed time
schedule for the first phase. This plan is to be presented to a group manager at Soft Data Inc.,

Georg Sdrensen, next week.

Designing the role characters: The participants first discuss what types of characters should be
in the project group (basic qualifications), and what skills these characters should have. We
have designed the game in this way, although we know that it is not realistic for the project
group to design its own characters. But it gives the participants an opportunity to reflect both
upon the requirements for basic qualifications and the different skills they find useful to have in
the group. And it is, after all, a learning process for the participants.

Then the project group carries out the first activity, designing a project plan to present to there
group manager in their own company. When teaching we inserted a time interval of two days
between the introduction of the game and the actual playing (e.g. between the first and the
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second phase). The project group used this time to design the project group and the characters
in it, and to make the project plan.

The game

Setting the scene: In a game like this, where fantasie and illusion are of great importance, the
scene, the environment, should support this illusion, as well as serious participation in the
game. Furthermore, only a few of the students can participate in the game, to the rest of the
students, the audience, this should be a kind of theater. The audience is supposed to identify
themselves with members of the project group. Setting the scene also requires that the players
presents the Role Characters they have designed. In figure 4 you see how these look.

analyst system system system
(project manager)  analyst analyst programmer  programmer

Name Ole Strandgaard  John Jensen Ulla Knapstrup  Pia Tuesen  Jesper Smidt
Basic qualifications:

Communicative abilities 20 20 30 30 10

Talent for negotiation 25 10 5 5 10

Talent for organizing 10 20 10 10 30

Technical knowledge 10 30 20 45 45

Social/organizational knowledge 35 20 35 10 5
Skills

Project management 25

DeMarco, Structured Analysis 30 10 10

Object oriented analysis (Jackson) 30 10 10

Prototyping as a design technic 15 15 25

Prototyping as a programming technic 20

4. generation tools 30 30

Hyper-media 30

Organizational bricks 30

Role play 25

Future Work Shop 20

Interview 30

Analysis of work environment 25

Programming in high level language 30 40

Database design 40

Fig. 4. Example of the composition of a project group with Basic Qualities and skills.

After the scene is set, the actual play begins. First of all the Project Group has to throw an 8-
sided die and add 7 to define the groups Performance. The dice shows 7, so the performance
will be 14. They then have to decide who is going to the meeting with the group manager,
Georg Sgrensen. They select the project manager to handle this meeting.

26



But first, the dice have to be thrown, and before that, the Game
Masters have to adjust the ruler. Firstly, the project manager has
the skill of "project managing", but 25 is the average, so the
ruler is unaffected. Secondly, the Game Masters decide, that the

Basic Qualities needed are "Communicative abilities" and "Talent
for negotiation". The average of these two is 22,5 for the project
manager, so the lower level is adjusted to 27,5 causing the "Failure"-interval to increase.
Finally, the performance is 14, which means that the upper level will be moved from 75% to
69%. Now the dice are thrown - the result is 56, and that is in the "reasonably"-interval.

The project manager and one of the Game Masters now play the meeting as a role play. One
Game Master plays the role of group manager Georg Sgrensen at Soft Data Inc. In the role
playing, the Game Master uses the number 56 to interpret, how to respond to the project plan
presented by the project manager. The project plan is shown in figure 5.

1. Interviews of people in different parts of the organization 50 h.
2. Analysis of the present way of doing stock control, incl. data flow analysis

and an organizational analysis using "bricks" 75 h.
3. Future Work Shop 75 h.
4. Prototyping as part of the design 50 h.
5. Project management and meetings in the project group 50 h.
6. Not disposed 100 h,
Total 400 h.

Fig. 5. The proposed project plan

Role play I:

At the beginning of the role play, the project manager presents the plan. First of all Georg
Sprensen is satisfied with the different activities presented in the plan. But he would like to
have more details, for instance, specific deadlines for the activities. Further he believes that 50
h for project management is too little, but he thinks it is a good idea not to dispose all the hours
at this time of the project. He asks what kind of data flow analysis they are planning to do. The
project manager answers that it is an overall analysis of the present data flow in the
organization related to stock control. The data flow analysis should serve the purpose of a
learning process for the project group. After discussing some other details in the plan, the
project manager asks who they are going to contact and make arrangements with at Peter
Hansen Ltd. The group manager suggests, first of all, that they call the sales manager, Hans
Olsen, who initiated the project. At the end of the meeting, the project manager promises to
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come up with a more detailed plan when they know more about the organization, eg. after

interviewing employees of Peter Hansen Ltd.

After the role play, the Game Masters decide, that
creating the project plan took 1 consultant week - that is,
one half-a-day meeting in the project group, the project
managers writing of a proposal, and a shorter meeting
in the project group discussing the proposal and making

smaller adjustments. The meeting with the "Georg
Sgrensen” counts for 1 day, that is, the actual meeting and the briefing of the rest of the Project

Group.

The participants are now asked to initiate the next activity. The project manager wants to make
a phone call to Hans Olsen, to arrange a meeting at Peter Hansen with some of the employees,

who may get involved in the project.

To see how this activity will go, the

dice are thrown, and before that, the

ruler has to be adjusted. The result is

07, which is in the "failure"-interval. [ dice: 07

Role playing II:

The project manager phones Hans Olsen, played by one of the Game Masters. The project
manager does not get through to Hans Olsen, because he is at a meeting. Hans Olsen’s
secretary is, however, capable of arranging a meeting on Hans Olsen’s behalf. The meeting is
settled to be in a week from now, although the project manager wants it to be earlier. Still, the
project manager wishes to speak to Hans Olsen to discuss the arrangement of the meeting, so
he leaves a message to Hans Olsen. Three days later, Hans Olsen has not phoned yet, and the
project manager is about to iry to again, when Hans Olsen’s secretary phones him instead. She
says, that Hans Olsen is sorry, but he has to cancel the meeting. Colleagues of his have just
told him about a salesmen congress in Germany, that he wants to attend. Hans Olsen did not
have time to phone the project manager before he left for the congress. The congress runs for
three days, and when Hans Olsen gets back he will call. Six days later Hans Olsen phones the
project manager, and they discuss the meeting. The project manager is annoyed, but he is
trying to control it. The conversation turns out to be rather formal, and the project manager
does not get much information on the organization. He does get a meeting arranged, though, in
the end of the week. Besides Hans Olsen, a representative from the regional sales office, a

store keeper, and the edb-manager will participate.
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All this phoning counts for a half day on the time-table. Because the number was that low, the

Performance of the project group is reduced to 13.

The Project Group is now discussing a plan for the meeting at Peter Hansen Ltd. The Game
Masters start the stop watch. The Project Group decides, that only three of them are going to
the meeting, those are the project manager and the two analysts. They decide that the purpose
of the meeting is to get a first impression of the organization and to get some written
information on the organizational structure and the division of labor. Furthermore, they are

going to introduce the overall project plan, and get an agreement on the first part, the

interviews.

The discussion in the Project Group lasted for 5

minutes, which corresponds to half a days meeting for 5

people, that is half a week.

This meeting is also played as a role

play. But first the probability ruler is
adjusted and the dice are thrown. The

result is 88 which is in the "success"- T ice 83
interval.

Role play I1I:

The Game Masters play the roles of all the four participants from Peter Hansen. At the meeting
there is a positive atmosphere. First, everybody introduce themselves. Besides Hans Olsen,
there are, Per Jensen, manager of the regional sales office in Sjelland, Jens Peter Olsen, store
keeper from Neestved, and Peter Bergstrgm, edp-manager. The participants from Peter Hansen
explain how the stock control system works today, and what problems there are (in the play we
actually tells these things, but that would be too detailed in this presentation). The Project
Group presents the plan for the project, and the project manager suggests, that a steering
committee is appointed. Hans Olsen agrees upon this, and he will See to the practical
arrangement of it. Then the Project Group asks for some written information about Peter
Hansen Ltd.They get an organization chart and a map showing where the different plants,
regional sales offices and district sales offices are placed. They use this to discuss, who it is
appropriate to interview. They ask also for some documentation on the present stock control
system, but the edb-department has only a users manual. The edp-manager will see, what he
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can get from the firm, that developed and are maintaining the system . At the end of the
meeting, the project manager asks how the decision making about the project has been, and
Hans Olsen explains about decision making in the board of directors. The project manager
suggests that some general information about the project is distributed in the organization, to
assure that the employees know what is going on, when the interviews start. Hans Olsen
would like the project group to take care of this. They accept it, but they want the information
to be checked by some one at Peter Hansen Ltd. before it is distributed. Hans Olsen will do
this check, unless the steering committee is already appointed. Furthermore Hans QOlsen will
arrange a discussion about the project at the next meeting in the collaboration committee.

This was half-a-days meeting, with 3 people participating. They wrote a report from the
meeting, so it counts for 2 days. Furthermore the meeting was a success, and the performance

of the group is increased to 15.

The project group now discusses a more detailed plan for the next activities. They decide, that
Ulla Knapstrup is going to write the information to the employees and check it with Hans
Olsen. Furthermore, the project manager is going to plan the interviews in collaboration with
John Jensen. The purpose of the interviews is to get some more general information about
Peter Hansen Ltd. and especially the stock control. But at the same time they wish to use the
information to make the first data flow diagrams covering the present stock control system.
Finally, they decide that Ole Strandgaard and Ulla Knapstrup participate in the meeting in the
collaboration committee, if the project group is asked to do so.

The meeting in the project group lasted for 4 minutes,
so it counts for 2 days on the time schedule.

Ulla Knapstrup writes the information

material and sends it to Hans Olsen. dice: 22

The dice are now going to be thrown
again, to See what happens with the material, and how it is accepted at Peter Hansen Lid.

The result of the dice are 22,which is in the "failure"-interval. This is interpreted by the Game
Master as follows: Hans Olsen got the information paper from Ulla Knapstrup, but after one
week he had not had the time to look it over, so he got it printed and distributed in the

organization. And no more happens at this time.

[Game Masters comment: The content of the information is OK, although the employees can
not see what consequences the change may have. It leads to problems in the organization,
because the employee and the shop stewards had not heard about the project earlier. These
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problems are running in the organization, but the Project Group does not know about them.
They may show up later, e.g. in some of the interview. A bad throw for one of the interviews
can now be interpretated this way: the person who is interviewed is reluctant and gives only
little informations, which may be a strategy from the union. Or the the problems might lead to
the calling of an extraordinary meeting in the collaboration committee. Or ...]

Writing the information material counts for 1 day. And the number 22 gets the performance
down to 14.

Looking at the material from Peter Hansen, Ole Strandgaard and John Jensen decide to make 7
recorded interviews, about 1 hour each. Planing the interviews, they decide that Ole
Strandgaard has the main responsibility, and John Jensen is only to interfere if he is missing
something for the data flow diagram. They want to interview the following people in the

following order:

o the people in one district sales office, the one in Ballerup,

e 2 -3 people in a regional sales office, the one in Odense,

+ the store keeper and maybe some other people at the stock in the plant at Neestved,
 the manager of the edp-department,

+ some people from the accountancy department - to see the connection to these activities,
+ some people from the strategic planning - to see their plans in this area,

+ Hans Olsen, and maybe one more from the sales department.

The first interview is now going to take

place. The ruler is adjusted. The dice

are thrown, and the result is 73, which

is in the "success"-interval.

The game masters now tell the Tice 73
participants, that the interview vent -

very well, and they summarize what information the analysts got on the present stock control
system. Furthermore, the participants get some information on the problems with the
information paper. Finally, they get some hints to what organizational problems, that may
show up later in the project.

At this point, the first round of the game ended. In the second round, the further development
of the stock-control system continues. The experience you can get from a description of a game
like the present, is far from the experience you get when you participate. You miss the
atmosphere, the discussions in the project group, attitudes, stresses in language, and so on.
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Reflections on the game

After each round of the game there are reflections on the game, and now the audience join the
discussion. The discussion deals with the Project Groups work and especially the choices they
made during the game. It is in these discussions we feel that we gain from using the game. The
discussions are very concrete, and the students, both the participants and the audience, join the
discussions using their own judgement. Highlights from the reflections after the first round of
the above game include:

Why use data flow diagrams?

The students have made data flow diagrams earlier in the course and they know that it takes
time, if you want to include all details. The Project Group argues that they deliberately did not
make a data flow analysis according to the book, because they would not spent that much time
on the data flow analysis. An the other hand, they felt that focussing on the data flow in the
organization would be good way for them to get an overview of what went on in the
organization. But they did not want data flow to be the only perspective on the organization.
Some of the students favour object-oriented descriptions and they start a discussion on using
these descriptions instead of data flow descriptions. That discussion includes points like: What
are the objects in this case? Examples of what could be revealed by making the Object-oriented

description instead of the data flow description.

The Project Groups difficulties in getting the first meeting settled.

The students complain that normally you would not have that much trouble in getting a
meeting settled. And that is true - normally you would not, but this situation was not created as
a situation that is likely to happen - it was created as a worst-case, because the throw of the dice
was low. And as a worst-case the situation is not so unlikely. The whole point in using the dice

is exactly to give this variation in the game.

The problems that are coming up in the organization.

Some of the students form the audience complain that the Project Group did not plan any
follow up on the information paper to the employees. They do not believe that it is wise only to
distribute some written information. The Project Group agrees upon this, but they have found
it hard to keep cool, when they realized that whenever they did anything it cost time. This leads
to a discussion on professional roles. For instance: When do the Project Group know better
than Hans Olsen and the others at Peter Hansen Ltd? When should they insist and when do
they have to compromise?
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The students from the audience suggest that the Project Group should have insisted to at least
perform an information meeting, this way they the would get an impression on the different
attitudes. In the current state of the game, it seems like the problems come from more
fundamental conflicts in the organization. In that case, the students from the audience suggest
that, Project Group regards these problems as the organizations problems and not the projects
problems. This leads to a discussion on how to do that!

Thus, the reflections after the first round of the game serves the purpose of evaluating the
project so far. The Project Group get a chance to discuss the problems they have felt, and the

audience get a chance to give some good advice.

Discussion

Computers and Conflicts was developed for the IRIS-89 conference. Before that, we had not
played the game with students learning systems development. We had, of course, played the
game with some of our colleagues to try it out. At the workshop at the conference, we played
the game, and after that we have played the first round of a game in teaching systems

development at the institute. The next rounds are to come.

In connection to these different games, we have had discussions af some of the elements of the
game and also, we have tryed different variations of the game. We do not feel that the game is
fully developed yet. The problems we have discussed, have to do with breakdowns in the
game. For instance if the players are confused and do not know what is expected of them, or
they feel the situation is too unrealistic.

We want the game to, to some extend, seem realistic in order to support discussion like: "What
could we as systems developers do if anything like this happened?”. On the other hand we also
want the players to get seriously involved while playing the game. The players are not
supposed to reflect on the game while playing it - that comes later. The two purposes may easi-
ly conflict, for instance the dice are important when it comes to involvement, but throwing
them is certainly not an act of real life systems development. This conflict has been underlying

many of the discussions of the game we have had.

One thing, that has often been discussed, is the possible gab between the numbers of the Role
Character sheet and the players personal qualities. For instance, a player who is actually quite
good at communicating his or her ideas, may end up with a Role Character with a low value in
"communicative abilities". This does not seem fair. The Project Group may choose to send this
player to a meeting, that will be played as a role play, even though they would never do so if
they were only looking at the Role Character Sheets. One way of solving this problem would
be to leave the Basic Qualities out of the game. All the players would then have the same
changes (when it comes to Basic Qualities) when the dice are thrown, and in the following role
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play they would use their personal qualities. Before we do a thing like that, we have to
consider why we included the Basic Qualities in the first place. The Basic Qualities were
intended to make it easier to discuss each others best abilities, and to take this into account
when choosing who is going to do what. It is a whole lot easier to say: "We'd better send you,
cause you are good at communicating”, when all you are referring to are some numbers on the
Role Character Sheets. One of our purposes of the game is to teach the students to use each
others best abilities. Because it is obvious to do it in the game, we hope it will be more natural

in real situations afterwards.

This is why we would be sorry to let go of the Basic Qualities. The problem can be minimized
by strongly advising the players to choose values for Basic Qualities that matches those of their

own personal qualities.

Another problem often discussed is: Who is going to throw the dice, and who is going to know
the result?. It is not very realistic that before you go to a meeting, you know whether you are
going to have good luck or bad luck. From this point of view it is not right to let the players
throw the dice, one should rather let the Game Masters or someone in the audience throw the
dice and not tell the result to the players until after the role play has ended. After having tried
both variations, we have decided to stick to the first version and let the players throw their own
dice. This way, the players feel more responsible for the result of the dice, and are more

willing to fight hard when they have bad luck.

Another problem in relation to this is that, even though the ruler says so, the throw is not about
success or failure. The Project Group can through ingenuity and hard work turn a failure into a
success. This ought to be more obvious in the game. That is, it ought to be more clear that the
throw of the dice is about the predisposition of the persons the Project Group is going to meet.
This could be done by doing more than one throw, for instance, a throw for the predisposition
of the individuals at the meeting (not the Project Group members, though), a throw for the

environment, and so on.

But, we are also planning changes of the game that are driven by the wish to be more realistic.
One of these is a change to make it possible to measure time in a third way, that is to keep track
of the dates. The way the game is now, we can not tell whether the deadlines of the project are
kept or not, since we only measure the time spent on the project - not at what date the time was
spent. We have not decided yet how we are going to implement this change.

Finally, we have had a lot of discussions of the concept of Performance. Firstly, we no longer
see any reason for having Performance as a group characteristic and not an individual one. This
will become interesting when the same Project Group plays several different games. An
individual Performance may lead to the state that one of the member of the group gets a very

low Performance, which causes troubles.
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Secondly, the Performance is affected by the throw of the dice. If it is a high throw the
Performance increases, if it is a low throw the Performance decreases. During the game the
Performance becomes an expression of how well the Project Group is doing. But what it do
express is how well the Project Group is doing at throwing the dice. What the Project Group
ought to be rewarded for is, when they get a low throw and as a consequence of that a hard
time, and still they manage to get a good result. This way the Performance would express how
well the Project Group is doing in the activities, rather than how well they are doing in

throwing dice.

Finally, we do not like the one-dimensionality of the Performance. In the game, the
Performance easily ends up being a measurement for wether you are winning or loosing - it
becomes the points you score in the game. "Winning and loosing" in real life systems
development do not have the same one-dimensionality, that is you never really know if you had
a success or not. Since we do not see any way to bring a multi-dimensional concept of
Performance into the game, we have decided to leave the game as it is, and then bring the

problem up in the discussion afterwards.

Final Remarks

Teaching students systems development is not the only context for Computers and Conflicts.
We plan to develop a similar game for teaching union representatives how to deal with
technological changes. Doing this would imply only a few changes in the background material
of the game.

In this paper, we have only given an overview of the game. The paper does not represent all
the material it takes to play the game. As Game Masters we have a specific book about the user
organization, the persons in the organization, the different conflicts in the user organization,
other processes of change, and so on. In Computers and Conflicts there is no winning
strategy, no matter what the Project Group chooses to do they will run into some kind of
trouble. Besides using the information in the book, the Game Masters do a lot of

improvisations during a game.

If you, by reading this paper, have caught interest in the game, we will gladly consider playing

a game with your students.
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Abstract

This paper presents an activity-theoretical framework for understanding systems devel-
opment as an integrated part of expansive organizational development. Organizational
problems are seen as being caused by contradictions, which when brought to light can
lead 'users’ to come up with creative and expansive solutions.

The framework forms the conceptual basis for an expansive systems development focusing

on design processes and ’users’ rather than on systems and developers.

The design-process is viewed as a voyage of expansive development in which the systems
developers act as guides for the *users’. In search for a systems development practice
based on the framework the article discusses candidates for methods and techniques to
support such a development process.

Introduction

Life 1s islands of ecstasy in an ocean of ennui, and after the age of thirty land
is seldom seen. At best we wander from one much-worn sandbar to the nezt,
soon familiar with each grain of sand we see. [12, p.12]

With this discouraging thought, Luke Rhinehart in his 'autobiography’, The Dice Man
[12] introduces us to the crisis he faces as a 32-year old psychiatrist with a beautiful wife,
two children, a comfortable life and a fairly succesful practice. His life has turned out to
be boring, and he finds it increasingly difficult to accept that psychiatry is only a matter
of decreasing the patients’ misery and increase their productivity.

It had always seemed to me a quite obvious and desirable goal for therapy but,
after having been ‘succesfully’ analyzed and after having lived in moderate hap-
piness with moderate success with an average wife and family for seven years,
I found suddenly, around my thirty-second birthday, that I wanted to kill my-
self. And to kill several other people too. [12, p.13]
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I was caught in a bind. On the one hand I was bored and dissatisfied with
my life and myself as they had been for the past decade; on the other, no
conceiwable change seemed preferable. I was too old to believe that loung-
ing on the shores of Tahiti, becoming a wealthy television personality, being
buddy-buddy with Erich Fromm, Teddy Kennedy or Bob Dylan, or entertain-
ing Sophia Loren and Raquel Welch in the same bed for a month or so would
change anything. No matter how I twisted or turned there seemed to be an
anchor in my chest which held me fast... [12, p.15]

The radical change in Luke Rhineharts life takes place after a wet and disastrous poker-
evening. His mentor, Dr. Mann, has just left after pulling Luke’s ego and psychiatric ideals
apart, and Luke is walking aimlessly around the apartment wanting to do something wild.
His wife has passed out in the bedroom, and all the guests have left, including Arlene, the
wife of his colleague, neighbour and friend, Jake Ecstein. In the course of the evening Luke
has been experiencing a growing desire to engage in extra-marital activity with Arlene,
and as he stumbles over a die covered by a playing-card, he makes the decision that will

change his life:

..if that die has a one face up, I thought, I'm going downstairs and rape Arlene
. a one means rape, the other numbers mean bed, the die is cast. Who am I

to question the die?

I picked up the queen of spades and saw staring at me a cyclopean eye: a

one.[12, p.69]

He obeys the decision of the die, and discovers that he has found a clue to a new life in
leaving all power to the randomness of dice. Letting the die decide supplies him with the
possibility of exploring his subconscious desires and the childhood potentials that have
been curtailed and crippled by the rules and ethics of society.

In the course of time Luke turns into The Dice Man, using dice in his practice as well
as in his private life and founding The Religion of the Die, which finds many followers
but, naturally, also many fierce opponents. He is dismissed from the American Medical
Association, ridiculed by the press, persecuted by religious groups and, as a result of his
die-dictated murder of a former patient, he ends up a fugitive from the law. At the end
of the book he is faced with the option of betrayal or 237 years in jail. With half an hour
to decide he discusses the problem with his wife and Jake:

"Create the options. Shake the dice. All else is nonsense.’

’But I'm worried. It’s me that may get two hundred and thirty-seven years.’
"Who’re you?’ Jake asked lazily.

There was a long pause and by now all three of us were staring into the red
glow.

‘Oh yeah, I keep forgetting,’ I said, pulling out a green die, sitting up erect
and becoming aware that I was sitting on someone’s snow. ’I am [12, p.541]
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The problem and its solutions

Luke Rhinehart’s story contains elements of four basic ideas in the theory, we will present
in this paper.

Many people will recognize the problem facing Luke at the beginning of the story from
their own private life, but we will argue that the ’bind’, in which a problem is acknowled-
ged but no solutions within the given context seem to be acceptable, also typifies many
problematic situations encountered in work-situations.

It may seem that Luke in his aimless wanderings accidentally stumples upon the solution
to his problem. He calls it fate, but we shall argue, that situations in which solutions are
found can be sought or provoked, and that the solution found to a large degree depends
upon the path chosen.

The solution that presents itself to Luke is to expand his own practice by using the dice
to liberate himself from the social and moral constraints of his daily life. We shall argue
that situations like his call for the expansion of practice, but that viable solutions will
seldomly be found through random expansion. Luke’s search for a random environment
throws him into a deadlock situation worse than the one he came from (although he may
claim otherwise). In the end he is at odds with the majority of the surrounding society
including his own professional community, and he seems to have no way out. We shall
argue that if expansive solutions are to have a chance of survival in the long run, they must
be based on the given practice and take the constraints of the surrounding community
into consideration.

The theory

Systems development (SD) is intrinsically related to organizational development. An
organizational problem is encountered. Someone decides that the solution or part of it
lies in the development of a new computer system or enhancement of the existing one,
The system developers are called in.

What we encounter is a problematic situation - a need for change. The problem can be
more or less defined. In some situations all that is called for is programming assistance,
but in others it is clear that the proposed change will have significant effect upon the
organization itself and the daily work of individual members of the organization. In the
latter case the task facing the systems developer is not primarily that of programming
a computer system but that of guiding, assisting and/or taking part in organizational
development.

Bearing the given example in mind we shall take as our starting point, that any succesful
organizational development must take its outset in an understanding of the organization
itself, its societal context and the daily work practice of its members. When expansive
solutions are called for, inspiration must be found outside the given context, but it must
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be guided by an understanding of the practice which is to be developed.

On the following pages we propose a theoretical framework designed to help facilitate the
understanding of practice and the development of practice. The framework is based on
Yrjé Engestrém’s interpretation of activity theory [7], and it is presented in detail in our
thesis Systemudvikling som lerevirksomhed [4]. In order to relate the theory to existing
SD research, we first present the theoretical foundation through a paradigm-oriented
discussion. Having done this we introduce the fundamental concepts of the theory, and
finally we outline an SD framework based on the theory and discuss the roles of the
different participants in an SD project.

An activity-theoretical framework for SD

During the last two decades SD research, in particular in Scandinavia, has been preoc-
cupied with criticism of the socalled information-theoretical approach' to SD. The ever-
increasing integration of computers into all areas of society has forced computer science
to shift part of its focus away from mathematical theories of computation and description
towards social, organizational and psychological issues. The empirical-logical paradigm,
which assumes that the world and its contents can be observed, fully understood and
described in logical terms, has been discarded as mechanistic and unable to account for
the problems encountered in the development of systems, that directly influence the daily
life. The focus has shifted away from the machine and towards the human being, and a
wide array of alternative methods and approaches have appeared.

Some see this development as a beginning paradigm shift, while others take the post-
modern stance and talk of parallel paradigms or paradigm cases, but none seem to have
been able to pinpoint the new paradigm or give the different paradigm cases a common
conceptual basis, which can encapsulate or frame the science of SD.

The theoretical foundation

Activity theory is in a way an anti-paradigm. Its roots are in dialectic materialism, and
one could therefore assume that its paradigm is defined by the dialectic laws and the
materialistic doctrine, There are certainly elements of both in activity theory, but in

order to discuss its paradigmatic character we have to focus on its core concept -~ human
practice,

The concept of practice in activity theory finds its roots in Marx’s critizism of traditional
materialism in his Thesis on Feuerbach:

In his book Systemudvikling - teori og historie i skandinavisk perspektiv [3] J. Bansler identifies three
different SD approaches in Scandinavia: the information-theoretical, the socio-technical and the collective
resource approach,

40



The chief defect of all previous materialism (-..) is that things (Gegenstand),
reality, sensousness are conceived only in the form of the object, or of con-
templation, but not as sensous human activity, practice, not subjec-
tively. Hence, in contradistinction to materialism, the active side was set
forth abstractly by idealism - which, of course, does not know real, sensous
activity as such. Cited from [7, p.38]

The point of this quote is that objective materialism is not adequate for describing the
world and human life. The world is always viewed through someones eyes and is thus
interpreted. We must therefore include an understanding of the character of the interpre-
tation — the subjective dimension which, according to Marx, is determined and shaped
by human practice.

This point of view supplies us with a very useful perspective on the discussion of paradigms.
A paradigm is understood as a representation of a shared practice, and as such it is sub-
ject to continued conscious or non-conscious change through the change of practice. This
means that we cannot define or hope to find an absolute and fixed standpoint from which
to view the world - our ideologies, models etc. will always reflect and be reflected in
our practice — and consequently we do not have to accept any given truth or paradigm
but can adopt and mold ideas and thoughts that seem productive to our own practice.
Human practice is historically determined, and we must be aware, that our own outset in
the endeavour to find and adopt new ideas is our own, historically determined practice,
which shapes our perspective and sets the standard for our search. Any development of
our own practice must take its outset in our own practice, and the best we can hope for
is to be able to momentarily leave our practice to view it with the eyes of other practices.

This concept of practice and development has profound influence on our framework. It
constitutes a liberation from the demand of development of a new paradigm or attachment
to an existing, and it provides us with a practical standpoint from which to discuss issues
such as communication, cooperation and mutual understanding.

As reality can only be viewed and described through the perspective of a given practice,
objects in the world, such as computer systems, and models of the world, such as SD-
methodologies, are determined and evaluated primarily through their use within a given
practice rather than by some 'objective’ qualities. The philosophy thus exerts its influence
on all levels of the framework and, as will hopefully become apparent to the reader, it
provides us with a consistent frame for a broader and clearer understanding of several
issues in SD.

As systems developers we concern ourselves with the development of computer systems,
but, as we have just pointed out, such systems are primarily to be understood in terms of
their use within a given practice, and we must therefore broaden our field to include the
development of practice. One could say that our unit of analysis is human practice, and
our offset in the development of a framework for SD must therefore be a model of human
practice.
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On the following pages we present our interpretation of Engestréms model of human acti-
vity (human practice) and use this model as the basis for modelling expansive development
of human activity, Having presented the cycle of expansive development we discuss its
practical implications and present a few methods that seem relevant and suitable within
the framework.

The models of activity and of the development of activity should not be considered fixed.
In concordance with activity theory they do not claim any general validity. Their purpose

in the context of SD is to inspire and expand our practice as systems developers and
SD-researchers.

The concept of activity — human practice

The concept of human activity that we present here finds its origin in Leontjevs separa-
tion of human practice in three layers: operations, actions and activity. Operations are
non-conscious reactions to external conditions, and actions are conscious and directed
towards particular goals. While operations and actions are individual, activity is col-
lective and in correspondance with a certain motive. As demonstrated in the following
example this means that only shared practice directed toward a certain motive can be
labelled activity. Activity is composed of actions that are realized through operations.

Due to the division of labour in society there is very seldom a direct correspondence
between the work of an individual and the underlying motive. As an example the work of
a clerk seems totally inadequate in relation to the motive of achieving food, clothing etc.
Only because of the relation between the clerks work at the office and the work of others
in the organization does his work have a meaningfull purpose. On the one hand there has
to be a relation between the work of individuals in the organization to ’justify’ a salary,
and on the other hand there also has to be a relation to the work of others outside the
organization in order to convert this salary into food, clothing etc. It is thus not possible
to talk about the individual activity but only about the activity of the individual i.e. the
activity in which the actions of the individual are contained.

The notion of activity as collective and directed towards a motive is depicted in En-
gestréms triadic model of activity (fig. 1).

With the use of instruments (tools, models etc.) the collective subject manipulates some
object and produces an outcome which is distributed to the community according to
the division of labour and exchanged among the individual members of the community
according to need and governed by rules. A part of the production is consumed within
the activity itself.

The triadic structure of the model reflects the relations between the different corners.
Two corners stand in relation to each other only through the mediation of a third corner
(e.g. the subject can only manipulate the object through the use of instruments). This
means that a change in one corner will influence all the other corners, and it thus gives
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Instruments

Production
Subject Object — Outcome
Consumption
Exchange Distribution
Rules Community Division of labour

Figure 1: The structure of human activity

us a picture of the effects on activity invariably exerted by a new computer system.

An activity is held together by a motive, which is directed partly at the upholding and
development of the activity itself (*organizational health’) and partly at the outcome. The
outcome or product is produced in order to satisfy the needs of other activities, i.e. it has
to be sold in a market or be used in activities in other levels in a hierarchy of activities.

A clerks working place might be conceived as a hierarchy of activities: the clerk works in
an office, which is part of the factory, which is part of ...

On the one hand, these activities are tied together by economical and cultural forces
~ the administrative department delivers services to the factory which in turn delivers
resources, and the cultural forces emerge through participation in the activity.?

On the other hand, the same forces which tie together the hierarchy constitutes the basis
for contradictions — contradictions between the motive of upholding and development of
the activity and the motive of serving the activity of which it is part.

In the example of the administration, the contradictions could be manifested as follows.
The motive of the administration® could be to strengthen its position in the factory as
well as quality of the delivered service. The factory’s motive could for example be to
strengthen its position in the market. This motive could lead to a demand of a reduction
of the size and increase in the efficiency of the administration.

This separation of motive, which is caused by the division of labor, represents the primary
contradiction of the activity. Primary contradictions are permanent but not necessarily
manifest as a problem for the subject. When they become manifest they can lead to

2Schein talks about the culture of an organization as learned responses to the problems of 'surviving’,
that the organization might meet [14, p.14f].

3Short for the motive of the people in the organization, who perceive themselves as taking part in the
activity of the administration.
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a socalled need state in which the subject is both conscious of a need for change and
vulnerable to change coming from the outside.

A change (whether it is imposed from the outside or brought about by the subject as a
reaction to a need state) in one corner of the activity will cause discrepancies between
this corner and other corners of the activity. These discrepancies are called secondary
contradictions. In some cases secondary contradictions can be solved within the confines
of the existing activity, but sometimes they can threaten the activity itself because it is
unable to ignore the changes and unable to adapt to them. In these situations the need
state evolves into a so-called double bind, a sort of catch-22 situation. The problems
cannot be solved within the confines of the activity itself, and it will need to break its
own limits through what we shall call expansive development.

Expansive development

Expansive development is initiated by a consciousness of a double bind situation within a
part of the community. Representatives of the subject acknowledge the double bind and
start looking for solutions. Within science this process is characterized by T. S. Kuhn
as extraordinary science. The claim that the double bind can only be solved through
expansion of the activity implies, that the clues to solutions have to be found outside
the traditional boundaries of the activity itself. The clue or clues that lead to the initial
expansion are called springboards. In principle they can appear out of nowhere as a
response to the double bind situation, but, as expansion always happens from within the
historically determined activity, springboards can be consciously sought out and developed
on the basis of an understanding of the activity itself.

The appearance of a springboard can lead to a vision of a new, expanded activity - the
given new activity. This does not mean, that the activity instantly expands into a new
activity, The given new is first and foremost a vision held by representatives of the subject,
and several steps are needed in order to implement this vision within the community. First
of all the given new activity is modelled, which will normally happen through a modelling
of the different components of the activity. This model then is applied within a socalled
microcosm - an isolated group of representatives of the subject, which performs actions
in accordance with the given new activity.

Modelling and application within a microcosm will naturally lead to changes in the vision,
but the real challenge takes place when the given new activity is applied within the
total activity system. In this phase the given new activity takes up the struggle with
the old activity, a struggle which gives rise to socalled tertiary contradictions. The
given new activity may lose this struggle, and it will invariably change as a result of the
tertiary contradictions with the old activity. The result of this gradual change is called the
precursor of the created new activity, which can be characterized by its replacement
of the old activity within the total activity system.
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When a new activity is introduced within an activity system, the neighbouring activities*
will be affected. The reactions from these neighbouring activities can lead to socalled
quarternary contradictions, which can lead to development of the other activities or
an introduction of a new need state leading to a new cycle of development. The created
new activity with its consolidation within the activity system thus marks the end of a
development cycle that can be pictured as seen in fig. 2.

Activity 2:
Consolida-
tion, re-
flection

Quarternary
contradictions

Activity 1:
Need state

Primary
contradictions

Double bind:
Analysis

Application,
generalisation.

Tertiary
contradictions

Secondary
contradictions

Object/motive
construction:
Modelling of

instruments

Figure 2: The cycle of expansive development

The Dice Man revisited

In order to clarify the concepts presented we can apply them to the case of The Dice Man.
Bear in mind though, that the example describes the need state and double bind of an
individual rather than a collective subject. This means that the need state and double
bind have an individual, psychological character rather than being caused by a change in
a collective activity.

It is clear that Luke Rhinehart finds himself in a need state at the outset. The activities in
which he takes part are not satisfying to him. According to his own description this need
state arises seemingly out of nowhere. He debates the psychological cause of the depression
and concludes that it is a dissatisfaction with past accomplishments and future hopes,
and that it has existed and grown for a long time.

#The neighbouring activities are: the subject producing, the instrument producing, the rule producing
and the object activity.
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In terms of the activity theory we have presented, we can interpret his situation as follows:
As a psychiatrist with a private practice his primary contradiction can be characterized
as the conflict between his own ideal as a psychiatrist and the reality of his profession.
He wants to help people, to unleash their potential, but the psychiatric reality is that the
psychiatrist tries to make people accept their weaknees and to lessen their misery while
living a comfortable, carefree life himself.

As long as he was in the process of education, getting married, having children and
setting up his practice the contradiction was perhaps apparent to him, but not as a
problem. When we meet him, he is settled but stuck in the process of writing a book on
sado-masochism. He is suddenly faced with the fact that he has nothing to contribute —
and the need state arises.

In the beginning he turns to Zen-buddhism and finds some comfort (happy boredom)
there, but when Dr. Mann pulls his ego and ideals apart, his boredom gives way to a
genuine double bind caused by the secondary contradiction between himself (a changed
subject) and the rest of his activity.

His description of his situation and his unsuccesful search for solutions is a beautiful
characterization of a double bind situation. There seems to be no way out until he
stumbles over his own personal springboard — the die and the rape. After raping Arlene

he forms his vision of a new activity and proceeds to model and implement it in all parts
of his life.

The rest of the book is one long description of his attempt to apply and consolidate his
vision. Being totally commited to his new way of life he combats the tertiary contradic-
tions, although he continuously runs into moral and ethical problems. The spreading of
the vision to the community however turns out to confront him with serious quarternary
contradictions. At the end of the story these contradictions seem on the verge of defeating
the new activity, and Luke finds himself in a new personal conflict.

In order to stress the warning against random development with random springboards
and no consideration of the surrounding community we will leave our example with the
epilogue from The Dice Man ~ a sort of twisted double bind:

One day when Luke was being chased by two FBI men with .{5s he came to a
cliff and leapt off, just catching the roof to a wild wine twenty yards below the
ridge and dangling there. Looking down, he saw fifty feet below siz policemen
with machine-guns, mace, tear gas canisters and two armored cars. Just above
him he saw two mice, one white and one black, beginning to gnaw away at the
vine to which he clung. Suddenly he saw just in front of him a cluster of
luscious ripe strawberries. ’Ah,” he said. ’A new option.’ [12, p.542]
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Roles in expansive systems development

Having presented and illustrated the theory of expansive development we will now turn
to SD in order to see how it looks in the light of the theory, and which contributions
the theory can give as a framework for SD. We will do this by considering the roles of
the product, the systems developer and the user in a SD project. Lastly we will discuss
possibilities for supporting expansive development.

The product

What is the product of an SD process? The most common answer to that question is: ’a
computer system’. Taking our framework into account we would say that in the typical
case the product is a new activity of which a computer system is an important part.

Where and how does a computer system fit in the presented model of human activity?
Well, when asked what he considered to be the object of his activity a worker at a power
station at first answered, that it was the control panel. Faced with the question, "Where
is the customer?’, he came up with supply of electrical power to the customers as his
object and that in this respect the control panel was only an instrument. This example
exactly represents our view: A computer system in use should always be regarded as an
instrument of an activity, never as an object.

When elaborating on the instrument as a mediator and considering the different triadic

structures in which the instrument takes part, one can identify several of the different
perspectives on computer systems, which have emerged over the last ten years.

The triadic structure between subject, instrument and object (fig.3(a)), which models
the actions of the subject on an object mediated by an instrument, resembles the tool
perspective, where the computer application is seen as a tool or toolkit facilitating the
individual’s manipulation of some object.

Considering individual actions mediated by an instrument directed towards the commu-
nity instead of towards an object reveals the model depicted in fig.3(b). This model
resembles the media perspective®, which regards the computer application as a means in
the communication between human beings.

Focusing on the manipulation of an object mediated by an instrument performed by a
group of people and not just an individual reveals the model depicted in fig.3(c). Much
of the work done in the field of Computer Supported Cooperative work (CSCW) is in line
with this perspective. The GROVE system®, which support the writing of a joint paper
by several researchers, can be viewed as an example of such work, when we consider the

8The tool perspective as well as the media perspective are described in Bgdker: Through the Interface
(5, p.128ft], where they are called tools approach and linguistic approach respectively.
8Described in Robinson: Double Level Languages & Cooperative Working [13, p.88ff].
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activity with the single researcher as subject, all the researchers as community and the
paper-writing as the object.

Instrument Instrument Instrument

Subject AObJect SubJect < Object
/\ /

N N

(a.) Commumty (c) Commumty

Figure 3: Different perspectives

There are other perspectives on the role of a computer system/application than the above
mentioned. For example the system perspective’, which in our terms can be seen as
a perspective resembling that depicted in fig.3(a), but with the significant difference,

that the goal is controlling/manipulating another activity instead of manipulating some
material objects.

We will refrain from giving more examples in the hope, that we have indicated that the
presented framework is strong enough to encapsulate most of the existing perspectives on
computer systems/applications, and can thus contribute to a broader and more funda-
mental understanding of the role of computers in use.

One part of this understanding implies, that applying only one perspective is insufficient,
when the task is to create a new activity. When someone uses a tool in a work task, the
task and thus the tool can only be understood in a wider context (what is the meaning
of just hammering nails into wood?). When someone communicates with other people,
the communication must be about something. When a group of people uses a common
instrument, there are individual demands.

It can though be sufficient to apply only one persective in the design of a given computer
system/application, but then the triadic relations, which are not supported by the chosen
perspective, must also be supported, be it with a computer application or not.

The systems developer

The systems developer is a consultant who enters a project with often little or no specific
knowledge about the field of enquiry. The object of the SD-activity is the development of
other people’s activities with specific regard to the development of new computer systems
or enhancement of existing ones. An important qualification of a systems developer
is therefore the ability to master a human development process and the proficiency in
describing and, to a certain extent, developing computer systems.

It is often said, that in order to be able to work properly with users, systems developers

"Described in Bgdker: Through the Interface [5, p.116ff].
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must spend a long time getting acquainted with the field of enquiry. The argument is that
mutual understanding is a precondition for cooperation, and that mutual understanding

can only be obtained through the adoption by the systems developers of the users’ ways
and language. There are several arguments against this position:

e It is an illusion to think, that a systems developer should be able to acquire profi-
ciency in every field with which he comes into contact.

o If a systems developer should acquire this proficiency, he will have spend so long
within the field, that he will be unable to see the forest for the trees. In terms of
the activity theory he will have entered into a new activity and at least in part have
absorbed its motive. He is therefore bound by the activity and biased by its motive.

e Mutual understanding is to a certain extent necessary, but only to a certain extent.
The framework tells us that expansive development takes place as a result of contra-
dictions, and it is thus driven by conflicts. The conflicts that can arise from a lack of
mutual understanding can often be productive in situations where new solutions are
sought. Mutual understanding is in the strictest sense equivalent to mutual activity,
and an activity which is never confronted with (elements from) other activities will

find no inspiration for development.

These arguments lead us to disregard the idea of mutual understanding as a prerequisite of
SD and instead take up Engestrém’s idea of heteroglossia. In an SD project the systems
developer is only one out of many voices that influence the symphony of development. The
systems developer has his own motive and his own language, and he is confronted with
the demands of the development of a computer based system, whereas the practitioners
are only interested in the system insofar as it upholds and enhances their own activity.

It is a question of balance - of entering and understanding a field of enquiry whilst still
standing on the outside with a fresh viewpoint and provocative tools and ideas. The

systems developer acts as a guide on the practitioners voyage through the development
cycle, but the actions are taken by the practitioners themselves, and in some instances the
systems developer acts as the devil’s advocate in that he does not reveal his knowledge
but provokes the practitioners to find out for themselves.

The user

The degree of user involvement in SD projects has been intensely discussed in Scandinavia
within the last decade or two — should SD be done for, with, or by the users?

In the previous section we have sketched how we see an SD project as a voyage through a
development cycle. What you have at the beginning of such a cycle is some practitioners
with a problem, which causes them to call in a systems development team to help them
develop their practice. It is therefore not a question of whether to involve the users or
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not (in fact there are no users at this stage as there is no system), it is a question of
delineating the activity which embody the problems.

As we have pointed out a given practice can only be developed from within. Inspiration
can come from the outside, but the actual development has to be done by the subjects of
the activity, This does not mean that the users have to develop their new instruments, but
they have to discover the given new, not be instructed in it. The systems developer is a
guide or a devil’s advocate and thus takes active though indirect part in the development.

The approach therefore mainly resembles development with the user, but without the
emphasis on mutual understanding.

Towards expansive systems development

After having presented a conceptual framework for understanding expansive development
of human activity and discussed the roles of people and computer systems in an expansive
systems development, we now address the question: Why and when should expansive
systems development take place and how can we support it?

Why and when expansive systems development?

What distinguishes expansive development from other forms of development/change is
not that it takes its departure in a need state, but the character of the need state. It is
essential to understand that many problems that arise in a given activity can be solved
within the structure of the activity, and therefore do not require expansive solutions. As
long as the problems are on the levels of operation and action they can often be solved by
innovations which change the operations and actions performed within the activity but
which preserve the structure of the activity (as a whole). If the participants of an activity
agree upon the slowness of a word processing program as a problem, an immediate solution
might be to buy a better program or faster machines (assuming no financial problems).

Only when the problems we face connect to the very structure of the activity system and
thus occur on the level of activity may we talk of the need for an expansive solution. The
point of departure for expansive development is a need state where the activity embodies
contradictory interests — no matter which potential changes (e.g. a new computer system)
one can think of, it will contribute to the resolution of conflicts for some, but at the same
time reinforce conflicts for others.

This type of situation often arises when a new computer system is to be introduced into an
activity — large changes in the instruments implies large changes in the use of them. The
introduction of new computer systems often changes the way the daily work is performed,
the division of labour between departments as well as between individuals, the rules to
follow, the working groups etc. The whole activity is to be changed, and the contradictory
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interests of different groups become manifest.

When these contradictions become apparent the situation is characterized as a double
bind, which can not be resolved within the activity. The resolution of a double bind

therefore demands a change in the structure of the activity — there is a need for transcen-
dence, breaking the rules or, as we call it, expansion.

How to support expansive systems development

An SD project carried out in accordance with our understanding of expansive development
has an earlier point of intervention and a later point of withdrawal than a traditional SD
project. In traditional SD the systems developer is confronted with a more or less defined
problem, describes and constructs the system according to some demands and delivers it
for testing and approval. With the advent of user involvement and prototyping systems
developers have been able to deal with more loosely defined problems, but so far both
user involvement and prototyping have had an ad hoc character due to the lack of general
theories encapsulating these aspects. User-involved follow-up on the use of delivered
systems rarely exceeds maintenance and error correction.

We will now try to sketch some means of supporting expansive systems development.

Defining and working with the problems

As mentioned above an expansive systems development takes its point of departure in a
need state. It is therefore important to analyse the problems and needs that have given
rise to the development project.

The purpose of the analysis is twofold: On the one hand it helps the systems developers
to define and understand the problem to be solved, and on the other hand it should lead
the practitioners to a clearer understanding of the problem and a consciousness of the
double bind. In order to encourage expansive development the systems developers have
to identify and bring to light the existing double bind or provoke it on the basis of the
need state, the contradictions and the proposed change.

Since part of the purpose of the analysis is to provoke a double bind, it is important that
the practitioners take part in the analysis or at least in a reconstruction of it. In some cases
the analysis will lead the systems developers to the formulation of a hypothetical model
for a new activity, but it is essential that this model is not imposed upon the practitioners.
A precondition for expansive development is that it takes place from within the activity
and is not imposed from the outside. The hypothetical model should act as a help to the
systems developers in their guidance of the practitioners through the next stage of the
developmental cycle.

In order to bring the contradictions in the activity to light the analysis has to focus on the
theoretical and practical models employed in the activity and on the ability of the activity
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to react to changes. In this context a detailed analysis of the historical development of
the activity and of its models is necessary. An insight into how the activity has previously
dealt with secondary contradictions can help the systems developers to choose a course
of action and avoid obvious strategical errors, and a study of models can often reveal
inconsistencies or contradictions between formal or verbalized models and the models
that are actually being used i.e. between theory of action and theory-in-use®. These
inconsistencies can give a clue as to the nature of the double bind.

Verbalized models and their development can be studied in written documents, such as
rules and strategies, and in existing computer systems. Theories-in-use are more funda-
mental than verbalized models in the sense that they reflect the basic assumptions of the
practitioners. The cause of a double bind situation can often be found in the practitioners’
lack of understanding of their own basic assumptions, and a revelation of the theories-
in-use can therefore often demonstrate the secondary contradictions to the practitioners.
Typically such theories will be reflected in the metaphors and actions of the practitioners,
and the systems developer can use an analysis of these theories to demonstrate their flaws
in order to make the practitioners aware of them and of the need for change.

There are many ways to study and question theories-in-use. Bearing in mind that the
main aim at this stage is to reveal or provoke a double bind we will focus on methods
that provoke breakdowns® in the theories-in-use. A few examples of what we might call
active use of lack of understanding are given below.

o Let the practitioners tell stories about very concrete experiences from their activity.
It is important that the practitioners try to describe their actions not the intentions
behind them. This approach can possibly reveal some of the (tacit) 'theory-in-use’.}

o Create alternative views of the activities. This can for example be done through
the use of metaphors to create breakdowns in the practitioners understanding of the
present activity.l!

o Confront the practitioners with views from other parts of the activity system in
order to shed some light on the (primary) contradictions and cause breakdowns in
their understanding of the activity.

Another way of provoking double binds is to let the contradictions come to light through
actions. If the need state has arisen as a result of the threat of new technology, one way
of clarifying the need for an expansive development of the activity as a whole could be

8The terms are introduced by Argyris and Schén in: Organizational Learning: A Theory of Action
Perspective [2].

90ur use of the concept 'breakdown’ is based on Understanding Computers and Cognition by Winograd
and Flores [16].

194 discussion of this point can be found in Argyris and Schén: Theory in practice [1, p.3911].

11This is discussed more thoroughly in Kim Halskov Madsen: Breakthrough by Breakdown [10], Sprog-
brug og design [11], and Donald A. Schén: Generative Metaphor [15].
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to simulate the realization of the threat. By implementing a simulation of the proposed
system and letting the practitioners perform actions on the new system but in accordance
with the old activity the systems developers can demonstrate the flaws of both the old
activity and the proposed solution. We have labeled this sort of experiments *provotypes’
— experiments with the purpose to provoke and thereby make contradictions manifest.

We know of no examples of such experiments, but visiting factories, that have experienced
changes similar to the proposed, and making scenarios (e.g. mock-up simulation) *2, where
actions according to the potential new activity can be performed, resembles *provotypes’.

As mentioned, the result of the analysis should be, that the selected practitioners are
conscious of their double bind and perhaps have a vision of the given new activity. A
double bind is a precarius situation, as an unresolved double bind can lead to regression
or directly destructive behaviour, and it is therefore now the responsibility of the systems
developers to assist the practitioners in the expansive resolution of the double bind through
the finding of a springboard and the elaboration of a model for the given new activity.

In search of a springboard

The generation of springboards follows as a logical extension of the provocation of double
binds. As a springboard is facilitative in the expansive development of an activity it
must come from somewhere outside the activity, but at the same time it has to relate in a
productive way to the existing activity. Thus the analysis of the activity is essential to the
search for a valid and productive springboard. The springboard will play an important
role in the formation of the model of the given new activity, and the choice of direction
of search for a springboard is therefore a crucial point in expansive development. If the
systems developers have formed a hypothetical model of the new activity, this model can
guide them in their choice of direction, but they also have the possibility of trying out
different directions and methods in order to give the unexpected a chance. The latter
strategy is actually the most acceptable, since there is no reason to assume, that the
systems developers have come up with the optimal solution. The systems developers
should see themselves as facilitators of images and creativity rather than as creators.

The springboard itself is not a vision of a given new activity. Its primary function is to
shed new light upon the old activity in order to facilitate the generation of a vision. The
vision will thus in some way be a synthesis of the springboard and the old activity.

Where the aim of metaphors and provotypes as breakdown-creators was provocation and
highlighting of contradictions, the focus now is turned to constructive metaphors and
prototypes. The flaws and inconsistencies found and revealed during the analysis can
now be brought to constructive use, as the practitioners will be motivated and aware of
the importance of metaphors, games and instruments. Below we will sketch some possible
techniques:

12Both examples were used in the UTOPIA-project, see e.g. Badker et al: 4 Utopian Experience [6].
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o Method of Little Men, which Engestrém describes as a method originally introduced
by Altschuller. The idea of the method is, that the inventor takes the place of the
object — looking for a solution from the position and viewpoint of the object.

e Future Workshops.!?

¢ Simulation games, where the players simulate the different components of the ac-
tivity can be used as tools for experiments with alternative activity structures.

* Exploratory prototyping'* where the focus is on exploring the fruitfulness of different
designs of the instrument of the activity.

The purpose of the use of all these techniques is to create a vision of the given new activity.
The vision of a new activity is one thing, another is how it is actually implemented, when
the practitioners start performing actions in accordance with the given new activity.

Manifestation of the given new

Activity is practice, and though we can possibly model the different components of an
activity, the activity itself can only be modelled through application in practice. This
modelling is accomplished through the formation of a microcosm, in which selected prac-
titioners commence to perform actions in accordance with the given new activity — or
rather in accordance with the models of the different components of the new activity.
The idea is that the microcosm should propagate outwards into the real activity system
and thus dissolve itself gradually, and it should therefore from the outset be composed of
a mixture of practitioners, who contributed to the formulation of the given new activity,
and other representatives of the same subject. The practitioners, who created the vision
of the given new activity, must be assumed to be willing to fight for it. With the inclusion
of other representatives of the subject the vision will be exposed to its first challenge
within the activity system. It should be noted though, that the microcosm at least at
the outset consists of only representatives of the activity itself and not of the surround-
ing activity system, and that the actions performed are initially only simulations of real

world actions. This strategy is chosen in order to avoid the appearance of premature
quarternary contradictions.

When the given new has had the chance to gain some substance it is transplanted to a real
organizational setting. This does not mean that the microcosm should just develop into
a normal pilot site, understood as a part of the old organizational setting with the task of
testing the technical functioning of the computer system. The microcosm is supposed to
become a real organizational testbench for the new activity with the task of testing the

13Future workshops are described by Robert Jungk and Norbert Miillert in: Hdndbog i fremtidsverk-
steder [9].

Different approaches to prototyping (e.g. exploratory prototyping) are described in Christiane Floyd:
A Systematic Look at Prototyping [8].
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new division of labour, the new communication, the new rules, the new instrument etc,
which often means that the struggle with the old organizational hierarchy is intensified.

As experiments with the given new activity take place within the microcosm the models
are changed and the microcosm is gradually expanded outwards, first through a transplan-
tation into real world surroundings and later through the expansion to all practitioners
involved. As described above this is where the given new activity will have to fight against
the old and against the surrounding activities, and as a result of this fight the created new
activity is developed. As the practitioners will be standing *within’ their own vision and
therefore may be unable to see the consequences of the new activity and of the struggle
taking place, and as the created new will invariably contain unexpected elements which
can demand a remodeling of different components of the new activity (notably the instru-
ment), it is essential that the systems developers remain involved or at least in contact in
these stages.

Conclusion

We have presented a framework for SD and tried to justify, that it encapsulates and
provides a frame for understanding a large part of the field. The framework supplies us
with a general theory of development which we have found applicable within computer
science, and it aids us in understanding the roles of the involved parties in a development
project. Furthermore it serves an important purpose in placing the different methods
and perspectives from our field in a broader context. Through the eyes of the theory
the methods and perspectives appear as complementary rather than contradictory, and
the framework thus helps us to understand, when and where to use which methods and
perspectives.

Addressing the subject of the conference we would like to end with a definition of creativity
expressed in the form of a question. One of the two basic problems forming the outset
of Engestréms enquiry is the elusiveness of expansion, which can be metatheoretically
expressed as follows:

How can a structure generate another structure more complez than itself?

[7, p.29]

References

[1] Chris Argyris and Donald A. Schén. Theory in Practice: Increasing professional
effectiveness. Jossey ~ Bass Publishers, San Francisco, California, 1974.

[2] Chris Argyris and Donald A. Schén. Organizational Learning: A Theory of Action
Perspective. Addison-Wesley Publishing Company, Reading, Massachusetts, 1978.

55



3]

[4]

[5]

[6]

[12]

[13]

[14]

[15]

[16]

Jorgen Bansler. Systemudvikling - teori og historie i skandinavisk perspektiv. Stu-
dentlitteratur, Lund, Sweden, 1987.

Ole Bisgaard, Preben Mogensen, Mads Ngrby, and Michael Thomsen. Systemud-

vikling som laerevirksomhed - Konflikter som basis for organisationel udvikling.
DAIMI IR-88, Aarhus University, 1989,

Susanne Bgdker. Through the Interface ~ a Human Activity Approach to User Inter-
face Design. DAIMI PB-224, Aarhus University, 1987.

Susanne Bgdker, Pelle Ehn, John Kammersgaard, Morten Kyng, and Yngve Sund-
blad. A utopian experience: On design of powerful computer-based tools for skilled
graphic workers. In Gro Bjerknes, Pelle Ehn, and Morten Kyng, editors, Computers
and Democracy. Avebury, 1987.

Yrj6 Engestrém. Learning by Ezpanding. Orienta-konsultit OY, Finland, 1987.

Christiane Floyd. A systematic look at prototyping. In R. Budde, K. Kuhlenkamp,

L. Mathiassen, and Ziillighoven H., editors, Approaches to Prototyping. Springer-
Verlag, 1984.

Robert Jungk and Norbert Millert. Hdndbog ¢ fremtidsverksteder. Politisk Revy,
Copenhagen, Denmark, 1984.

Kim Halskov Madsen. Breakthrough by Breakdown: Metaphors and Structured Do-
mains. DAIMI PB-243, Aarhus University, 1986.

Kim Halskov Madsen. Sprogbrug og Design — sammenfattende redegorelse. DAIMI
PB-245, Aarhus University, 1988.

Luke Rhinehart. The Dice Man. Grafton Books, London, 1972.

Mike Robinson. Double level languages & cooperative working. In Gerard de Zeeuw
and Ranulph Glanville, editors, Support, Society and Culture. Department for An-
dragology, Amsterdam, 1989.

Edgar H. Schein. Organisationskultur og ledelse — et dynamisk perspektiv. Forlaget
Valmuen, Copenhagen, Denmark, 1986.

Donald A. Schén. Generative metaphor: A perspective on problem-setting in social
policy. In Andrew Ortony, editor, Metaphor and Thought. Avebury, 1979.

Terry Winograd and Fernando Flores. Understanding Computers and Cognition ~ A
New Foundation for Design. Ablex Publishing Corporation, Norwood, New Jersey,
1986.

56




Creativity according to the Scandinavian tradition
of system development research.

A contribution to a debate

Gro Bjerknes & Tone Bratteteig
University of Oslo, Dept. of Informatics
POBox 1080, Blindern
N-0316 Oslo 3, Norway

The working conference about "Creativity in System Development” in Skagen has been
an opportunity to discuss creativity in system development and system development
research. In our opinion creativity is a new buzzword in the Scandinavian research
community, and we want to throw light on this phenomenon.

The paper discusses the notion of creativity, and concludes that talking about creativity
does not contribute to any new knowledge about system development to anyone.
Nevertheless, the concept may be used in arguing for professionalization of system
development work and in marketing the Scandinavian reseach tradition to other computer
science communities. In this case we need a definition of creativity that fits to the
Scandinavian tradition.

What does creativity mean in system development research?

The concept of creativity has a positive value, and is connected to novelty, to progress
and development. In a common sense interpretation of the word, creativity is connected to
adding new ways of functioning to existing things. Everyday creativity means using the
available resources in new ways, and by this utilize the resources in a way that makes it
possible to carry out the tasks to be done. In this way it may be creative to use a shoe for
a hammer. Defining creativity as finding many solutions to a problem is most clearly
expressed in psychology. However, creativity as forming and being rich of ideas is not
always connected to solving problems. Seeing new connections and making new
expressions is more connected to understanding problems than to solving them. New
insight into a topic may give new possibilities for action.
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Lately, creativity has been introduced as a topic in research milieus. The notion is used to
discuss system development which is carried out as a part of research projects. The
discussion is more related to the system development activities than to the research
methods. However, in everyday system development the possibilities for bein g creative -
and talking about creativity - is restricted!. On the other hand side, we think many of the
activities in system development contain creative aspects, even though only some of them
are recognised as creative in the general discussion about system development and
creativity.

In the following discussion we distinguish between creativity concerned with the system
development process and the computer system respectively. Creativity as an aspect of the
process concerns how we apply new techniques for cooperating with users in the system
development process. Creativity connected to the computer system concerns how new
computer technology is used to develop products.

Creativity recognised in work styles in system development.

It is easy to recognise arranging scenarios and future work shops as creative work styles
in system development2. These are techniques for gathering a group of users in order to
involve them in discussions about what they would like their future to be. Scenarios and
future work shops are called "games" in order to distinguish the discussions from
trivialities of the daily work3. The concepts of game and playing emphasizes that the
activities in the work shops are simulations of real world activities. The game could be
supported by some technical equipment, as means to strengthen the fantasies and visions
of a new future and making them vivid by simulating future life and use of new
technology. The equipment should be fancy compared to existing technical equipment in
the work place, but prototypes and mock-ups may be sufficient to stimulatin g fantasy.

In order to play you have to create a setting different from real life, what we may call a
lab-setting. If you want to play a game related to work, you have to pick the parts of work
that may be isolated from the work setting. However, if cooperation and communication
in real everyday work is the main topic to be addressed, it is impossible to extract and

1Cf, Munk-Madsen&Thaysen (1989)

2As far as we know Kensing (1987) was the first to introduce this kind of techniques in the Scandinavian
research community. However, he does not talk about creativity in this connection. Lately these kinds of
techniques have explicitly been connected to creativity, cf. e.g. Ehn (1989)

3The notion of game probably stems from Wittgenstein (1967)., In Wittgenstein's philosophy all rule-
based activities are games. A game is a situation in which it is important to follow the rules. This in turn
makes it possible to isolate the game from the rest of the world.
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isolate parts of work that are relevant for the daily cooperation trouble. In this case the
lab-experiments will not be creative in relation to solving the cooperation problem, even
though this may be simulated through role playing.

Playing is associated with creativity when grown up people are doing it. In contrast to
children's playing, we always add rational explanations for adults playing. Playing with
the computer system is seen as a way of exploring the technology, and the intention of
playing is to improve the technology. In this way creativity legitimates using the work
hours to play with a machine.

The notion of play make us associate fun, and of course work may be fun. We think,
however, that we should be careful to use the concept "play” when we talk about doing
system development. System development is directed towards a serious change in life for
many people, changing the organisation and the work conditions. We should be careful to
speak about analysing and changing somebody's work as games?,

Work styles in system development that normally are not considered to be
creative.

It is usually not considered to be very creative to use well known tools and techniques,
based on established and common knowledge in system development. Nevertheless, we
think it may be creative to use old fashioned means for analysis, like system description
techniques. Both scenarios and system description techniques are ways of using existing
understanding of the organisation as a basis for suggesting alternative future solutions.
Thus, well-known system development techniques also may support our creation of a
future.

The techniques recognised as creative focus on learning by doing, experience and tacit
knowledge. Touching objects and looking at pictures gives emotional experiences to users
and computer scientists. Hands-on experiences contribute to a deeper comprehension of a
specific work situation and the skills required in work. Looking at pictures make us keep
our feeling and spontaneity because most of us do not know how to "read" pictures.

Literature and descriptions do not give the same kind of personal feeling to the spectators:
Concepts and text calls for reflection. Describing by means of formal description
techniques always implies a certain amount of abstraction and verbalisation. This can help
giving an overview of an organisation, including expressing different perspectives and
eliciting conflicts. Thus old fashioned system descriptions encourage discussions with the

4Cf. Bjerknes&Bratteteig (1988)
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users about general matters in the organisationS. If you want to emphasize this, you may
even deliberately exceed the limits of the description tools, and use them in new ways,
different from how they are supposed to be used. Using system description techniques
for learning and communication makes visible the creative aspects of the description
process. However, we want to stress that making a correct system descritpion involves
creative thinking by the fact that any description of an organisation is input to the process
of changing the organisation.

Creativity connected to computer technology.

Itis accepted that it is creative to extend the limits of existing technology. One example of
a technical innovation is combining different kinds of technology in computer based
multi-media applications.

An application that involves some new technology, or combination of quite new
technologies, is considered to be creative. Thus, simulating black boards in computer
technology by making computer application for computer supported cooperative work, is
seen as creative even if this may be seen as an implementation of old technology. The
point is that it is not old computer technology: The creativity lies in transferring the black
board facilities from one technological medium to anotherS. We should note that creativity
here is connected to the computer technology itself, and that some kinds of computer
based innovations are themselves considered to be creative.

In addition, exploring new kinds of application areas of the technology is recognised as
creative, as e.g. new computer-based tools for system development. A new application
area may in turn lead to development of new kinds of computer technology, to which the
concept creativity is connected.

Use of computer technology that is not considered to be creative.

We think creativity is a siutable label when you know the craft of programming so that
you may extend the rules and limits apparently set by the technology. A good
programmer presses some of the limits of the technology as much as s/he can at the same
time as s/he keeps other limits in order to secure that the total system will work. Let's say
that your application generator is line-oriented and only allow you to present the datafields
from a record in a sequence. You may accept this limit - or you may use your creativity to
give the users an interface that presents the data in columns. As object-orientation and

5Cf. Bjerknes et al (1987) and Bjerknes&Bratteteig (1987b)
6Cf. for instance the many examples of simulation of black boards in CSCW (1988)
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windows already exists, presenting the data in a record by columns is nothing new. Thus
a look at the user interface does not tell of the creativity (or the effort!) of getting a line-
oriented terminal behave like it is object-oriented. The creativity doesn't show in the
product.

In this way it may be creative to make new applications without using new kinds of
technology. In the Florence project, we exceeded the limits of application and report
generators in order to build a computer system that was better suited to the use context.
We used "ordinary” computer equipment when building a system supporting nurses'
cooperative work’, However, as the computer system itself is not an expression of any
new ideas within computer science, it is not considered to be creative.

We think the same kind of creativity may be involved when reusing old programs,
maintaining them, and adjusting them to new applications. This kind of work normally is
called maintenance, and many system developers regard maintenance as boring routine
work. When using "old-fashioned" computer technology the creativity involved is not
connected to novelty in technology itself. Rather, creativity is connected to how an
organisation may utilize the possibilities of electronical data processing in the chosen
application area.

A short discussion about creativity.

We have argued that some parts of system development are considered to be creative,
while others are not. Of course nobody states that it is creative to use Hyper card while it
is boring routine work to maintain old Cobol programs. The point is that when creativity
is discussed, only some parts of system development work are mentioned. The remaining
parts are implicitly defined as not creative, although nobody explicitely says so8,

A focus on creativity tends to isolate some activities or phenomena, and to discuss them
detached from the system development process. This tends to give creativity a value of its
own. The focus is displaced from the goal of the system development process to the
activity (or phenomenon) considered to be creative. If being creative is important, you
may want to organize a future work shop even if the users would have benefited more
from discussing organisational matters - which are excellently supported by ordinary
system description techniques. From the same reason you may want to build a multi-
media application, even if the users' needs are more directed towards dispersal than
collection and presentiation of information.

Cf. Bjerknes&Bratteteig (1987a)
8What is not talked about is Just as important as what is on the agenda, cf. e.g. Bachrach&Baratz (1962)
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We don't see any reason for emphasizing creativity because so far the discussion has not
brought new insight to system development. Anyhow, it seems that the notion of
creativity may be used to market some new techniques and technologies. On this
background we will discuss which notion of creativity could be used to market the
Scandinavian research tradition - and the raison d'étre of system development as a
discipline.

Creativity as a means for marketing the Scandinavian research
tradition in system development.

We think all the above listed activities in the previous section contain creative aspects.
Nevertheless, we feel that the existing notion of creativity is too much oriented towards
novelty in work styles and computer systems. We think this notion of creativity is too
narrow, and our arguments for this view are connected to our tradition of research in
system development.

In the Scandinavian tradition of system development research, the focus has been on the
users and the use context. One way of enriching the system development tradition was -
and is - to bring in ideas from the humanities and the social sciences.

When the Scandinavian tradition was emerging, it was important for the members of the
tradition to show that they were different from the rest of the community of computer
scientists. They formed a partnership with the social scientists in order to bring more
knowledge about organisations and people into the research on system development. The
members of the Scandinavian system development tradition then experienced conflicts
between the engineering part and the social responsible part of their interests. For some
years it was not accepted to be interested in technology itself: the critical sosial scientist
view on computers was adopted. As the tradition have matured, the social scientist views

have become a part of the background for a widened concept of system development.

The small group of social responsible computer scientists has grown by the years. It is
not that important to defend a settled tradition against external enemies, thus the members
may start a dialogue with members of other computer science communities. The research
tradition emphasizes the integration of the technical and the organisational sides of system
development. It's time to practise the engineering part of ourselves again. We think that
some use creativity as an alibi for being interested in technology.
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In the beginning the Scandinavian research tradition focussed on trade unions and how to
make strategies for encountering the new technology. However, strategies are of little use
if the technology installed had some features the trade union did not accept. Therefore, the
trade unions also should know of alternatives to the existing computer technology.
Researchers from the Scandinavian research tradition tried to build computer systems
from the trade unions' point of view?. In order to do this, it was necessary to try out ideas
in a smaller scale, at specific work places. Instead of trade union strategies specialized
computer solutions were developed. However, a computer system for one occupational
group may have serious consequences for other occupational groups. The background of
collective resource turns out to be problematic when it comes to system development
practise. Nevertheless the researchers design alternative applications for different
occupational groups, and by this utilize their technological creativity in the research.

The Scandinavian tradition has been a critical tradition occupied with discovering the basic
values of current system development methods and techniques. It should also be said that
most of the methods and techniques have been rejected due to their close relation to the
systems perspective. Anyway, even the most critical system developers admit that having
some methods and techniques are better than having none. Thus there has rised a need to
make the critique of methods concrete by offering alternatives based on a different set of
values. The Scandinavian tradition has always emphasized user participation, and
considerable effort has been used in developing methods and techniques for building
computer systems that fit people's work. For many years we have used techniques from
psychology, anthropology, educational science etc. in order to extend the ways of
cooperating with users. Recently these techniques have been labelled creative: it seems to
be more creative to use well established techniques from other disciplines than from our
own field.

In the Scandinavian tradition the focus has been on the relation between the work situation
and the computer system. Therefore the researchers from this tradition are interested in
rescarch projects that concern applying computer systems in work, including computer
systems for new application areas.

Product oriented researchers in computer science aim at improving products for existing
markets, and finding new markets by discovering new application areas for computer
systems. This is particularly important for the research going on in larger computer
manufactorers that develop new products to sell. In Norway, the research councils tend to

9Cf. Bansler (1987) and Ehn&Kyng (1987)

63



support development of new products by supporting collaborative research projects
between computer manufacturers and research institutions. This means that research
milieus try to form partnerships with computer manufacturers in order to getresearch
fundings. As the Scandinavian tradition is not particularly product-oriented there are some
difficulties in getting fundings - unless you manage to relate the reseach to a product.

Both cooperation and creativity may be used to name special characteristics within
Scandinavian system development research. Both of the words seems to indicate a
combination of the Scandinavian thinking with new kinds of technology, which will make
the idea exchange between the Scandinavian researchers and other researchers easier. We
think this is an important opportunity for applying Scandinavian research results in a
wider area. In addition, we think that the focus on creativity is a strategy for Scandinavian
reseach in system development to keep on being something special: We claim to have a
tradition of working with the users that is somewhat more creative than other traditions.
Creativity is thus a means to maintain the distinction between the Scandinavian research
tradition and other research traditions in system development. It is important to be
something special in contrast to being in the periphery of the western Europe and US. We
think that the researchers belonging to the Scandinavian system development tradition are
proud of belonging to this tradition, and that they (we) want to continue to work on the
basis of the established values.

We see, however, a danger of forgetting the basis of our research tradition when
emphazising creativity. In giving that much attention to new technical products, we reject
the Scandinavian system development research tradition that focuses on process, not
product. By paying too much attention to single, isolated techniques, we may loose sight
of the total complexity of the system development process. The generalizable results from
almost every Scandinavian research project has to do with the process seen as a whole,
not with products or a few isolated situations. Forgetting this is a too large price to pay
for playing with the big guys.

Creativity as a means for marketing system development as a
discipline.

In the middle of the 70ies computer science competence was a scarce resource. This was
e.g. reflected in high wages and low requirements of education for getting a position. As
time has gone by quite a number of unsuccessful computer systems has shown up, and
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quite many projects have exceeded both time and cost limits. This has lead to attempts to
increase productivity and to control system development projects.

In general, one means to increase productivity and to control an activity is to standardize
it. This has also been done in system development.

Application- and report generators are means to standardize the programming activities. A
number of "usual" administrative applications may be more effective programmed and
maintained by the use of generators. However, they do not reduce the time spent on
analysis, and in many cases the use of generators is not recommended10,

Quality assurance techniques are mostly used for controlling that requirements to the
computer system are met and to enhance coordination and division of labour. It adds to
standardization by introducing routines for project management, e.g. by requiring
documentation for controlling that (intermediate) goals are reached.

By reducing system development to routine tasks, it is possible to employ less educated
people to do system development, thus expences of wages could be reduced. This has
made some people claim that system developers as such seem to become superfluous.
One way to meet this (possible) challenge is to emphasize the parts of system
development work which are difficult to formalize and automate. Arguments to support
this position are that organisations are different and thus need tailored computer solutions,
and that intuition and creativity are important aspects of system development work.

Creativity as part of the non-formalizable activities in system development differs from
talking about creativity in research. In research, creativity is connected to the novelty in
using techniques or technology. A broader understanding of creativity may in turn be
used by researchers to legitimate the research, in two ways.

The first line of reasoning is that the Scandinavian system development research tradition
takes basis in practical system development work. An important research goal is that the
research should be useful outside the scientific community. As earlier said we think that
there are many creative aspects of system development and system development research,
connected to the use of existing system development methods and techniques and to
existing computer technology. System development can not be totally industrialized, and
the arguments for this position are that every organisation and every system development
project is unique and non-routine (at least to some extent). Creativity is an important

10According to Budde et al (1989) application generators are not recommended in cases when the users
themselves change the database, when the database is distributed or in case of extensive applications.
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aspect of system development work, as a consequence of focusing on differences.
Research in system development thus becomes important in order to gain more
knowledge and to improve system development activities.

The second line of reasoning is that research should be a basis for education which should
make the students of system development fit for working life. Stressing the importance of
creativity in everyday system development should have some implications for system
development education. Creativity is a means for controlling the education, as an
argument for the contents and form of the education. Certifying and controlling the
education may in the long run lead to professionalization of the occupation!l,
Professionalization of system development means that there will be no need to legitimate
the activity itself. As long as the society approve system development, it should be quite
easy to argue for research in and about the field.

Conclusions.

We do agree that it is creative work to make new methods and new computer-based tools.
Creativity defined in this "narrow" sense may be used to point at the Scandinavian
research tradition as something different from other traditions by our experiences with
using techniques from other branches in work. The integration of social science
techniques in system development makes our tradition able to bring something new to
other system development research communities.

We react, however, against that the notion of creativity is that closely connected to new
techniques and new tools. If we want to use creativity in order to protect ourselves, we
should broaden the scope of the notion. We should define creativity in line of the
Scandinavian tradition in the sense that we take basis in the use of techniques and
technology, instead of looking at creativity as an isolated matter. Creativity means using
available resources in new ways in order to carry out a task. Thus, it is creative to use
new techniques in system development and to combine different kinds of technology to
develop new products. It is, however, also creative to use well-known techniques and
technology in new ways, whether be it creating a better process or utilizing technology in
a way better suited to the application area.

With this notion of creativity we may include the creative aspects of everyday system
development. A broader understanding of creativity therefore makes a basis for utilizing

the large body of Scandinavian system development research from the last fifteen years in

HTorgersen (1972) defines a profession as a relation between an occupation and a specific education. Cf.
also Freidson (1970).
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everyday system development, by indicating that creativity not only takes place in
research. At the same time this notion of creativity can be used as a means for legitimating
system development research and as an argument against system developers becoming
superfluous. In this way creativity legitimates both education and research about system
development.

Summarizing the discussion we feel that the concept of creativity can be utilized for
marketing the Scandinavian tradition of research on system development. As the "narrow"
definition of creativity does not fit the tradition it is supposed to market, we find the
discussions of creativity in system development quite meaningless. Thus, we do not see
that the discussions about creativity contribute to new knowledge about system
development, neither for the people inside nor for the people outside the Scandinavian
research tradition of system development.
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‘THE SAME PROCEDURES AS LAST TIME’ when
developing and implementing a new computerized
information system?

© Bengt Brattgdrd, Kjell-Ake Holmberg and Gunhild Sandstrom
The AMIS group
Applied Psychology, University of Lund
Information and Computer Science, University of Lund

Abstract: As common bases for this paper are different parties” opinions within the same
company of how computerized data and information technology are used today together with
assessments on earlier development works. Our paper therefore shows three different stories
about a system development project in a non-creative environment for designers and users.
Our study is done in a big manufacturing company.

We present a case which offered limited possibilities for creativity in the process of systems
development. The pleased and displeased project workers and system users from different
positions in the company retold their experiences of the systems development process and re-
sults. We especially expose the division of power forms, the business agreements, the project
organization and the working forms, which hindered creativity when developing the informa-
tion system. Some peculiar and hasty made decisions and solutions became the result of the
development. The case is analyzed from the viewpoint of knowledge, autonomy, responsibility
and how these, or the lack of these affected motivation and creativity for all concerned.

The case study is the first step to forming new development habits and our paper will conclude
with a discussion on ways to break bad developement strategies.
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“The same procedures as last time’ when developing and
implementing a new computerized information system?

This research is about a case study within a 3-year project “Forms for Responsibility and
Cooperation in Continuous Systems Development” (AMIS') supported by MDAZ. The stated
goal of the entire project is to induce the building or rebuilding of information systems which
offer more variety of work content and a more suitable work organization for everybody
concerned. In practice, we study and hope to improve systems use and development and its
environment. As practical results we expect improvements in quality of work design and
efficiency for end-users, for information mediators and for systems designers, as

* job satisfaction, personal development and self actualization

* higher skilled information workers

* better adoptions of results and processes with various tasks

* more interchange between the information work and the changing milieu

* possibilities to improve service to customers and third parties.

Our theoretical aim is to test and improve new systems development models. To that end we
have to learn on the basis of real situations. We intend to find out what characterizes informa-
tion systems use and development with user involvment in certain organizations. At present
eight researchers from Information and Computer Science and Applied Psychology from
University of Lund work in a research team in cooperation with the employees in these orga-
nizations. Our goals and starting points and models are more carefully described in Nissen,
Sandstrom & Ekvall (1988)!! and Nissen et al. (1989)2

The story told by minutes and internal documents

The process of designing a new data system for manufacturing control and material planning
started during 1984 with a requirements specification made by an external consultant. This
investigation was based upon user viewpoints collected during a series of interviews. The
consultant's report suggested a technical design with a main goal for capital rationalization of
assets tied up in raw material and stocks of finished goods.

At the same time a new computer and data system had been installed at the economics depart-

ment, and the management decided to throw out the existing computer used for manufacturing

1. In Swedish the acronym is AMIS. It stands for Ansvars- och Medverkansformer I kontinuerlig
Systemutveckling.
2. MDA stands for Ménniskor - Datateknik - Arbetsliv (Humans - Computer Technology - Working Life). It is

a multidisciplinary research programme jointly funded by the Swedish National Board for Technical
Development and the Swedish Work Environment Fund.

© 1989 Bengt Brattgird, Kjell-Ake Holmberg & Gunhild Sandstrém

70



planning. It was also stated that any new data system should be able to communicate with the

economic subsystem to form an integrated whole.

In January 1985 a startup meeting was held in the implementation phase. At this point of time
they had only a year up till the switchover from the existing system should be completed.
During this meeting it was decided to form a steering committé, a user group and a work
group, where the user group reported to the steering committee.

The future solution was discussed, and during this meeting one of the users expressed the fear
that they had to adopt their work organization to a technical solution. A German system, that
had been ruled out previously for a German part of the company due to great differences in
production structure, was now discussed. One of the management representatives stated that
he had been talking to a representative from another branch of the company, and claimed that
there were solutions how to handle the differences in production structure. He demanded that
the group should go to Germany to study how the problems could be solved.

The external consultant, who had been one of the two members of the working group, did not
show up in any minutes after February, and we were told that he had been trown out. During
february it was decided to accept the offer from the computer company, that had delivered the
computer system for the economic department's subsystem. It was also decided to choose the
German solution, and the computer company had agreed to buy the system from the German
firm. There is no document in the company records we were allowed to look into, that shows
whose decision it was to choose this vendor. The only document, that gives any clue to where
the decision was made, is a letter of intent from a management representative.

The contract with the computer states that the system should be up and running in October.
The contract also states that there should be three main groups in the project.

* A system group with members from the computer company and one representative from
the client organization. Their responsibilities should be to implement changes and install the
system. They were also responsible for the training of the other project groups.

* A user group consisting of members from departments involved and the project leader
from the computer company. Their responsibility was to develop user training and manuals
and act as a reference for specification provided by the other groups.

* A steering committee consisting of managers and middle managers from the company.
Their responsibilities according to the contract were to define and implement interfaces,

routines, and conversion routines.
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At the end of March an information meeting was held for the personnel. At this information
meeting the project organization and the future system was presented.

The first minutes from the steering committee in the available company records dates from
June. At this meeting it was decided that the specifications from the computer company must
be signed and formally agreed upon by one member of this committé. It was also reported that
so far the time table was held by the system group. A claim from the user group for more

resources was discussed.

During September/October meetings in the steering committee all groups stated that the dead-
lines should be kept. Of special interest is a fear of a delay and a request for an alternative im-
plementation plan expressed in a memorandum by one of the user group members. The steer-
ing committee decided that an alternative plan should be laid out and that one of the commit-

tee members should inform this user group member of the perfect” status of the project.

During September there were indications of hardware and software problems. Among other
things the important bill-of-material processor loaded down the computer heavily, and could
not be run for any reasonable amount of time. Still the system group reported that there were
no problems with the deadline, even if there was a slight problem with the size of the compu-

ter system, e g there was reported a serious fragmentation problem with the disk.

In the beginning of October the steering committee was made aware of the fact that the dead-
lines probably could not be kept, and that a catastrophe plan had to be worked out. Despite the
problems the manufacturing planning was laid over to the new system at the agreed date - 15th
October.

The minutes from the meetings in the steering committé shows that major parts of the new
system worked very unsatisfactorily, and that the manufacturing planning in the company had
to work on an ad hoc basis with a minimal support from the new system. The minutes also

show that some vital functions still has to be run with the older system.

There are demands from the user group for support from the computer company with the user

training, that is not met.

In May when the manufacturing planning and manufacturing still is not working, a catastrophe
meeting is held and a formal letter of complaint is sent to one of the vice presidents of the

company and the board.
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Finally in autumn 1986 (with a delay of almost a year) the system works, but still far from
satisfactory. In May one member of the steering committé held an interview with some of the

users. From this meeting the following citations are representative for the feelings.

“Response times too long > 1 minute”

”Buy boxing balls”

”The training was no good”

”No manuals”

“"The routines are 18th century — The possibilities are 21st century”
“Too much time at the terminal — I believe the system is good”

The story told by the users

The users did experience some shortcomings with the old system in that it was complicated to
use and that some calculations could not be done in systems. The initiative to change the
system did not come from the users. They experienced the initiative to come from the
economic department. The work of finding a system to the computer started when a new

official arrived at the administrative unit.

A work group was formed to examine suggestions for alternative systems. Representatives for
the users joined the group after a while. Groups for the management and steering of the project
were also formed. The working group was in Germany and studied a system for the brand of
computer the economic department had chosen. In an early stage the work group showed
specific interest in one system but then nothing happened until the supplier decided to market
the aforemantioned system in Sweden. In the early stages the company hired a consultant who

was good and knowledgeable. The consultant was thrown out when the costs rose.

They wanted the new system to be easier, to build a data-base and to do some further calcu-
lations. Most of the desired functions already existed in the old system. They were skeptic to
the fact that the new system based the schedules on orders from the customers as the company

did not plan their production in this way.

When the contract for the old computer system was cancelled there was no time to adjust the
faults that were detected in the new system. They were so many that the company considered
taking back the old system. Production was maintained with the help of old printouts. A de-
crease in orders also helped so stock never ran out. The management did not listen when the
users commented on the shortcomings of the new system. They meant that "The responsibility
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was delegated, but not the authority". It was not clear who would pay the costs for the necess-
ary changes. In the beginning the lead times were long but after the change to a more powerful

computer they got shorter.

One of the users representatives had the responsibility to train 10-15 persons. The staff was
trained on the new system but it did not work in correctly. The education was thereby not the
best. The representative who worked with the training and education stated that it was tough .
There were no manuals. The company still suffers from the lack of basic training, as there has
been no opportunity to give any further training.

The users representatives are on the whole quite satisfied with the system as it works today.
One part of the company is maybe more dissatisfied than the other even though the manager of
the project was in this company. Maybe they do not use the system in an accurate way? In the
future there are plans to incorporate subsidiaries in the system to achieve gains in coordina-
tion when dealing with suppliers.

Today it would not be possible to handle a new change of system but it would be advantage-
ous if the search for the system of 1995 is started today. One idea from a user in the enterprise
is a network of PCs connected with a data-base. Both technology and responsibility then is
delegated, and it is possible to use both the intelligence of the computer and the intelligence of
humans. A longer period for systems implementation and introduction is a necessity. The
users should be able to concentrate their efforts on the implementation only and be releaved
from ordinary work during this period. The later you get involved in the implementation of a
new system the greater the problems are later on. Now more than three years afterwards their
users claim that it is only recently they can handle the system in a satisfactory way.

The story told by the managers

This description is based on interviews with two managers who participated in all the phases
of change of the information system. They were strongly involved in the whole process and
remarked that they well remembered what happened.

Twelve years ago there was no computerized control system for administration in this com-
pany. A decision was made to implement such a system. This system, however, had extensive
limitations. The system was non-interactive, only distributed numerous computer lists with
commands. The files had to be concluded every month which meant that the people had to
start from scratch again. It was a very hard and tough system that very few people understood.
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Employees who could mangage the system had difficulties in explaining it for other people.
They could not even understand why other people had difficulty with working with the sys-
tem. The system was insufficient. It was unwieldy and heavy and yet more people were to be

connected to it.

Six years ago the company employed a new general manager and installed a computer of a
new brand. The company started to look for a new data system in order to replace the old hard
one. A consultant collected the requirements from the users and pointed out economic savings
and goals which could be reached. With support from a new computer-based system, the
management wanted to establish a reduction in the capital tied up in ‘half fabricated products’,
a reduction of stocks and their customers debts. They also wanted to do something about the
lack of components for manufacturing. A year later a member of management told the others
what should be improved by the new system. It would be possible to directly connect with dis-
play units. With an interactive system it should also be possible to increase efficiency while at
the same time work should be made more enjoyable. The administrative rationalization would
imply that the users would have more time for more important activities. From the beginning
there was a great optimism among the intended users and these had visions. They wanted such

a system.

One of the managers comments about what happened. He meant that there should have been
more time and effort for creative solutions and. At that time most of the creativity resources
have been allocated to product developing and marketing. The employed consultant was later
taken away by the management without asking or telling the personnel involved. He thought
that there should be a better decision basis before applying a consultant.

A system of the same brand as the computer was chosen. It was a system which could also be
used abroad. The main reason for the choice of the system was that this system was the cheap-
est, they said. After this decision two very active groups were established, a control group and
a work group. The two leaders joined the control group. The chairman in this group was the
general manager. In this group were also three representatives from the company who manu-
factured the computer and the system. They met every other week. The work consisted of the
consultant and two user representatives. They were given the responsibility for education.
They had to educate the rest of the personnel. This education took a lot of time in the depart-
ments and everybody felt as if it was a critical state and it was very tiresome.

The managers had expected more help from the manufacturer of the computer and system.
When this company received their money they lost interest. They should have prepared the
users for the large amount of work that was at hand and the users should have listened more
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and taken more advantage of the knowledge that actually was to be found. The end users were
unable to influence the design. It was true that some of them went abroad to look at various
layouts of displays and these were understandable for the users. However the algorithms and
the calculations behind what was shown could not be understood at all. The managers meant
that the personnel in the departments should have been responsible for the development. It was
forgotten for example to write an instruction manual for use in one of the departments. Later
when the people who could handle the system left the firm, the situation for the rest became a

disaster.

On D-day the new system was started without parallel running of the old system. All energy
was to be put in the new system. Knowledge was now orally transmitted from the responsible
people. This was unsatisfactory as it was forgotten after a short time. It took almost a month
before they were sure that the new system would function as expected. They hade to run on
Saturdays and Sundays. Nobody trusted the system. People remarked that they felt that they
were in a trap with long lead times and other troubles. They were forced to start the old heavy
system again in order to get a better base from which to make decisions. The result therefore
was that they ran one heavy system parallel with an unreliable system. Moreover, the
implementation became more difficult as the documentation of the earlier system was weak.

Three years ago the enterprise was divided into two separate companies and the two managers
became employees in different enterprises. Both the companies were to use the new system, in
spite of the fact that the system was built for activities of one of the enterprises. It was found
out earlier that there were different kinds of requirements in the two companies, but when the
system was run difficulties arose in both. These were extremely great in one of the firms. It re-

ally was a crisis according to these leaders.

It was decided that the computer company and the consultant must change the system, which
had to short a perspective in the algorithms. The long run work was totally out of it. One of the
managers was angry with the general manager, who should had seen to it that the computer
department of their own company became responsible and set about the problems. The new
system made it very difficult to furnish the customers with goods according to the set delivery
time. As time went by the computer company suggested changes and made alterations. Few
improvements were noticed after that. The enterprise changed its general manager.

However the problems had not come to an end. A new version of the display units was in-
stalled, but the response times then became so long that it lead to chaos and irritation. It was
discovered that the machine capacity was insufficient. The waiting times, including the res-
ponse times, were unacceptable. In the beginning the employees tried to examine several chal-
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lenging situations of this kind, but as time went by they completely lose their spirit. “The sys-
tem was meant for year 2000 and the routines were from the 18th century, and the education
was inferior”. That was the common meaning among the personnel. A new larger machine of
the same brand was installed and for a large amount of money two people were sent on re-
newed education at the computer company but to no avail. The practical and theoretical educa-
tion that was needed was not available. One of the enterprises employed a new leader.

The two enterprises were treated differently. There was a concentration on one of the compa-
nies, but it did not help due to the lack of knowledge, and the other company was more or less
neglected. Education was started again, this time internally through two old users together
with a new employee from the computer department, which yielded results. It was possible
eventually to manage the system and to utilize its potential. The computer company however

wanted the organization to buy a new system.

The trade-union has only been informed once at a meeting four years previously on the mana-

ger’s intiative,

To sum up the implementation was too sudden and the education was too bad. One of the lead-
ers felt accessory to this. The computing department has changed personnel since then at 100
per cents. Nobody remember how much the system has cost or how much time that could have
been spent on its development and implementation. One of the leaders had himself put one or
two man years on the system implementation. The implementation problems have lead to un-
pleasant results, that the mangagement higher up have not been able to accept. Now some pos-
itive results have been able to be discerned. People have started to handle the parameters. At
last they dared to utter the concept “capital rationalization”. The goal that was put by the con-

sultant from the early beginning was now reached.

But the system is still patched and mended. New errors and not yet met expectations are de-
tected. During the last six months it was discovered for example that old orders stayed in the
system in spite of that they should not. Sometimes certain functions which should be in the
system are missing. “The organization was the first one in Sweden that got this particular sys-
tem and because of that the implementation was not quite painless.” This was said in order to
defend or explain the behavior of the computer and system company. “But if an investigation
was to be done today the result certainly should be a decision somewhere to introduce a simi-
lar system again,” the managers convincingly told us. However, there has been a great deal of
talking about buing a new better, different, smaller and more powerful system in one of the en-
terprises. Perhaps, it may not be a repeated story - the next possible system development?
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Explanations and analyses
The impact of business agreements and economical/technical constraints

The five most critical factors in the systems development project are

e The time factor

*  The company computer policy and the desirable integration of the studied system with
the data systems of other departments into an integrated whole

*  The choice of a system package, where the users had no opportunity to influence the
choice

+  The structure of the project organization stated by the business agreement with the com-
puter vendor

*  The vendor's lacking know how of manufacturing planning

The ultimate limiting factor seems to be time. A data system should be designed, tested and
implemented and a computer system to go with it should be chosen and installed in less than 9
months. The short time period depended upon the desire to get rid of the cost for the old
system by the end of 1985, when the current contract period was at an end. Together with a
feeling for the complexity in a manufacturing planning system this probably automatically
lead to the need to look for a package. Economic reasons and the short time period also forced
the management decision to choose a single contractor for both hardware and software. A
natural consequence of this was that the computer specialists were the real and only leaders

and designers in the project.

The desire to integrate this new system into a companywide system then probably made the
the chosen system the only solution available. The only remaining design decisions then were
how to decide upon minor changes to the system's interface and how to restructure existing

planning activities.

Going from a requirements specification, where at least the user's know how and creativity
had influenced the design, to a design more or less cut in stone reduced the employees to er-
rand boys for the computer specialists. This division of responsibilities in fact was laid out for
them by the project organization stated in the contract, where the project organization was
derived from a “’standard” solution in the computer field. There doesn't seem to have been any
regards to the current situation and any wish to take care of know how other than purely tech-

nical for the adaption of the data system to the planning situation.
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With the chosen system this division of responsibilities proved to be highly unsuccessful, as
the knowledge of manufacturing planning was with the user. We have here a situation, where
the work organization completely had to adapt to a technical design, and where the designers
neither had time to listen to user critique nor had any competence within the application field.
Together with complex software problems and a computer system with insufficient capacity,
the system group completely concentrated their efforts to the software design issues.

This seems to be an all to common situation, where a short time period, standard procedures of
the computer field, and an unfinished package forces the computer vendor into an impossible
situation they should have anticipated, and the company into a bad system. The situation can
be regarded as a "Tell and Sell” situation, where real user influence and creativity is reduced

to a minimum.

Project organization and responsibility questions

Project organizing and responsibility when dealing with a turbulent and undpredictable
environment are not easy to decide about. Therefore, paradoxically, it is too often decided to
organize and respond almost as it was done the last time in spite of the fact that it has led to

the actual situation at the end.

A project is featured to be limited in time and space. A project is established for specific aims.
In this case the aim was to develop a systems launch. For this purpose three groups with partly
different goals were established: a reference group, a control group and a work group. The
groups were not established to represent all the interests in the organization. These interest
parties, however, were not quite easy to detect at the time when the groups were established.
The groups had different kinds of tasks. The reference group had the power, through money,
and decided about the choice of computer system brand. The control group had implicitly the
task from persons in the reference group and computer selling company to control something.
The work group had explicitly the task to design the information (or maybe just the data)

system.

None of the members of any of the groups seem to have contributed with any new good ideas.
The reference group contributed with decisions and the work group members anyhow did the
design, the same as last time there was a systems development. Nothing really new and helpful

was made.

In a systems development one could speak about four different kinds of responsibility:
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- responsibility for the job in question

- responsibility for the development of an information system to be used in this job

- responsibility for the ‘ready-made’ information system

- responsibility for the use and the continual development of the information system.

Regarding the responsibility for the job, it is often so that the formal responsibility lies with
somebody else than the person that should do the work. This somebody is often a foreman or a
manager of some kind. He (it is often a he) will be honoured when the job goes well. The per-
son who work will feel psychologically bad, as the responsible person lay over the implicit
complaints with the silent argument ‘not safisfactorily done work’.

The responsibility for systems development lies with a person or with a group of persons who
have been pointed out to see to it that the new information technology is on place in time and
that it functions technically. For the use in milieu respond the working people and sometimes

also their managers.

The ready-made data system will become an object, which often will be the alone headache
for a computer department or for the department that are going to use the system, not as we
would wish, a concern for both parties.

The further development of an information system is hardly initiated by the end users. Initia-
tives emanate from the computer department, where people mean that “now, there are more
modern technical stuff to utilize - let us do so”. Initiatives may also arrive from a department
for Administrative Development with resources and possibilities to distribute these on well-
argued project. Decisions in such questions are then based upon the managers arguments for
information systems development at their departments. These arguments have very different
foundations and strengths for the needs by the workers at the terminals.

Taken together the different phases of responsibility concerning systems development and use

look as in the following table:
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Work with computer support

Systems devlopment
Readymade data system
Systems use

Further development

Formal responsibility
the manager, the foreman
special project leader
computing manager

nobody

computing manager or

Real responsibility
‘They who do the work’
white and blue collar
workers

task groups

operators, programmers
white and blue collar
workers

task groups

department for adminstrative

development

Table 1: Distribution of responsibility concerning the systems design (according to G.

Sandstrém)

Very often, not even the people with the formal responsibility have the power, the resources or

the permission to do or to order to do something about smaller not satisfactory work situations.

Creativity and Innovation In the Process of Implementation

We do not intend to discuss the organization as whole in terms of creativity and innovation but
the implementation of the new information system. Nevertheless it is important to regard the
role of and the conditions for the implementation in the organization. It is not meaningful to
discuss the the best solution of system and implementation separate from its function in the
organization. The work of the system designer is by necessity bound to the function of the Sys-
tem and to the people using it. Means-end should be to offer jobs to people with opportunities
to use and develop their skills in the way they want to. To have a good process of implemen-

tation it is necessary to have some conditions.
Structural conditions:

You can not tell how the creative organization looks a priori. It differs widely according to
time, environment, the task for the organization and people involved but they seem to have
certain characteristics in common. These are division of power, openness and flexibility.
Looked upon from a traditional bureaucratic position the creative organization seems to be

complex and confused.
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According to Ekvall (1988)"*! the organization consists of three systems, one for ideas and
development, one for decisionmaking and one for performance. To be able to have control
over the own work one should have access to all three systems. I traditional organizations the
distribution of employees on the different systems are strictly regulated. It is common to orga-
nize the development in a sub-organization for research and development where the necessary
degree of freedom can be obtained. In this way it is still possible to control the production and
the decision-making. The result is however often that the people responsible for performance
have no way to influence the development of the organization and the people responsible for
development may get freedom enough within the group but have no exchange with other parts
of the organization. To broaden the possibilities to their own work situations admittance to the

idea system is necessary.
Group conditions:

Social pressure is in some literature viewed as a negative factor for creativity. It is said to hold
back the individual not to do that extra an unexpected. There are some effects of social pres-
sure and it is worth discussing the influence of ¢ g belonging to a collective of workers.

Another problem is that people with various backgrounds are prepared to participate in the
creative process in different ways. A method to deal with this problems are described by

Gustavsen!* as shown below.
Problem solving:

Argyris, Putman and McLain Smith (1987)P refers to Schon's distinction between problem
solving and problem setting. Problem setting includes the process of "naming and framing"
what is to be solved and is in traditional organizations taken care of by the decisionmaking
system. In this way the management often decides what will count as a solution. The tasks for
the developer are mainly to solve the managements problems and to improve existing

products.

Even if the employee today often is encouraged to present ideas and improvements there are
often no channels for him to be heard except for the suggestion box. The free exchange of
information and ideas does not exist and the few suggestions more often deals with work
environment than the work itself. It is obvious in this case that the problem was seet on top
mangaement level whil middle managers had to solve it supported by the staff personnel.
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The company studied was open and flexible compared to other Swedish companies of the
same size. During the implementation period there was, as mentioned before, a shift in
ownership and a decreasing profit thus followed by this and other changes in the organization.
This made the conditions uncertain and may have increased the time pressure mentioned

above.
Problem solving in groups:

As the interest the AMIS-group lies on continual or evolutionary systems development there
certainly are more than one person that ought to be creative in the development. Gustavsen
describes a model for ‘Democratic Dialogue’. To be called democratic o process has to offer
everybody concerned an opportunity to participate, he claims. The participation may depend
on the local condition but this criteria is basic. Another core element in ‘Democratic Dialogue’
is that the participants in this process has to be trained in this way of decisionmaking. This

training is handled in groups of different compositions with no authorized trainer.

As we did not follow the work of the groups ourselves it is not possible to discuss the work
within the groups in a comprehensive way. In spite of this it is possible to draw the conclusion
that the composition of the groups and the cooperation between the groups were not the best
and most certainly influenced negatively on the result. The role of each group differ over time

and was therefore unclear.

Starting points for new forms of systems development

With the above reflections one could ask if it is possible to build a better project culture into
the base organization in order to take care of new ideas, to make good and more purposeful
decisions about systems development and to work out the decisions through learning and re-
sponding to the changing environment. Support for this reasoning we also have in a hypothesis
by Burell & Morgan who a. a. argue for a “strategic management which foster the ability of
the organizational unit to learn and respond to the environment” as a need for an organization
and its organization units in order to handle turbulence and unpredictable situations with
regard to the mode of research and development. (Burell & Morgan, 1979 pp. 177 & 178)

* There has to be a method to introduce information systems work by self-managing teams in
order to take care of abilities and advantages of the workers innovative and decision-making

capacity. This is our first key-point.
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* The impact of business agreements is very strong in the sense that the deadlines must be
kept at any cost - such as bad systems design and dissatisfaction and pressure among the
personnel. The business agreements are very weak in the sense that the capacity and the
functions of a computer system are not understood by future users, and even in many cases
important system functions never work at all. Agreements should be kept and they should be
understandable to oneself and ones field of responsibility. There must be no pretending or just
believing comprehension. This is our second key-point.

* With information technology as working support the responsibility for an information sys-
tem in use and for its continuous development should be shared between the computer person-
nel and the work organization. It is a common concern. A continuous systems development
deals with development of environments and techniques, where both users and experts of data

system are able to contribute with their competences. This is our third key-point.

* Moreover the power, formal responsibility and real responsibility - that is the work itself -
are not united. The power is with leaders and the work tasks are with the white and blue collar
workers. However, the formal responsibility is with middle managers either connected to the
work tasks nor with the power to change them. More effort should be to unite power, responsi-
bility and work in the same persons - the workers and the clerks. In order to make possible
continuous systems development of good quality there must exist abilities to enable enthusi-
asm, creativity, initialization, learning and action in work. Otherwise, the developed informa-
tion system may lead to declined efficiency and dull work. The resources have to be available
for all parties involved. The working people should thus get more power, in form of money
and knowledge, in order to initiate and work out their own suggestions for change. This

concerns, of course, also system designers. This is our fourth key-point.
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Abstract

Empirical researchers are in need of a broad spectrum of methods in order to un-
derstand the complex problems surfacing during development and use of information
systems. The aim of this paper is to discuss the idea of qualitative interviewing as
a valuable part of the system development researchers tool-box. We describe our
use of qualitative interviewing in a case study concerning development and use of
a computer-based purchase support system. First we present some of our inter-
view results in order to illustrate the potentials of qualitative interviewing. We then
communicate our own experiences by means of a rather detailed description of our
research activities. In order to clarify the major points we give a short summary of
the content of these activities.

1 Introduction

In this article we present our use of qualitative interviewing.!. We describe our experiences
in order to illustrate how we used qualitative interviewing to acquire valuable system
development knowledge.?

We used interviewing as the primary research method in combination with additional
activities such as observation, document reading and informal talks. Our idea was to let
problem settings from a specific system development project be inspirational backgrund
for our reflections. The interviews enabled us to make descriptions of a system devel-
opment case and to suggest new elements of system development methods and theories
(Baxkgaard 1988, Sgrensen 1989a). We find that empirical research is necessary in order

1Qur experiences origin from an empirical research project (Beekgaard & Sprensen 1988)
?The use of qualitative evaluation methods in general is described in (Patton 1980) and differences
between quantitative and qualitative methods is discussed in (Bryman 1988).
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to make stronger connections between methods/theories and practice and in fact many
researchers have been using empirical methods such as interviewing and observation with
the purpose of gaining knowledge about system development.®

In (Kasanen & Suomi 1987, p.324) it is stated that because of its young age system de-
velopment research is plagued with lack of established research methods. Consequently
there is a need for research on methods, techniques and tools that can be used to sup-
port empirical system development research. We would like this paper to be read as
a description of one among many possible methods for empirical system development
research.?

In section 2 we present three examples of results from our interviews. We argue that the
use of qualitative interviewing as research method brought about these results. Section 3
presents our use of qualitative interviewing in the project. We use a fairly large proportion
of the article to do this because we find that a presentation of an example is more
instructive than an abstract presentation of the method. Section 4 concludes the article.

We would never claim that qualitative interviewing is the answer to every research prob-
lem. On the contrary we recommend the use of as many complementary research methods
as possible and in fact we supplemented our own interviews with observation, informal
talks and document reading. But we do claim that qualitative interviewing has some
strengths that makes it a valuable part of the system developers tool-box. It is our hope
that we will be able to convince the readers that qualitative interviewing has powerful
potentials.

The reader should note that this version of the paper is not the final one and that it is
devoted to presentations of our use of qualitative interviewing. In a forthcoming version
we will add reflections on some of the important choices related to the use of qualitative
interviewing and reflections on the relations between qualitative interviewing and other
types of research methods.

2 Was it worth the effort 7

Although the subject of this paper is our experiences in research based on qualitative
interviewing we have found it important to discuss some of our results briefly before we
turn to the discussion of methodical aspects. Firstly, we believe that it will make it easier
and more interesting to read about our experiences. Secondly, we find that an argument
in favor of a research method must include an argument for the possible quality of the
results.

The purpose of our interviews was to evaluate development and use of a computer-based
information system in the company T-Purchase. One system developer and three users

SExamples can be found in (Wynn 1979), (Andersen et.al. 1986), (Holmquist 1989) and
(Ehn & Kyng 1985) using observation and (Borum & Enderud 1981) and (Andersen & Madsen 1988) us-
ing interviewing.

*Other examples are (Mumford et.al. 1985) on empirical methods, (Jepsen et.al. 1986) on diaries and
(Etzerodt & Madsen 1985) on basic choices when designing research.
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participated. The management in T-Purchase had decided to replace their self-made
purchase support system by a pre-made software package. The replacement project was
terminated and the new system had been used for some time when our research took
place. Thus there was no really alternative to interviewing if we wanted to examine the
project and the use activities.

The immediate result of a qualitative interview is a collection of quotations reflecting what
was said during the interview and in section 3 we will discuss a range of possibilities for the
use of such quotations. For the purpose of illustrating our results we have selected three
examples that are very close reformulations of quotations. A more detailed discussion of
these and many other results can be found in (Bakgaard 1988, Sgrensen 1989a)

The past: The users wrote their own manuals based on experiences from problem situa-
tions. The prewritten manuals did not contain any useful information that could help
the users to solve their problems. Instead they developed a practise of note-taking which
turned out to be useful in two ways. Firstly, the mere writing improved their problem
solving abilities. Secondly, they used the notes if a problem occurred more than one time.

The present: The system developer worked in the same physical and organizational en-
vironment as the users. This arrangement had a positive effect on the users perception
of the quality of the new system. In problem situations it was feasible for the users to
ask the system developer for help and this enabled them to solve a lot of their problems
quite fast. The consequence was that the negative properties of the new system did not
irritate the users very much.

The future: The system developer intended to base future redevelopment of the system
on use experiences. The users had a lot of change requests but the system developer
minimized the number of changes that were implemented before the old system was
replaced by the new system. He was convinced that use experiences would show that
only some of the change requests were actually relevant.

These result examples illustrate two important aspects of qualitative interviewing. Firstly,
the interviews allowed us to “look” into the past, the present and the future. The use
of interviewing allowed us in an efficient way to evaluate the participants perceptions of
what had happened, what did happen and what should/would happen. Secondly, the
qualitative characteristic of our interviews allowed us to obtain surprising results. In fact
none of the results above was foreseen in our questions. They came about because the
interviewees found them important.

3 An example

The purpose of this section is to illustrate some of the potentials of qualitative interview-
ing. We do this by means of a description of our own experiences in qualitative interview-
ing stemming from a system development research project.® The following six subsections
each cover a major activity in the research project i.e: (1) Preliminary research design;

®The project and its results are documented in (Baxkgaard & Sgrensen 1988).
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(2) Acquiring situational knowledge; (3) Designing questionnaires; (4) Doing interviews;
(5) Documenting data; (6) Using and interpreting data.

3.1 Preliminary research design

The starting point of our research project was that we wanted to study development
and use of computer systems in real world organizations. More specifically we wanted to
study relationships between development and use and the properties related to these two
types of activities. Before we initiated the actual research work we made arrangements
with two organizations in which we could make case studies, we decided to use qualitative
interviewing as our basic research approach and we made an overall plan for the rest of
the research project. Let us take a look at these three initial activities in turn.

Our attempts to establish contacts to candidate organizations turned out to be a rather
time-consuming activity and the limited number of relevant and available organizations
constrained our research possibilities. We contacted eight organizations by means of
letters in which we shortly described our research ideas, our expectations to participant
organizations use of resources and what they could expect in return for their effort.

In some organizations we did not mail to the right person and some letters circulated
inside the organizations in one or two weeks. Some organizations were relevant for our
study but they did not have sufficient time and people to participate in our project. Other
organizations would like to participate but they did not seem to have any interesting use
activities or development projects to study. One organization was anxious to participate
because of bad experiences with other research projects. The result was that only two
organizations was relevant and available and we spent more than one month before we
had made arrangements with them. Although this was not full time work it delayed
our research project. In this paper we have only described our research experiences
from the order-producing company T-Purchase because the experiences from the other
organization is very similar.

For a number of reasons we decided to base our research activities on qualitative inter-
viewing. We did not have enough time to participate in or to make direct observations
of development and use activities so we had to find a way to study the past. Instead of
testing specific hypotheses we wanted to learn from the specific situations in T-Purchase.
In the previous section we have presented examples of the results of such learning that
would not have been possible if we had based our research solely on hypotheses. We
found that qualitative interviewing would be the best way to handle these conditions and
our experiences have convinced us that it was a good choice.

The last thing that we did before we initiated the actual research work was to make an
overall plan of this work. We decided to supplement the interviews by means of informal
talks, document reading and system demonstration. The following subsection contains a
discussion of the purpose and content of these activities. We decided to do four interviews
- one with a system developer and three with different kinds of users. Originally we had
planned to make only one user interview but the system developer told us that there were
three kinds of users who worked with the system in rather different ways.
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3.2 Acquiring situational knowledge

Before we prepared and did the interviews we acquired knowledge about the system
development process in T-Purchase, the purchase system and the organizational setting.
We did this in order to be able to design questionnaires that directly reflected some of
the characteristics of the situation in focus and to interpret the interview results. We use
the term situational knowledge to denote this kind of knowledge as opposed to general
knowledge about computers, organizations, human beings and so on. We used three
different approaches to knowledge acquisition which turned out to enhance the quality of
other research activities.

Firstly, we had informal talks with the system developer who told us about the standard
system, use situations and the system development process. He gave us a background
for understanding why T-Purchase replaced the existing system with a standard system.
Before the transition T-Purchase had several systems each supporting a specific function
in the company. It was not easy to integrate the systems and let them share common
data. The chosen standard system was actually a subsystem in a larger system based on
one database for the whole company. Besides the system developer expected to get rid
of some of the maintenance problems T-Purchase had with the old system.

Secondly, we read documentation including technical system descriptions, project plans
and notes from project coordination meetings. The reading of project plans and notes
from meetings was especially useful. It gave us a rather detailed picture of the major
events and decisions in the development project and we compared visions captured in the
plans with the reality captured in the notes from meetings. We used this knowledge later
on when we prepared the interviews by means of questionnaires and we used it when
we used and interpreted the interview data. Unfortunately the system descriptions was
not of much help to us concerning information about system properties, but provided
important knowledge about the decision process.

Thirdly, we participated in a system demonstration focusing on some of the central system
functions. We saw the most important screens and the system developer gave us a guided
tour through parts of the system focusing on its relations to work processes. This gave
us a background for understanding when the interviewees talked about specific system
properties and their work with the system.

3.3 Designing questionnaires

After acquiring situational knowledge we prepared the interviews further by making ques-
tionnaires. Figure 1 shows an example from one of our questionnaires (Bakgaard &
Sgrensen 1988, p. 32-33). For each topic the questionnaire was divided into three parts.
The first one was an italic part expressing our intentions. It was meant to be a reminder
for the one of us who were going to be interviewer and we did not tell the interviewees
about the existence of this part. The second part was an introductory piece of text to be
read to the interviewees in order to prepare their minds to the topic in focus. The third
part was a sequence of carefully worded questions to be read to the interviewees. Some
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of the questions was augmented with italic probes to be used if the interviewees did not
give a comprehensive answer.

The purpose of the following questions is to encourage the user to tell about
his experiences in relation to the process of learning to use the new system.
We want to explore the initial training and learning in work situations where
unexpected events can occur.

The following questions is about your experiences in relation to learning to
use the new system.

How did you learn to use the system? (exzperiments, asking others, reading
manuals, participaling in courses)

How have you experienced the transition from the old to the new system?

Figure 1: Ezample from questionnaire used in the research project.

We decided to pose questions about four main subjects: (1) The system development pro-
cess; (2) the present experienced reality with respect to use of the standard system; (3) vi-
sions about future changes to the standard system; (4) general demographic questions
about the interviewee. The structure of the questionnaires directly reflected activities
mentioned in project plans and notes from project coordination meetings. Questions re-
lated to the system development process were for example subdivided into four categories:
(1) Test and selection of standard system; (2) design of new or changed functionality;
(3) design of user interface and (4) design of work procedures.

The acquisition of situational knowledge helped us in three important ways. Firstly, it
made it possible for us to pose questions in terms familiar to the interviewees. We knew
for example that the system developer used terms like “data model” and “testing model”.
Secondly, we were able to design more efficient interviews than would otherwise have been
possible. The last question in figure 1 illustrates this. It presumes the transition from an
old to a new system and focuses on properties of this transition. Without any situational
knowledge we could not have prepared such a question in advance and we would have
had to spend valuable interview time to be aware of the transition. Thirdly, we were able
to design questionnaires specialized to the actual work situations of the participants. We
ended up with two questionnaires - one for the system developer and one for the three
user representatives. Our situational knowledge indicated that the same questionnaire
could be used in all user interviews.

We enhanced the quality of the questionnaires by means of reviews and inspections.
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Letting fellow colleagues evaluate questionnaires turned out to provoke a valuable debate
about relevance of questions and their formulations. As a part of the improvement process
we tried to imagine how respondents would feel when confronted with the questionnaires.
Among the visible results of this was an improved sequencing of the questions. It took
about one week’s work for us to design and review the questionnaires.

3.4 Doing interviews

We performed the interviews in a room near to but separated from the interviewees’ daily
working environment. Our recording equipment (tape-recorder and microphone) were
the most important part of the physical environment in the interview situations. Three
persons were present during each interview: An interviewee, one of us doing the interview
and the other taking notes. The note-taker generated and captured interpretations and
asked supplementary questions. We interchanged our roles as interviewer and note-taker
half way through the interview with the system developer because of the length of this

interview.b

In order to make the interviewees relax we initiated each of the four interviews by an
introduction of ourselves, the research project and the purpose with the interview. We
emphasized the importance of their participation and we explained that the interview
transcripts would be confidential and that names and places would be anonymous when
the data was used and interpreted. By doing this we enabled the interviewees to decide
whether they would allow us to tape-record the interviews or not. None of the participants
refused the interviews to be taped.

According to the questionnaires we intended to structure the interviews as an iteration of
the following pattern: (1) We read a question to the interviewee strictly as written in the
questionnaire; (2) the interviewee formulated an answer in his or her own terms; (3) if
necessary we formulated supplementary questions based on the probes. For a number of
reasons the reality in the interview situations deviated from this scheme.

We were not very successful in our attempts to read questions to the interviewees properly.
We often posed a question twice in different wordings before the interviewee had a chance
to answer. The reason is probably that we were not sufficiently aware of the time needed
for the interviewees to formulate answers. As a consequence they did not always get the
time necessary to think about the questions, it was not always clear for them what the
questions were actually about and consequently later on the process of transcribing from
tape to word processor turned out to be unnecessarily time consuming.

Missing links between questions and answers was not an unusual situation. Sometimes
the interviewees used a question as an opportunity to say whatever they had in mind. It
happened especially often in the interview with the system developer. He had heen the
only system developer in the project and needed to talk about his frustrations. Actually
this gave us valuable information about the system development process that we had not

5The interview with the system developer took approximately 3 hours, and each interview with the
users took about 1 hour.
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foreseen when we designed the questionnaires. Our challenge was to handle such situations
without loosing the control over the interviews and to be sure that the stated question
actually was answered. Sometimes the interviewees did not understand a question and we
had to reformulate it in order to clarify. During the interviews we decided to skip some
questions because the interviewees had already covered the subject. Figure 2 contains a
small part of an interview.

Interviewer:
Which subproducts were produced in these activities, for example

descriptions or other things related to design of functionality?

Interviewee:
The documentation is not too good. The part made by the consul-

tants is only partly documented. The part made by the supplier

. is well documented.
Interviewer:

Also the changes they made?
Interviewee:
Yes, but most of it is technical descriptions.

Figure 2: Ezample from interview with system developer.

To summarize we had to plan during the interviews. How should we make the meaning
of a question more clear? To what extent should we let the interviewees avoid to answer
a specific question? How could we control the interview and at the same time maintain
a feeling of relaxation? The probes written after each question in the questionnaire
turned out very useful in situations where we had to reformulate questions because the
interviewees did not understand the original ones or to create new questions if the answers
did not fulfill our expectations. Our situational knowledge helped us understand the
answers, improvise supplementary questions and control the interviews situations in a
smooth way.

One last point regarding the three user interviews is worth mentioning. We wanted the
users to tell us about their experiences with the system development process but directly
asked about this they just stated that they did not participate. When we asked them
about use situations their answers showed that they in fact had participated in the system
development process. They just were not aware of this and thus could not tell about
it when directly asked. The questionnaires expressed our preunderstanding of system
development and use which differed from the users understanding. In this situation it
was important for us to be able to continue the interviews on the users premises.
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3.5 Documenting data

We realized from the beginning of the research project that the whole idea of the qual-
itative approach could get lost if we did not document the data carefully. We planned
our documentation work by answering the following questions: Which activities should
be documented? Why and how should these activities be documented? As an integrated
part of all activities we took notes in order to record ideas and impressions. Besides
serving as extended memory the note-taking provoked more conscious reflections in the
situations. In order to emphasize the two important documentation activities we describe
how we documented the situational knowledge and the interviews.

Documenting situational knowledge: We designed note-cards in order to record
important data found when reading documentation from the system development process.
The note-card shown in figure 3 is reproduced in order to give an impression of the
structure and possible content of such cards. This specific note relates to the user manual
for the standard system. We ended up with about 100 note-cards and they turned out to
be useful in the later work. For example we used them when we prepared the interviews
and they were a help to us when describing the system development process.

Title: Communication/decision.

Time: 26/2 1987.

Place: T-Purchase.

Source: Supplement 4, report from meeting 18/2 1987.

Actors/roles: From system developer to project manager.

Note: Status report, Purchase Department:
“It is becoming more and more demanding to

getting activities in relation to interfaces be-
tween the different subsystems started. A report
from Victor is therefore a necessity. This report
is wanted! ”

Figure 3: Fzample of a note-card.

Documenting interviews: We tape-recorded all interviews in order to enable later use
of direct quotations that precisely expressed what was said during the interviews. While
listening to the tapes we used a word processor to transcribe the resulting 7 hours of
recorded talk into about 265 typed pages (Bakgaard & Sgrensen 1988). Afterwards we
checked the transcribed material against the contents of the tapes, again using a word
processor. As an experiment we used pen and paper as a temporary medium between
tapes and word processor because of our poor typing skills, but we did not get anything
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in return for the extra work effort. Transcription of tapes to word processor and checking
the results took about two weeks full-time work for us.

We wanted the documented interview data to be a relatively precise expression of what
was saild during interviews and we wanted as far as possible to defer the process of
interpretation to stages of using and interpreting the qualitative data. We therefore
transcribed all tape recordings in full length letting the typed documentation of the
interviews contain every spoken and unfinished sentence. We had to leave out some details
from the interviews - for example tonal variations in speech and thinking pauses cannot
be seen in the written documentation. Figure 2 contains an example of an interview
transcription (Beekgaard & Sgrensen 1988, p. 68).

We used notes taken during the interviews to make summaries which was to be used as
guidelines in the work of using and interpreting the qualitative data. The summaries,
however, turned out to be of little use because of the relative small time span between in-
terviews and transcription. We did not need the summaries as extended memory because
we made the transcriptions before we lost the impressions from the interview situations.

3.6 Using and interpreting data

In this section we give examples of different ways we have used the qualitative data from
our research project i.e. as direct quotations, as reformulated quotations and as a basis
for generalization. We used the knowledge about the system development process gained
during interviews, informal talks, system demonstration and documentation reading in
the process of selecting and interpreting the qualitative data.

As an example of the use of reformulated quotations we have used interview transcriptions
and the note-cards to characterize the process of choosing, modifying and adapting a
standard system and bringing it to use. During one of the interviews the system developer
said:

One couldn’t say that Iin fact made tests of other products - that is to say - [
looked at other products but we didn’t bring them in the house to test them
in a test installation (Backgaard & Sgrensen 1988, p. 44).

This statement was reformulated and used as part of a description of the process of
choosing a standard system:

He did not test other systems than the supplier’s. He looked at other sys-
tems but did not put them in a test installation in the purchase department
(Sgrensen 1989a, p. 49).

This description is meant to be a interpretation of the statement in the sense that the
idea is to emphasize the interviewees point of view in a readable manner.

Another example show the use of interview statements as a basis for generalization. The
following is also a statement made by the system developer:
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What the users have in there is small notes which they mostly have made by
themselves describing exactly the functions they need. When they come to
me and ask about something they always bring paper and pen. Then they
write down on their own paper whatever I say. Nobody ever reads the big
Bible, never (Bazkgaard & Sgrensen 1988, p. 69).

The system developer explained how the users actually wrote their own manuals instead
of reading the prewritten ones (referred to as “the big Bible”). One of the ideas developed
from the system developers description of how the users learned to use the system was
that this ought to be seen as the normal way to produce usable manuals (Baekgaard 1988).
Instead of complaining about the little use of prewritten manuals users should be encour-
aged to write their own manuals in a systematic way. Besides the greater relevance of such
manuals compared to prewritten ones the mere writing could help the users to improve
their reflection in problem situations.

These two examples illustrates different ways of using qualitative data. In the first ex-
ample the data are used as a basis for a description of a system development process
and the role of the quotation is first of all to insure that the description is reliable. In
this example the point of interest is the situations mentioned in the interview. In the
second example the quotation is used as a source of inspiration. The point of interest
is the creation of ideas to be used in other situations than the one mentioned in the in-
terview. In general transcribed material was used in a combination of reformulation and
generalization. Further more direct quotations was used for illustrative purposes without
reformulating or generalizing.

4 Conclusion

One of the basic assumptions behind our discussions has been that empirical approaches
necessarily have to play a major role in system development research. Based on our own
experiences we have argued for the use of qualitative interviewing as a valuable approach
in this context and we have identified six interrelated activities spanning the most impor-
tant aspects of qualitative interviewing: (1) Preliminary research design; (2) Acquiring
situational knowledge; (3) Designing questionnaires; (4) Doing interviews; (5) Document-
ing data; (6) Using and interpreting data. Besides we have argued for the importance
of situational knowledge as an important mean to improve the quality of the research
activities. The content of the six activities can be summarized in the following way:

Preliminary research design: The search for candidate organizations ought to be ini-
tiated as early as possible because it can take a long time to make final arrange-
ments. Besides this we recommend that an overall plan of the research project is
made including decisions about eventual use of supplementary research approaches.

Acquiring situational knowledge: The situational knowledge shall make it possible
for the researcher to design efficient questionnaires and to understand the inter-
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viewees statements. Situational knowledge can be acquired by means of informal
talks, document reading and observation.

Designing questionnaires: The questionnaire shall enable the researcher to control the
interview and at the same time allow the interviewee to say what he finds important
expressed in his own terms.

Doing interviews: The purpose is to produce the qualitative data in an interview based
on the questionnaire. The researchers ought to follow the questionnaire closely in
order to control the interview situation but at the same time be prepared to let the
interviewee bring up interesting subjects. It is very important to pose questions
clearly and to give the interviewee sufficient time to answer.

Documenting data: The purpose is to capture the qualitative data and enable later use
of these. If possible the researcher should tape-record all interviews and transcribe
the important parts to paper. Note-taking can be very useful when the researcher
acquires situational knowledge and it can help him to decide which parts of the
tapes is worth transcribing.

Using and interpreting data: All other activities is done in order to be able to use
the data for research purposes. Interview data can be used in at least three dif-
ferent ways - direct quotations, reformulations of quotations and generalizations of
quotations.

Our main advice to other researchers who have decided to use a qualitative interviewing
based approach to system development research can be expressed as follows: (1) Plan
the research process using the six activities as a guideline; (2) be sure to acquire and use
situational knowledge in order to improve the quality of the research; (3) get detailed ideas
from sources like the preceding section 3, (Patton 1980) etc; (4) decide how to implement
the research process in terms of time, space, people and other resources.

The concept of empirical research is more fundamental than explicit emphasized by our
discussions. Firstly, our approach to empirical research theory has as a matter of fact
been empirical. We have used our experiences in qualitative interviewing as an empirical
background for discussions of aspects of the approach. This is by no means a coincidence
- empirical research theory should to the same extent as system development theory be
based on empirical research.

Secondly, research theory should play two roles in relation to system development. Be-
sides the role discussed in this paper research theory should be seen as an important
part of system development theory. Among other activities system development deals
with inquiries into complex social worlds. Therefore research theory should help systems
developers improve their skills related to such inquiries.
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TWO CONCEPTIONS OF DESIGNING

Kathy Carter
Rank Xerox Cambridge EuroPARC
61 Regent Street
Cambridge CB2 1AB

England

Abstract: In this paper I explore two ways of designing, caricatured as those of
the "handy-worker" and the "architect". The contrast is between fixing up quick,
local solutions for problems as they arise and making large-scale plans that
determine everything in advance. Traditionally software designing has tended to
follow the architect, often resulting in systems that fail to meet the needs of the
users. In response to this there is a trend towards involving the users in the design
of systems. This opens up an important role for the handy-worker's style of
designing. I illustrate the interaction between these styles of working from a
software development project undertaken at EuroPARC.

Introduction

In designing it is possible to distinguish the approach of the "handy-worker" from
that of the "architect". The handy-worker works piece-meal, fixing up quick
solutions to specific problems as they arise whereas the architect makes
large-scale plans that lay out in advance what will be done.

I am going to argue that the approach of the handy-worker has an important
contribution to make to software designing. The handy-worker responds quickly
and locally to whatever he finds, not relying much on reflection or planning. By
being closely involved with the users he is in an ideal position to adapt and evolve
systems to fit the users better. Traditional systems design tends towards an
architectural approach of analysis and specification followed by implementation
and finally use of the resulting artifact. Unfortunately this approach often results
in systems that are not very suitable for their users. A way of tackling this
problem is to involve users more actively in the design of their technology.
Following the handy-worker rather than the architect we find a way of designing
that is well suited to encouraging user involvement. I suggest that the
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handy-worker and architect have complementary contributions to make to the
design process, and that we need an approach to designing that makes space for
both.

Before I elaborate on these ideas I would like to recount an experience drawn from
the "Buttons" project at EuroPARC that highlights these differences for me.
Buttons are a mechanism for encapsulating complex functionality in simple
screen objects. They can be created to support many different tasks for the users.
The aim was to provide a way for users to tailor their workstations to suit their
particular tasks by creating and modifying Buttons for themselves. The Buttons
software was given to everyone within EuroPARC, including non-technical
administrative staff. This story centres around Mary, one of the administrative
staff who got involved in the Buttons project. The other players are Ann and Jane,
who were working full time as designers on the project.

The story of the TEdit Button

When Mary wanted to edit a file, she would search for the file in a "filebrowser"
that gave her a list of file names in a particular category. She would then call the
edit program on that file. The program created a window on the screen where she
could work on the file. If she needed more space on screen temporarily then she
could select "shrink" from the window's menu. This made an "icon", a small object
on the screen that replaced the full size window. When she wanted to start
working on the file again she could expand the icon to get back her editing
window. There was no need to find the file and start the editor again.
Unfortunately, if she closed the editing window down completely, she then had to
search for the file again or remember its full name to edit it again. (see fig. 1)

Then she was given some "Buttons"”, which were small rectangular objects on her
screen that had commands and information associated with them. Mary's Buttons
provided short-cuts for editing files. If she hit one of these Buttons it would call the
editor for her on the file associated with that Button. Unlike the icon the Button
stayed on the screen all the time, whether or not she was currently working on the
file. The file did not have to remain open to keep the Button alive. As long as the
Button was there she had no need to go back to search in a filebrowser for the file.
(see fig. 2)

Mary's Buttons had been built specially for files that she used regularly. In
additio, the Buttons designers had designed her Buttons to be easily copied and
modified to edit other files. She could hold down the "Copy"” key and click on the
Button to make a copy. By holding down the "Edit" key and clicking she could get
a menu of items she could change (see fig. 3). She could select the filename
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parameter and so set up the new Button to edit another file. If she was feeling
more adventurous she could also change the action of the Button so that, for
example, it printed the file rather than editing it.

Jane, one of the designers, then met with Mary to talk about how she worked with
files and to see whether Buttons could be made more useful for her. It turned out
that she never tried to copy or modify her Buttons, even though Buttons for other
files would have been very useful to her. She edited other files in the same way as
before, using the filebrowser to locate them. It quickly became apparent to Jane
that the idea of copying and modifying Buttons didn't make any sense to Mary.
Together they explored the way Mary tackled various tasks and played through
other ways of creating Buttons. They came up with the idea of creating Buttons
directly from the editing window. While Mary was editing the file in the usual
way could she somehow say "make a button for this"? There would be no need to
break off from what she was doing to move into the world of copying and modifying
Buttons.

As a result of this discussion, Ann (the Buttons implementer) changed the
"shrink" option for the editor window so that it created a Button instead of an icon.
Jane and Ann, as designers, could see the potential for confusion between the
behaviour of icons and Buttons. Also, this development did not follow on from any
particular part of their project plans, but was a "one-off" response to the users. But
Mary and her colleagues were very pleased with this facility and rapidly
incorporated it into their work. They are now using it very heavily and are not
bothered by the possible confusions.

Ann recently produced a new implementation of the underlying Buttons program
and this provided an opportunity to re-visit the design of the editor Button. Jane
wanted to retain the functionality as it had proved so useful to Mary, but Ann
wanted to integrate it better into the rest of the Buttons world. They decided to
separate "Shrink" and "Make Button" so as to remove the icon / Button
inconsistency. By changing "Shrink", which was a basic system command, they
had entangled Buttons functionality with the underlying system. A separate
"Buttonize" command means that Buttons now "sit on top of" the rest of the
system.

It then became apparent to Ann that this "Make Button" mechanism made sense
for windows other than editors. For example, the command used to create a
file-browser window could be captured in a Button. This Button could then be hit
to re-create that browser. All of the window menus now have "Buttonize" as a
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command that can be applied to the window. A button is created that will re-create
that window if it is possible for that type of window.

Behind the story

As the Buttons project progressed the designers were confronted by a problem.
They could see that Buttons were very little used in the ways they had expected.
The example of Mary and her editing Buttons is just one example of someone not
making use of the functionality of the initial implementation. It looked to the
designers as if Buttons could help her in her work, but she was not taking
advantage of them. How could they redesign Buttons so that they were more
useful to people like Mary?

One way to develop more suitable technology is to involve the users themselves in
the design process. This approach has been particularly pioneered in Scandinavia
[2] as a way of improving democracy in the workplace. An important aspect of this
work is enabling people without training in software design to understand the
implications of particular technical decisions. For example, in the Utopia project
paper and cardboard models were used to help graphic workers experience what it
would be like to use a computer-based tool for page makeup. Rapid prototyping
that allows people to have early experience of any new ideas is also important. The
Buttons team decided to take this approach of user-involvement. This in turn
changed the roles of people within the team and influenced the shape of the design
process.

As Jane began to work with Mary and the other users, distinctive roles began to
emerge within the design team. Jane found herself working as a handy-worker,
producing bits and pieces that met particular immediate needs that people had.
Sometimes these were very small and easily done. Others, such as creating a
Button directly from the editing window, were more difficult and needed the
involvement of Ann, the Buttons architect and implementer. From the point of
view of Ann's plan for the structure of Buttons this idea for creating Buttons was
out on a limb. But it fit well with the way Mary and her colleagues organised their
work and was easier for them to understand than making a Button "in the
abstract' for future use. As a result, Ann implemented the facility and it proved a
great success with the users.

Once Jane and Ann saw how successful this facility was, they attempted to
integrate it better into the rest of the system. Ann was concerned that the
structure of Buttons and their relationship to the underlying system be clean and
consistent. She developed a general "Buttonize" mechanism that gives users a way
to create Buttons for a variety of different windows, extending their ability to
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create Buttons without the need for programming. This new development arose
from the interplay of Jane's work with the users and Ann's concern for

maintaining a consistent architecture.
Two Conceptions of Designing

Ann's role as a system architect is one that we can easily recognize as part of the
software design process. Jane's role as a handy-worker, on the other hand, tends to
be overlooked. To see why, we must look at different ways in which we can
characterise the design process.

"Design" often has connotations of coordination and perfection. The solution is
planned and specified so that the parts fit together to make a coherent whole,
fitting some overall scheme. We can see this in the design and construction of
buildings. For example, there are building projects where the requirements are
analysed in depth and detailed plans and specifications are produced by the
architects. The proposed solution can then be analysed to check that it meets the
various criteria that are required for such a building. The building is then
constructed according to the plan.

But does "designing"” have to be equated with"planning" and "specification"? It
could as easily be the local handy-worker fixing up our kitchen with whatever
comes to hand. He probably does not have much in terms of a "grand plan" but
rather what he does grows and evolves in response to the situation. If it's not quite
right then he will make changes or maybe start again. We would probably not ask
the handy-worker to build us a new house but we may well ask him to add some
new light fittings or install a shower in our architect-designed house. What we see
here is two different conceptions of designing buildings - the approach of the
"architect" as opposed to that of the "handy-worker".

The software architect

If we try to look for these two approaches in software designing then we can see
that the traditional ideal for this process has been what I have called the
architect's approach. Project structures reflect a conception of designing as a
process of precise specification followed by implementation. There are various
models of the stages that a project must go through and of the mile-stones that can
be used to assess progress. Typically a feasibility study is followed by systems
analysis and then requirements specification. Once the requirements are specified
the system is designed, programmed and then tested before installation. Each
stage in this process has particular products that must be completed before
moving on to the next stage (for example [3]).

105



A professional designer will have various analysis techniques that he can bring to
bear on the users' situation in order to characterise the requirements of the
system. Detached and objective consideration of competing requirements is
striven for. Ideally he will find a theory that captures the salient features of the
situation and enables him to make the correct decision as to what is best for the
user. Eason [1] outlines the characteristics of a variety of design methodologies.
Some do not explicitly consider the user at all, but concentrate on such things as
the flow of information. Other methodologies might bring the user into the design
process, but as a passive object for observation and analysis. In structured design
methodologies the users are involved by being given the chance to react to the
design as it passes through the various stages. Even so the aim is still to produce a
specification for the system to be implemented and the system is essentially fixed
once it is built.

The traditional way of designing takes a very static view of the users' situation,
and ignores the active process of "making use" of a new technology. The
technology can be designed to fit, to be the best possible given the analysis
techniques. But once the technology is designed and installed the users have to
incorporate it into their work practices. The workers must build up a relationship
with the new technology, something that does not happen instantaneously. This
very process changes the setting and may invalidate the original analysis.

The results of this can be seen in the often lengthy process of "maintenance" that
follows the installation of a new system. During this period the system is adjusted
to suit the way the work is really done. The actual users can throw up all sorts of
problems with the beautifully planned system. Eason [1] lists problems ranging
from failure to support adequately the users' tasks and unwelcome changes in job
content through to effects on overall organisational policy. The architect's
response to this is to look for better methods of analysis and planning so that, next
time, problems can be anticipated and dealt with. But this detached and abstract
approach will always fail if it ignores the fact that the users are actively involved
in their work situation.

The system handy-worker

The system handy-worker does not officially exist in traditional software
engineering. By analogy with our building example he is someone who is locally
available and can fix things up and provide solutions whenever people need them.
He is probably part of the local community and so speaks its language and
understands its priorities. Because of this he is in the position to produce solutions
that are well suited to the people using them. He probably would not build large
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new systems but would build small bits and pieces to help people with particular
tasks. By designing and building "in place" along with the users, he gives them
the opportunity to be involved with whatever is being built right from the start.

Involvement rather than reflection is more characteristic of the handy-worker's
role. He is involved in the users' situation and is in turn in the ideal position to
involve them actively in the design process. He can respond to their requests and
experiment with them to find new ways of working. Because he is not bound to
producing specifications or long-term plans he can be flexible in what he does. The
users can respond to what he produces at a very early stage and so are in a better
position to keep the design in line with what they need.

On this small scale the handy-worker is very successful but the lack of planning
can bring a variety of problems on a larger scale. A shanty-town, constructed
piece-meal with no plans, is an immediate response to peoples' needs but the lack
of services that could have been provided by central planning is a serious
difficulty. In software design, systems like Unix™ and Interlisp are substantial
systems that were "grown" by the users in a similar unplanned way [4]. For those
within the community the systems are wonderful and ideally suited to those who
developed them. For anyone outside this community they are confusing,

inconsistent and difficult to learn.
Bringing the two approaches together

The handy-worker is able to respond directly to the users' needs and to fit things to
the work setting as he finds it. But this can bring the danger of increasing chaos
with large numbers of uncoordinated changes. On the other hand, static,
architect-designed software runs the danger of being useless and inflexible. The
structure may be beautifully clean but if it cannot be moulded to people's real
working situation then it is no good.

In reality, we often do see both approaches at different times in a project. For
example, the handy-worker's style of work may be seen in the post-hoc fixes that
make a system usable. The problem is that we see this as an embarassment rather
than a positive feature of the design process. If we are serious about involving
users throughout the design process then the role of the handy-worker assumes
even more importance. By explicitly recognising this role we can then draw
together the complementary contributions of the two approaches.

Concluding remarks

I started with the story of the "edit button" that illustrated the creativity and also
the tensions arising from involving users actively in designing their technology.
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The caricatures of the "handy-worker" and the "architect” seemed best to capture
the distinction between the different approaches to designing going on in this
project. Jane's role as "handy-worker" developed in response to our desire to
involve users in the design of Buttons. Ann retained the more conventional

"

"architect's" role within the team. Although these were the predominant roles
that they took, the roles were more linked to the context than to people. Jane
worked as a handy-worker with the users but then shifted to be more of an
architect in the design team meetings. Ann took on some of the handy-worker's

approach when she worked with Jane to produce solutions to the users' needs.

The progress of the Buttons project cannot be described by a linear process of
specification followed by implementation and then use. A more appropriate way of
seeing it is as parallel strands of specification, implementation and use. Each
strand is intertwined with the others and has an influence on the overall process.

The priority for the architect, as I have characterized her, is for a clear plan and
for a clean structure. On the other hand, the handy-worker made the users' needs
a priority. These different priorities often suggested different directions for the
work to be done. The answer was not in a compromise between the two, but with
acknowledging both extremes and working with the tensions and conflicts that
this produced. We found solutions that transcended the differences and resulted in

new and creative design ideas.
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AN ARTIFICIAL WORLD
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1. An invitation to creative conversation #1

Imagine that you were an electrician way back in the late 19th cen-
tury, pondering the future use of electricity. What would you be able
to come up with? Would you think of lighting and heating your
house, cooking, lifting heavy things, as power to motors, welding, as
information carrier? Or, would you be so stuck in the usage of your
time that all you could think of was simple variations on use as a
light source? How ill prepared for the future would you not be? And
how could you possibly do a good job, as an electrician, in your own
time, with such a shallow and mistaken conception of electricity?

You could always turn to philosophy, of course, to get a better
understanding of where electric technology might take us:
“Electricity is the purpose of the form from which it emancipates
itself, it is the form that is just about to overcome its own indiffer-
ence; for electricity is the immediate emergence, or the actuality just
emerging, from the proximity of the form, and still determined by
it—not yet the dissolution, however, of the form itself, but rather the
more superficial condition, having not yet grown into independence
of and through them.” (Hegel, Philosophy of Nature.)
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Now what do we do in system development? Aren’t we stuck in our
own time, or rather the time of the 60’s, when we go on talking
about computer technology use in terms of “information systems”?
As if the computers still were the “data machines” of the 60’s, in
spite of the fact that our most spectacular research experiences in
Scandinavia have been with computers as more or less UTOPIAn
design tools. And design tools, whatever they are, certainly aren’t
information systems. The computer was used as a data machine in the
60’s, and will continue to be so used in the future. But how import-
ant will that type of use be, compared to other types?

And what do the philosophers tell us? Are they much more to the
point than Hegel was, as they go on warning us for losing our tacit
knowledge, trying to teach us Heidegger and Wittgenstein?

In August 1989 the 12th Information systems Research seminar in
Scandinavia was held in Skagen, Denmark. But it was only the
second seminar under that name. What used to be called a “seminar
on systemeering” changed its name two years ago. Was it not an
unlucky change, even if IRIS is a nice acronym? To speak of current
and future use of computer technology in terms of “information
systems” seems to us as misleading as to speak of use of electricity in
terms of “light bulbs.” Why would one want to restrict the field of
system design and development to dealing with information systems,
in a time when such systems are crowded out by other uses of com-
puter technology? The information society just came and went like
other “societies” of that kind.

Technologies develop and so does their use. Technologies live their
lives through cycles characterized by different kinds of attention.
Examples of such cycles are: engineering, understanding, social
consequences, environmental consequences, innovation. In an engi-
neering cycle, resources are spent on developing the basics of the
technology, on making it work. This cycle is often, as in the case of
electricity, preceded by attempts to understand the basic phenomena
underlying the technology. At other stages in the life of a technology
it becomes more important to take seriously its (social and environ-
mental) consequences, working back from them to change, restrain
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or even abandon the use of the technology. A third cycle is domina-
ted by innovative efforts to diversify the use of a given technology.
These cycles overlap, but it is still possible to distinguish them in the
history of most technologies, in terms of what aspect of the techno-
logy that dominates attention in a certain community.

If we look at computer technology from the perspective of
Scandinavian system development research, it is not difficult to see
that the 60’s was a period of engineering—the problem was to get
the technology working. Borje Langefors worried about file hand-
ling and CPU-time. In the 70’s, the consequences sailed up as the
hottest topic. Kristen Nygaard agitated for democracy at work, and
his disciples worried about deskilling. The 80’s has moved from
attempts at understanding to become a decade of use, of a growing
interest in the explosion of applications and interfaces.

Being thus in the middle of a cycle of innovative use diversification,
we would want to spend a few hours in a creative conversation about
current and future use of computer technology. When we want to
understand computer technology we ask questions like “What is a
computer?,” but when we’re in a cycle of innovative use we’ll ask
instead “What can we make of computers?” And we are not looking
for one answer, and not only for the general kind of answers: a tool,
a medium for communication, an information system, etc. Such an-
swers can at best provide starting-points for the more detailed an-
swers we are interested in.

We live in an artificial world, and more and more of the artifacts,
physical as well as social, of that world contain computer technology.
What kinds of artifacts can we design in which computer technology
plays interesting roles? That is, how can computer technology be
used in producing a richer world of artifacts? That is the topic of
our conversation #1, and it involves an active interest in the shaping
of future computer technology. As system developers we are, per-
haps, more used to dealing with a slightly different question, namely,
how to put the already existing artifacts, containing computer tech-
nology, to good use. Here we want to have a go at being less passive,
but we will return, more explicitly, to the latter question in the final
sections.
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We want to do with the computer what innumerable students have
done in creativity tests with bricks: you are asked to enumerate as
many possible uses for a computer that you can think of. But there is
this difference: while the brick is a determinate object, the computer
is much more of an open technical possibility. We are not asking
only what we can do with the computer, but what we can make of the
computer. The underlying assumption is the rather trivial observa-
tion that computer technology is, within its defining boundaries,
what we (but who are we?) make it to be. And that we still are in the
very beginning of computer technology use, with a wide open future
ahead. And that we’d better hurry being creative, if we want it to be
something really good.

In the vein suggested by Richard Rorty in the last chapter of
Philosophy and the Mirror of Nature, we invite you to a conversa-
tion, not an inquiry, to abnormal rather than normal discourse, to a
play with many perspectives rather than a search for objective truth.
To get such a creative conversation going, we have tried to for-
mulate some, rather general, categories for computer technology
use. Whenever, in our conversation, our creativity falters, we can
always go back to these categories and use them to help us in the
generation of ideas. Or, when that fails, we can try our more ana-
lytical skills on criticizing, modifying and changing these categories
S0 as to serve our creative purposes better. What principles could
one use in such an attempt at categorization?

2. Categories of computer technology use

Technology use can be categorized in different dimensions, depend-
ing on the purpose with the categorization. Categories can be inven-
ted or they can be taken over from tradition. Categories can be de-
veloped from the top down, by looking closer at the general charac-
teristics of technology use, or from the bottom up, by generalizing
from actual examples of technology use.

Nurminen’s (1988) categorization, systems-theoretical, socio-
technical, humanistic, is a categorization of use in terms of the power
relation between the individual user and her computer. Nurminen
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describes it as a top down categorization, expressing the fact that the
relation between man and computer can be varied in such a way that
man is an appendix to the computer, or the computer to man, or they
are partners in a (socio-technical) system. Nurminen needs his cate-
gories to distinguish three perspectives in system development, but it
still is a categorization of computer technology use, and it gains its
main interest from this fact. The different schools distinguished by
Nurminen give different advice to system developers, based on their
very different conceptions of how computer technology should be
used.

There are only three categories in Nurminen’s schema, and they are
well worn. They are, in fact, the standard categories in the 19th
century technology debate. In that debate, Romantic philosophers
reacted to the inflexibility of the machine by suggesting more orga-
nic relations between man and his utensils, sometimes even turning
back to pre-industrialized “crafty” use of technology.

Now, if one is really interested in taking a hard look at the possible
use of computer technology, one cannot be satisfied with traditional
categories like these. One can begin instead by asking oneself, top
down, what it means to use technology. Use, was ist das? The first
thing to notice is that the term “use” itself is misleading. Much of our
interaction with technology (technical artifacts) is not well described
as “use.” But it is easy to be, like Heidegger, misled into thinking so,
by examples like hammering, writing, etc. But think only of how we
interact with cars: most of us use them as means of transportation,
mechanics and gas station owners make a living out of them, clerks
at the central automobile register keep files on them, driving instruc-
tors teach people to drive them, etc, etc. To say that the cab driver
(the official) and her passenger (the citizen) both use the cab (social
security system) tends to cover up rather than illuminate important
“facts of use” (Janlert 1987). In spite of this, we will go on talking
about “use,” meaning “interaction” in general, sometimes using the
latter term to avoid misunderstanding.

You use something as means to certain ends. That is why Kant finds
it abhorrent to treat people as means rather than ends—that is to use
them. It is easy, but maybe dangerous, to begin thinking of the use of

1156




artifacts as replacing or extending the use of bodily organs: shovels
dig better than hands, with glasses we see better, a notebook is a
memory substitute, etc. So, there we have two starting-points for a
categorization: our ends and our natural means (organs). What are
our ends? People like Maslow give us lists: eat, drink, shelter, sex,
love, respect, fame, fortune, fun. These ends can themselves be cate-
gorized, (as in Zetterberg et al 1984) into ends of subsistence, con-
sumption, and expression. Obviously these categories are too general
to give us much help.

What are our natural means? We could (like they do in Al) catego-
rize computer technology use in terms of what human capacities they
replace or extend: movement, perception, memory, calculation,
imagination, language, etc, but also with this kind of starting-point
we are to far away from the bottom to be able to say anything
worthwhile about computer technology use. Categories like these
will not exactly send the mind into soaring flight. It leaves no empty
boxes to fill in. So let us try to be a little more concrete.

An artifact in use plays a role, has a place in some human activity.
We can categorize computer technology use by looking at different
ways in which that technology relates to its environment. To use an
artifact is to put it in play. The simple example is our causing a tool
to have a certain effect. Artifacts can be categorized in terms of their
causal side, in terms of their autonomy. Or they can be categorized
in terms of their effective side, in terms of how they are geared to
their environment. Some artifacts are geared to their environment
physically, some symbolically.

We could develop a categorization based on how the computer fits
into its environment, how it interacts with the world. We could
classify its interaction domain in terms of the number and types of
objects in it. We could classify each of its input and output channels
connecting with an object in that domain in terms of the channel’s
rate of flow (null, low, or high) and its pattern (one-shot, inter-
mittent, or steady), its level (physical, symbolic, or rational inter-
action) and its modality (physical level modalities: mechanical,
chemical, optical, sound, etc; symbolic level modalities: written
language, spoken language, pictures, notes, gestures, etc; rational

116



level modalities: ask, answer, suggest, promise, argue, encourage,
entertain, etc).

Object types in the interaction domain could be things, humans,
teams, organizations. We could make a finer division into roles, for
instance in the case of a human environment, perhaps controller,
user, and client or consumer. Even with as few as three objects in the
interaction domain, this will give us an umpteen-dimensional table
with many boxes not yet filled in by some existing computer
application.

Or maybe we should try with a categorization based on functionality.
But if we already have decided on the permissible functions, how are
we ever going to come up with something new? Put a symbolic
interface onto anything, and then the power of the computer can be
applied to it. Its power is to relate anything to anything else in any
conceivable way. (Almost.) What can we conceive? Perhaps it would
be better to start by making a long list of conceivable and incon-
ceivable computer applications: automata, tools, toys, possibility
explorers, collaborators, guardian angels, media, artificial worlds
(“Through the Computer-Screen. Everyman’s Adventures in
Wonderland”).

What do you do with (in) artificial subworlds created in a computer?
Have fun, learn things about the real (?) world or possible out-
growths of it, learn things about yourself, develop new abilities,
create works of art, adventure. Or you sink into the artificial world
making it the real world. Change your old life to a brand new of
your own choice, put yourself in a life-support system, enter your
own world and earn your living (that is pay for the life-support
system and computer power) with some symbolic, intellectual work
you can do within your new world.

If you’re not satisfied with making the new worlds by symbols alone,
let’s make them by hands, supported in our worldmaking by possi-
bility explorers, computer collaborators, design environments,
industrial robots, and computerized guardian angels. We could start
with small things, smart objects like radios and teves, cars, houses,
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books. Why not a smart desk? Combine the electronic desktop with a
solid one by putting identification tags on all items.

We can deconstruct the mechanical world and reconstruct it with
symbolic manipulations between the parts. Simulate physics not of
this world. Give null-inertia to heavy motor parts, hold a ship steady
as a rock in full storm. We can impose arbitrary relations, that can
be changed according to any parameters, increasing flexibility,
checking constraints, make the world a safer place. A sudden full
turn of the steering wheel at high speed on the highway does not
mean death, if it’s a symbolic turn.

Or we could make something more ambitious, something that in-
volves people in a deeper way, like new ways of using an electronic
message system to get things done in a group or a team. How about a
new group decision technique, somewhat like the Delphi method,
with a point moving between decision alternatives in the force-fields
of mouse-clicking decision makers? Can we deconstruct and recon-
struct social institutions analogous to reconstructions of the mechan-
ical world? Isn’t that what system designers have been doing all the
time? Now that we realize what we have been doing, could we use
the technique for something better?

3. An invitation to creative conversation #2

Computer technology can be used for data storage, but the computer
certainly is no data machine, its use is not restricted to information
system support. But then again, the computer is not really a data
machine either. Or better, to think of the computer as a machine
demands a rather sophisticated notion of what a machine is. A ma-
chine is not a clock.

Just as the clock played a central role in the 17th century develop-
ment of the mechanistic world view, so one could try to formulate a
world view on the basis of the computer. What would such a world
view look like, and how would it differ from the mechanistic world
view?

It is common practice in systems development to identify basic
assumptions expressing different perspectives on the use of computer
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technology. A standard categorization is that of Nurminen (1988),
that we have looked at above, into three such perspectives. We prefer
to think of Nurminen’s three perspectives—the systems-theoretical,
the socio-technical, and the humanistic perspective—as each exem-
plifying a more fundamental world view: a mechanistic, an organic,
and a traditional. You can say interesting things about computer
technology in these terms, but what you then do is try to understand
this new technology in terms of categories developed for old techno-
logies.

The discussion of technology has since the early 19th century at least,
put up these three world views against one another. What we would
suggest a creative conversation could do is to attempt to develop new
perspectives, ideas for new world views based on the new techno-
logy, and then maybe go on to discuss those ideas.

Since technologies influence our ways of thinking, let us ask our-
selves what ideas this new technology will give us, will encourage,
etc. And then, let us go on to ask if these are good or bad ideas, if
they are humanistic or degrading, oppressive or liberating, etc. And
let us consider what should be said and done in order to push these
ideas, within their degrees of freedom, in good directions.

There are ample opportunities to study the effects on ideologies and
culture of earlier technologies. It is more difficult to determine the
role of such technology-inspired ideas in changing society. An
example from Mumford (1934) illustrates these difficulties.
Mumford argues that mining technology was used as an exemplary
model when the factories and factory work were designed, and when
railways and subways were built. He also claims that the power of
the mining technology as a model was enhanced by the fact that the
new physics described a colorless reality, very much like the world
of a mine. One wonders if this ideological detour had any import-
ance, and one wonders how the mining technology could become
such a powerful model. Why was it not met with more stubborn
resistance?

It is even more difficult, today, to comment on the possible effects of
computer technology on our new world views, and the practical
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implications of such world views. But that is just what we want to do
in this our second conversation. Now we won’t look, as we did in
our first conversation, at the concrete details of computer technology
in the near future. We’ll look at its potential, in a longer perspective,
to change our ideas about society, man, work, and at the possible
consequences such new world views can have on the details of social
life.

We are not interested in prediction. We believe that there is an
important relation between what people today think computer tech-
nology is, and our future use of this technology. When we become
conscious of our preconceptions about the computer technology it
becomes possible to liberate ourselves from them and consider other
ways of conceiving this technology. We are not the fateful victims of
a historically determined computer technological ideology. But
unless we consciously work on the preconceptions we have, making
efforts to discover and consider alternative conceptions, and their
consequences, it will look as if that was the case. We need to keep
many possibilities in the air in this period of rapid diversification of
the use of computer technology.

Old ideology still rests its heavy hand upon computer technology.
Still, more than forty years since the birth of the computer, we
choose between viewing the computer from a pre-industrial tool
perspective and as a sort of clockwork ticking zeros and ones rather
than cogs. We go on thinking and talking of the computer as a “data
machine,” of the typical computer application as an “information
system.” We think it is necessary today, to try to develop many
different new, untested perspectives, and consider the consequences
of these different viewpoints. And we want your help.

Here we shall only exemplify with one, fairly coherent, way of look-
ing at computer technology and its use. It is based on what we think
is a particularly important novelty in a budding computerized world
view, namely the fact that the given, unique, necessary world of the
old mechanistic world view, is being replaced by a constructive,
ambiguous world of possibilities. Again, the sketch we give below is
only intended as something to fall back on when creativity fails:
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come that sad moment we can always turn our conversation into a
criticism of the following sketch of a computer based world view.

4. A computer based world view

We tried to sketch seven elements of a computer based world view in
Dahlbom & Janlert (1988). Computer technology, as we saw it then,
invites us to a world that is artificial, external, cognitive, simulated,
designed, interactive, and parallel. This sketch can certainly be de-
veloped and questioned, and more elements can be added. Let us give
a summary of what we then wrote about these elements:

Our artifacts are shaped by our experiences. It is but a small step to
the conscious use of artifacts to support memory, problem-solving
and planning. Thinking is then “externalized” in artifacts. Language,
mathematics, methods of book-keeping are examples of intellectual
artifacts which expand our power of thinking by subjecting thought
to external, socially controlled systems of rules. As far as thinking
consists in the manipulation of symbols in such systems, it is
“artificial” rather than “natural” (Dahlbom 1989a has a little more to
say on this).

These intellectual artifacts, systems of rules, are materialized in
physical objects of various types. Intellectual work is becoming
increasingly dependent on these concrete artifacts. In a society
without books you must keep all your knowledge in your head. With
books as secondary storage you can handle a vastly greater amount
of knowledge, but now priorities change with regard to how your
primary storage, your brain, should best be used. You need to handle
your secondary mass storage expertly. You need fast reading and
writing, skills in finding information, in reasoning, analyzing, syn-
thesizing and communicating. This externalization is amplified by
computer technology. As our knowledge grows, more and more of it
is external to us, and our internal knowledge will be about know-
ledge, what there is, how to find it, how to apply it, etc. The sub-
stance of what we know is no longer inside us, but in the networks of
men and computers we belong to.
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This externalization changes our view of our selves and of what it
means to know oneself. When a person’s identity is made up of
external artifacts she can only learn to know herself through these
artifacts and they are as easily accessible to other people. The self is
no longer private. It becomes public and objective, social or cultural
rather than natural.

A computer based world view puts great weight on knowledge. But
not just any kind of knowledge. It is only the Cartesian kind, repre-
senting or mirroring the world, that counts. In perceiving and think-
ing about the world we are manipulating symbols that represent the
world, rather than the world itself. The symbols are not natural
images but artifacts we’ve made which represent by virtue of our
conventions. When we realize that “the limits of our language mean
the limits of our world” our quest for knowledge becomes dependent
on our ability to construct artificial symbol systems.

Artificialization leads to a view of knowledge where what can be
known coincides with what can be constructed. Computer technology
makes it possible to automatize the construction. Computers enable
us to study processes by simulating them. They make it possible to
study not just the actual processes but also possible processes.
Computer technology transforms all intellectual work into design,
construction.

As automata for simulation, the role of computers will be more
active than that of traditional intellectual artifacts. In the same way
that we obtain information of the world by interacting with it, our
computerized design experiments will involve interaction. We will
be engaged in a multitude of such experiments in a world filled with
computer artifacts interacting with us. We will live parallel lives in
different possible worlds.

The most revolutionary change in our world view brought upon us
by computer technology, is perhaps its reconstruction of space and
time, the fundamental categories of the mechanistic world view, and
of a modern capitalistic, industrialized society. Our movements in
space will be individualized and eclipsed by movements in computer-
ized memory spaces. Our need for local and personal coordinations
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will be supported by computers, at the same time as the need for
central synchronization becomes less, and with that goes our interest
in a common, standard time.

In mechanistic space I can never be in two places at the same time, in
mechanistic time I have to do things in sequence. In computer space I
can be in many places at the same time, in computer time I constantly
do things in parallel, and skip freely backwards and forwards in
time. A symptomatic, simple, example is the popularity of video-
taping teve programs to get control over time, get rid of commer-
cials, boring parts, etc.

Together these elements of a computer based world view give us a
picture of a world where man is moving further away from nature,
further out into a world of artifacts.

5. An invitation to creative conversation #3

System development is still generally conceived as the “design and
development of information systems.” System developers go on
thinking of their practice in the very terms used in the 60’s when
information technology was used in administrations as information
systems. But so much has happened since then, in the production of
computer applications, that it is high time, we think, to reconsider
the practice of system development in view of a more general and
diversified notion of information technology use. In a cycle of inno-
vative use the defining competence of a system developer lies in the
area of “technology use.”

Even if it is possible to think of design tools, computerized tools
(from golf clubs to chain saws), word processing systems, calculation
systems, communication systems, etc, as “information systems,” it is
not very informative. The difference between applications like these,
which were not available in the 60’s, and the kinds of systems then
being introduced—client registers, salary systems, inventory sys-
tems, book-keeping systems, etc—are deep-going enough to warrant
a whole new conception of what system development is all about.

As long as we think of the standard computer application as a huge
computerized information system, we will worry about deskilling,
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alienation, loss of liberty and flexibility, dreary and meaningless
work tasks, and other forms of dehumanization. Our natural alterna-
tive will be a return to pre-industrialized, individual tools. The
background for our moral standpoints will be the computer as an
element in a mechanistic world view, and Marx’ and Braverman’s
analysis of the consequences of such technology. But once we start
thinking about future computer technology use along totally different
lines, once we see that technology as part of a whole new world
view, we shall have to reconsider our moral obligations.

What will be the role of future system developers, and what will be
their moral problems? Where will they be employed, what will they
do, what will be their specific competence? These are questions for
the creative conversation #3. Again, we supply some tentative an-
swers (drawn from Dahlbom 1989b), which certainly aren’t by far
creative enough compared to what we hope will come out of our
conversations, but which may serve as some sort of background
when we run out of steam.

6. System development in the future

Our understanding of what system development should be, ought to
change with the changes in information technology and its use.
Practitioners have to adjust their practice to these changes, and as
researchers we have to pay close attention to changes in the practice
of system development. This practice is currently undergoing a pro-
cess of industrialization. From having had the character of consulting
in short-term projects, at the time of buying, installing and breaking-
in of personnel and machines, system work is changing into being
(1) a permanent part of maintenance, (2) a part of the software
industry, (3) done by end-users, (4) product information, and
(5) general, non-technical organizational development.

To our mind, Scandinavian research on system development has been
much too slow in its reaction to these changes. The discussion of
system development practice is still dominated by a conception of it
as “project-work,” and major efforts are spent on the details of
“project-design.” (A good example is Bjerknes 1989.) But there will
soon be no place for detailed system analysis and design work in the
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field. The typical “system designer” will be assembling ready-made
products. And those ready-made systems will be developed at a rate
making projects impossible. Like in the UTOPIA project, the desired
tool will be developed by industry while the project is still playing
around with cardboard prototypes (Ehn 1988).

After having been fully occupied with the engineering aspects of the
technology, system development research began, in the seventies, to
pay more attention to the changes in work situations brought about
by the new technology. From having been a discipline for engineers,
it became more of a discipline for (engineers turned) social scientists
and philosophers. Both these approaches to system development
research had a relatively unimaginative notion of the possible varie-
ties of information technology use. The engineers had their hands
full with file handling and database management, the philosophers
with tacit knowledge, democracy and the dequalification of work. In
the meantime a revolution began in the area of information techno-
logy use.

The growing supply of factory-made software and standard systems
made the system consultant as craftsman—engineer in a pioneering
field—the victim of industrialization. The increasing variety and
complexity of use made it less and less interesting to discuss the
consequences of information technology in general. The two re-
search approaches that were established to support the practice of
system development had to adjust to these changes as the engineering
consultants were entering software laboratories and the organization-
oriented consultants became advanced sales persons or general con-
sultants. So, the research approaches had to change orientation, and
they did so by moving in the direction of (2) and (5) above, thus
moving further apart.

But all that is changing now that more and more of us begin to
realize that the exciting future of information technology research
lies in questions of use. The field of “human-computer interaction”
understood in a most general sense, covering everything from the
research approach so called to questions of how to live with com-
puters, is bridging the gap between engineering and social con-
sequences (Janlert 1989). What a future system developer will need
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most of all is a rich picture of the possibilities and varieties of
human-computer interaction. She’ll be working with a plethora of
hardware and software on one side and with users and user organ-
izations on the other, and it will be her job to make the twain meet.
She’ll be an expert on what to do with all the artifacts produced by
computer industries, rather than on how to produce those artifacts.
Or is that too boring?
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Abstract: This is a paper about "design-by-playing” and an attempt to take homo ludens
seriously. We will illustrate this approach by a game played at Konsumentverket, the national
Swedish board for consumer policies, in 1988. The main reason for us to construct such an
organisational design game was the shortcomings we had encountered in our earlier use of
traditional systems description methods in participative design processes. No matter how
suitable the traditional methods may have been for making requirement specifications for
technical implementation, they did not support participative and involved acting. Hence, the
move away from the safe ground of correct systems descriptions to the open-ended games of

participative action - from systems descriptions to scripts for action.

The dramatic design context the game offered at Konsumentverket was based on six concepts.
The playground is a subjective and negotiated interpretation of the work organisation in
question. The professional roles are the union of individual professional ambitions and the need
for qualifications from an organisational perspective. The situation cards introduce prototypical
examples of breakdown situations. Commitments are made by individual role players as actions
related to a situation card. Conditions for these commitments are negotiated. The game starts
with a prologue were the rules of the game are introduced, the proposed playground is
redesigned, and the role cast is chosen and ends with a final act in which an action plan for

negotiations with the surrounding organisation is formulated.

As a background for the seriousness of the "design-by-playing" approach a theoretical
framework grounded in the language-games philosophy of the later Wittgenstein is outlined.

Key words: systems description, design, organisation, change, game, play, metaphor, script,

role, commitment.
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1 Introduction

"You are at a restaurant. At a corner table you happen to see your best friends wife/husband in
an intimate scene with another man/woman. Would you tell your best friend what you have
seen?"

This could be a situation card which you have drawn in the family game Scruples. According to
the rules of the game you are supposed to answer: "yes", "no" or "may be". The other
participants will then judge if they believe you. You are allowed to argue for your answer.
These are some of the explicit rules of this family game on moral and ethics. But playing the
game also involve following unwritten rules. If your best friend and his/her wife/husband are
participating in the game your answer and arguments may be different from if they were not
present. Here it is your social competence rather than your knowledge about the explicit rules of
the family game Scruples that helps you to make a socially acceptable move in the game. In
playing this family game you may even decide to change the rules. You may for example agree
with each other that the answer "may be" is forbidden, or that you can refuse to answer a

question if you find it boring. You change the rules as you play along.

To us this game situation has a family resemblance with the social activity of systems
development or design of computer artifacts. This is (1) a normative, (2) a methodological, and

(3) a theoretical position we take in this paper.

1. As a normative point of departure we suggest that the idea of design as playful engagement
may be a creative way of transcending the boredom of traditional design. We strongly favour
the idea of participative design, and take the position that successful participation requires that
design is meaningful to all participants and preferably pleasurable to them as well. We suggest
that homo [udens should be taken seriously, playing the main role that earlier has been
dedicated to homo sapiens and homo faber.

2. Methodologically we suggest that game and play metaphors may be a creative way of
introducing the design process to users, and for organizing participative design. In design
methods linguistic artifacts to support social interaction and creativity come into focus rather
than e.g. construction of correct data flows based on interviews of data.

3. Theoretically we find inspiration for our position in the ordinary language philosophy by
Ludwig Wittgenstein, and the shift of focus from language as description towards language as
action. Concepts like language-games, family resemblance, rules, moves, speech acts,
linguistic and other artifacts, paradigm cases and reminders rather than systems, data,
information and descriptions become central in our way of doing design and in our detached

reflections on this activity.

In this paper these ideas of design-by-playing are discussed with reference to a paradigm case
we carried out at the national Swedish board for consumer policies Konsumentverket during the
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fall of 1988. However, before going into details of the design game played in this case we will
relate our design-by-playing approach to approaches with family resemblance. But first a few

words of theory on playing the language-games of design an use.
2 Playing the Language-Games of Design and Use
2.1 Language-games

To use language is to participate in language-games, the Wittgensteinian notion of practice
[Wittgenstein 1953], [Ehn 1988]. In discussing how we in practice follow (and sometimes
break) rules as a social activity Wittgenstein asks us to think of games, how they are made up

and played. Why games?

We often think of games in terms of playful, pleasurable engagement. As mentioned above we
do not think that this aspect should be denied, but a more important aspect of the games
children play is that these games are most concerned activities, as are most of the common
language-games we play in our ordinary language. Even professional language-games of e.g.
designers, carpenters or typographers, complicated as they may be, are grounded in our

everyday ordinary language.

We do not understand what counts as a game because we have an explicit definition, but
because we are already familiar with other games. There is a kind of family resemblance
between games. Similarly, professional language-games can be learned and understood because

of their family resemblance with other language-games which we know how to play.

Language-games, like the games we play as children, are social activities. To be able to play
these games we have to learn to follow rules, rules that are socially created, but far from always
explicitly existing. The rule-following behaviour of being able to play together with others is
more fundamental to a game than explicit regulative rules. Playing is interaction and
cooperation. It is inter-subjective practice. To follow the rules in practice means to be able to act
in a way that others in the game can understand. These rules are "embedded" in a given practice
from which they cannot be distinguished. They are this practice. To know them is to "embody"
them, to be able to practically apply them to a principally open class of cases.

Language-games are performed both as speech acts and as other activities, as practice with
"embodied" meaning within societal and cultural institutional frameworks. This seems to make
us prisoners of language and tradition, which is not really the case. Being socially created, the
rules of language-games, as those of other games, can also be altered. There are, according to
Wittgenstein, even games in which we make up and alter the rules according to which we play,
as we go along. The language-games of design are a good examples. Actually, the creative
transcendence of traditional behaviour is what is typical for skilful human behaviour, and
exactly what defies formalization. By mastery of the rules comes the freedom to extend them.
This creativity depends on the Wittgensteinian emphasis on the open-textured character of
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human rule-following behaviour. To begin with, we learn to follow a rule as a kind of
dressage, but in the end we do it as a creative activity. To be able to follow a rule is to have
learned how to in practice continue an example we have been given. Mastery of the rules put us
in position to invent new ways of carrying on. There is always the possibility that we can
follow a rule in a wholly unforeseen way, and still it will be accepted by others as a correct

move.

The idea of language-games entails and emphasis how we linguistically discover and construct
our world. However, language is understood as our use of it, as our social, historic, and inter-
subjective application of linguistic artifacts. In this paper we focus on the use of such linguistic
artifacts in design games. However, as we see it, this is not a neglect of how we as humans
also come to understand the world by use of other artifacts. Artifacts and objects also play a
fundamental role in a given language-game. A hammer is in itself a sign of what you can do
with it in a certain language-game. And so is a computer artifact. This is for example why
"what-you-see-is-what-you-get" and "direct manipulation" interfaces are important. These signs

remind you of what you can do with it.
2.2 From description to reminder

In a Wittgensteinian approach, focus is not on the "correctness" of systems descriptions in
design, on how well they mirror the desires in the mind of the users, or on how "correctly”
they describe existing and future artifacts and their use. Systems descriptions are design
artifacts, typically linguistic artifacts. The crucial question is how we use them, what role they
play in a design language-game. The new orientation suggested in a Wittgensteinian approach is
that we see these linguistic artifacts as a special kind of artifacts that we refer to as "typical
examples" or "paradigm cases" when we describe something, or when we "inform" each other.
In the language-game of design we use these artifacts as reminders and as paradigm cases for
our reflections on future computer artifacts and their use. The use of design artifacts brings
earlier experiences to our mind and it "bends" our way of thinking of the past and the future.
This is how we should understand them as representations. And this is how they "inform" our
practice. If they are good design artifacts, they support good moves within a specific design

language-game.
2.3 Creating design language-games

As designers we are involved in reforming practice, in our case typically computer artifacts and
the way people use them. Hence, the language-games of design changes the rules for other
language-games - those of use of the artifacts. What are the conditions for this interplay and
change? What do we as designers have to do to qualify as participants in the language-games of
the users? What do users have to learn to qualify as participants in the language-game of
design? And which means can we develop in design to facilitate these learning processes?
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To possess the competence required to participate in a language-game requires a lot of learning
within that practice. But in the beginning all you can understand, is what you have already
understood in another language-game. You understand because of the family resemblance
between the two language-games. However, by understanding design as a process of creating
new language-games that have family resemblance with the language-games of both users and
designers we have an orientation for really doing design as skill based participation. This
approach offers a way of playing and doing design that may help us to transcend some of the
limits of descriptions, systems and formalization. Our paradigm case of a desktop publishing
game in this paper we refer to as such a new design language-game. This language-game has
family resemblance with our own earlier design efforts and with design approaches developed

by others.
3. Design Language-Games with Family Resemblance
3.1 Games we played before

The basic ideas behind the design game presented in this paper go back to to our experiences
from two research projects carried out in the first part of the 1980s. The UTOPIA project
concerned the design of tools for skill enhancement in the high tech domain of newspaper pre-
press production [Ehn 1988]. The Carpentry Shop project concerned technological and
organizational alternatives in the "low tech" domain of small and medium scale carpentry shop
production [Ehn and Sjogren 1986]. Though the application domains and level of technology
were very different in the two projects there were many common features.

Some of the main features were the participative design approach and the understanding of the
design process as a process of mutual learning between professional designers and skilled users
within the application domain, and as a process were future or alternative technology and work
organization were envisioned and experienced rather than described. Aspects common to the
design approaches used were a focus on concreteness and ease of use. The design approaches
included mock-up simulations, prototyping, organizational games supporting investigation
work and designs in study circles or other user discussions and design groups. The use of
mock-ups and prototyping as well as the organizational design games were a reaction to the
shortcomings we had encountered in our earlier use of traditional systems description methods
in a participative design process. No matter how suitable the traditional methods may have been
for making requirement specifications for technical implementation, they did not support
participative and involved acting. Hence, the move away from the safe ground of correct

systems descriptions to the open-ended games of participative action.

The use of mock-ups and of prototypes opens up possibilities for "design-by-doing" - for
getting hands-on experiences with future technological alternatives. In this paper we focus on
the use of organizational games and how they may open up for "design-by-playing" - for
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getting involved design discussions also of the overall work organization, skill requirements,

division of labour and cooperation in the work process.

The basic ideas behind the organizational design games in UTOPIA and the Carpentry Shop
Project were:

« they should be fast and easy for a group of people to work with,

+ they should be cheap and flexible to use allowing several alternatives to be tested during

discussions, and

« they should be based on concepts relevant to the actual type of production and support design

discussions of existing and future work and technology.

The design tools used in the games consisted of boxes of cards, each card representing a work
or a machine function. The cards were used to build up large layouts of the organizations in
different carpentry shops or newspapers. These layouts could easily be changed and alternative

organizational design could be mapped out quick and cheap.

The design games in both projects were built up around a production flow metaphor. However,
differences in type of production, especially the level of concretion, were reflected in the design
games. In carpentry production the machine-tools are still tangible and visible and an icon is a
good reminder of the work activity. The layouts become a physical type of reminder of a
factory or a shop. For pre-press newspapers production the functions of the machines are no
longer quite visible and tangible. Icons of computers do not express very much of what is
going on. The design game in this case was more oriented towards work functions represented

by icons.

The carpentry layout design game has been used in the development work to outline demands
on quality of work and products. In education the game was used as part of a trade union
strategy by workers at individual shops to discuss the present organization and to work out
alternatives. The work with the layout design game was complemented by playing the
"Carpentrypoly Game" - a game of Monopoly type for experiments with different business

strategies on investment policy and work qualifications.

The newspaper organization design game has been most suitable for vocational education and in
preparations for local and central negotiations on "demarcation problems" and in connection
with purchase and use of new technology (and organizational changes in general).

3.1 Other design games

The experiences from the UTOPIA project and the Carpentry Shop Project point in a direction
away from the main road in systems development of understanding systems design as a matter
of constructing true pictures of reality. Instead, a direction towards understanding design as a
game of intervention into practice is suggested. This new orientation is by no means
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exceptional. It can e.g. be found both in the "soft system methodologies” and in more

linguistically oriented approaches.

Russell Ackoff as a representative of the "social systems approaches” has concluded that for
participation in design to be successful it requires that:

« it makes a difference for the participants
« implementation of the results are likely
« it is fun to participate.

The two first points concern the political side of participation in design, the users must have a
guarantee that their design efforts are taken seriously. The last point concerns the design
process. No matter how much influence participation may give, it has to transcend the boredom
of traditional design meetings to really support design as meaningful and involved action.
According to Ackoff the principles of idealized design [Ackoff 1974] leads to a design process
that is both liberating and fun. The design work is treated as a play. The approach we have
taken have family resemblance with participative idealized design.

But it also resembles some of the features of Peter Checkland's Soft Systems Methodology
[Checkland 1981]. Hence the syntax and semantics of our design games are as in the case of
Checkland 's rich pictures situation dependant and open for changes all the time. Furthermore,
the linguistic design artifacts being used in our design games resemble Checkland’s
understanding of his conceptual models as systemic artifacts for reflection and action. If the
word system has a meaning it is as systemic human activity.

As a final example of approaches with family resemblance we will mention the one taken by
Winograd and Flores and their theory of language as social action [Winograd and Flores 1986].
They think of design in terms of fundamental linguistic actions, i.e. requests, promises,
assertions and declarations. The idea of design as a linguistic game in which the participants
make linguistic actions and commit themselves to future actions is also a basic idea in our
design game. However, as outlined above, our understanding of language as action is based on
a more general interpretation of the Wittgensteinian ordinary language philosophy.

4 Situating the Desktop Publishing Game

The design approach we present in this paper we will refer to as the Desktop Publishing Game.
This design game means a shift of environment from the shop floors of the Carpentry Shop and
UTOPIA projects to work in an office environment. Certainly many different activities are
going on in offices. We have chosen to concentrate on changes related to the introduction of
new technology for publication work, on desktop publishing. One obvious reason for this is
the fact that we had some earlier experiences within a domain with family resemblance -
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typographic work. Another reason is the vast investments in this technology in offices today,

and the increasing demands on communicative competence on individuals and organizations.

If we compare the Desktop Publishing Game with the design games from UTOPIA and the
Carpentry shop project there are not only similarities, but also clear changes. The participative
language as action approach is still fundamental. Concreteness and ease of use are still basic
principles. However, the flow oriented production metaphor used in the earlier games did not
make sense in the office environment of desktop publishing. Hence, the shift of metaphor
towards a game based on linguistic actions leading to commitments. Social interaction and
cooperation come into focus rather than the physical artifacts used [Wynn 1979]. Furthermore,
the play metaphor is used much more explicit and the theoretical motivation for this is more
elaborated.

Another difference that is striking is the design focus. Existing hardware and software are more
or less taken for granted. This is based on the assumption that the basic problem in the domain
not is technology driven, but a question of organizational change, education and re-
qualification. The technology is good enough. The way the game is designed it takes as point of
departure that the users are experts on their situated work, but that the professional designers as
well have relevant and useful competence in the application domain. Hence, in this specific
design game it is suggested that design basically concerns organizational design and not
software development, and that the professional designers to some extent know more about the
application domain then the participating users. Neither of these assumptions seam at first to be
justifiable compared with earlier experiences and basic assumptions. By presenting the game
we hope to be able to demonstrate that these are relevant moves we have done in establishing
the Desktop Publishing Game.

The Desktop Publishing Game make use of tools for making graphical reminders like notice
boards, cards and personal scripts. It is language oriented in its use of professional and situated
concepts from the tradition and the application domain. It is concrete in its use of critical
situations and events in the actual organization. It is dramatic not only in its use of the game

metaphor, but more specifically in its use of a theatrical play metaphor.

We have played the Desktop Publishing Game in a few offices in the public administration in
Sweden. However, our main case is the consumers agency Konsumentverket. In the work with
information for consumers the agency has a educational department. The 25 employees at the
department produce books, reports, educational material, and brochures. The background for
the project using the Desktop Publishing Game was the following. The department had invested
in desktop publishing technology. However, the lack of competence to master this technology
caused uncertainty about professional roles and inability to raise the typographical quality. To
really use the technology required development of the professional roles, changed professional
relations, education and a redesign of the work organization. In this situation the management
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of Konsumentverket contacted The National Fund for Administrative Development and
Training for Government Employees and asked for support. This is how we entered the stage
in a project financed by the governmental initiative for development and education in the public
sector, and this is how user participation was financed as well.

Figure 1. Design-by-playing at Konsumentverket, September 1988.

5 The Design Game at Konsumentverket

In this section we will introduce the game as it was played at Konsumentverket. The game was
played in four acts. A prologue of half a day setting the stage. A first act of two full days in
which relevant situations are simulated and commitments are made. A second act of two more
days in which earlier real publications are "replayed” in the light of understanding from the first
act. In the third act the last two days are spent on transforming conditions and commitments

from the game into an action plan for redesign of work and use of technology.

5.1 Setting the stage

At the first meeting between us (the designers) and the participants from Konsumentverket we
introduced the ideas of the game as a way of developing professional roles and the work
organization. The basic rules of the game were explained using examples from another case.
The participants from Konsumentverket gave examples of problems they have in their practice
and showed examples of products they had made. This was the first step in establishing a
common language-game. Together with us this language-game was played by eight employees
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at the education department of Konsumentverket. They were secretaries, case handlers, a
technical support person, a marketing person, and the head of the department. As resource

persons an information consultant and a typographer also participated occasionally.
5.2 The prologue (4 hours)

When the stage was set we started to work on the prologue which meant preparing the

playground and the cast.

The playground was a crude reminder of work situations that publication work normally
consist of. It consisted of twelve sheets of paper each referring to a specific work situation.
These situations ranged from publication ideas to marketing. The situations were taken from

typographical as well as editorial professional traditions.

At the prologue meeting the playground was put on the wall. We discussed the work situations
and how they were labelled. The playground was revised and clarified until it worked as a
reminder for the participants situated experience and consensus was reached on the
interpretation. For example the proposed situation "investigation" was replaced by "gathering of

facts".

We had prepared the cast was prepared for traditional roles like, the editor, the executive editor,
the graphic designer, and the author. But there was also new roles like, the technology
coordinator, the publication administrator, and the "formatting person". These are extensions of
the secretary role. The roles were partly taken from the situated practice at Konsumentverket
and partly from roles we had met or created in an earlier case. To each role a role script was

prepared.

At the prologue meeting, however, also the cast was revised. For example the role of a "picture
editor" was suggested by the participants to be integrated into the role of the editor, and a
marketing role was added after discussion. The role scripts were distributed and studied by the
participants who choose at least one role each. The roles were chosen according to realistic
professional ambitions of the participants and organizational demands. For example a secretary
choose to play the role of the "formatting person” and another choose the role of the publication

administrator.

The actors prepared for Act I by studying and revising their role scripts, and by writing

situation cards for the plot.

Each role script consists of the following parts: qualifications, tools, and work situations to
participate in. Qualifications had a crude default pattern. This is what was refined in the

preparation.

The situation cards are what drives the plot forward. Each card reminds of a critical event, a

breakdown situation or a daily triviality which sooner or later is likely to occur. There are three
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types of situation cards: paradigm cases from other organizations using desktop publishing
technology, role oriented cards, and cards specific for the actual organization. The organization
specific cards on problems at the education department were the cards the actors prepared. The
other cards were prepared by the designers.

gow»(s forre

z}?{’ ot mm

Figure 2. A playground including the work situations from "the idea of a publication” to "the
marketing of a publication”

Figure 3. The role cast prepared and proposed by the designers and revised and changed by the

actors.
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Figure 4. A role script containing commitments of an individual actor and his/her conditions in

terms of qualifications, tools and work relations.
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Figure 5. Situation cards. Each card describes a problematic situation brought in by the

designers or a"breakdown situation” from the players own experience.
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5.3 ActI (2 x 8 hours)

The actors meet with the designers on the stage. The playground is placed on the wall. 81
situation cards have been made and are put in a stack on the table. The actors have put their
individual role scripts on the table. The designers give a short introduction to Act I. The play

can begin.

One of the participants picks a card. It reads: "Printing of camera ready original on laser printer
is still in progress. It must be delivered to the print shop before 4 p.m. today. The toner
cartridge is suddenly empty, and no one has bothered to order new ones. Who takes
responsibility to solve the problem now? And what should be done to avoid similar
breakdowns in the future?" This certainly reminds the participants of a familiar situation that
typically "falls between the chairs". After a discussion the secretary that had chosen the role of

the publication administrator makes a commitment.

This commitment means that she takes the responsibility to solve the problem under certain
conditions. For example she may state: "In my role as publication administrator I commit my
self to solve the immediate problem by ordering a new cartridge and have it sent by taxi. In the
long run I will establish a routine for the maintenance of the laser printer. My condition is that I
get a appropriate training in maintenance of the printer." The group actively support her
commitment. The commitment is written down on the situation card. The card is placed on the
playground in the work situation labelled "printing". She make a similar note in her own role

script.

The game continues with more cards in the same way. The group at Konsumentverket got on
well and had no problems with the cards even if some situations were really tricky. However,
on some situations the participants agreed that the problem was irrelevant. If no commitment or
agreement on condition was reached in a situation the designers were prepared to intervene and
try to reinterpret the situation to reach consensus. Such an intervention did, however, not occur

during this game.

By the end of the first day the really hard work for the designers start. As preparation for the
second day we update and print a new version of the playground and all the role scripts with all
the commitments and conditions that have been agreed upon during the day.

The second day starts with a review and a discussion of the updated playground and the new
role scripts. The rest of the day the group work with the remaining situation cards in the stack.
To get some variation and more involved participation the group split up into smaller groups in

between.

By the end of the day Act II is prepared. The group is now asked to select three different
publications that are typical for their present production. At Konsumentverket the group choose
a catalogue with a complicated layout, a book, and a newsletter. As preparation for the next act
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both each participant and the designers write five new situation cards related to their experience
of working with these publications.

54 Act Il (2 x 8 hours)

A new gathering on the stage. The scene has changed. Now the play comes closer to the
situated work at Konsumentverket. The new publication related cards reminds the participants
of earlier breakdown situations. However the task in the game is now to "replay" the chosen

publications in the light of roles, commitments and conditions agreed upon in Act L

During the first day the playground is adjusted for each of the publications and the new relevant
situation cards are played. At Konsumentverket this turned out to be much more complicated
for the participants than the work in Act I. For example one of the new cards on the publication
"the catalogue" read: "The catalogue was scheduled for the annual education fair, but due to
production problems the catalogue was delivered to late to be printed in time for presentation at
the fair." This situation card led to an animated discussion on who’s responsibility it was,

rather than commitments on how to solve the problem given the new roles.

Given this breakdown the designers decided to introduce a change of the rules of the game as
they played along. Hence, on the second day a new type of cards labelled "development cards"
was introduced by the designers. The development cards were formulated as a response to
problems that arose during the "replay” of the publications. For example the development card
"How can we improve proof reading of our publications?" was generated as a response to a
qualification, and a task, that seemed to be underestimated in the organization. The discussion
of the card led to an acknowledgement of this problem, a person that committed her to solve it,

and an agreement from the group that this was an essential task.
55 ActIll (2 x 8 hours)

By the end of Act II about 150 commitments and conditions have been formulated and agreed
upon. As preparation for Act 111, the playground was updated with these agreements by the
designers. In Act III the players prepare to meet their audience, and earlier commitments and

conditions are tied together in an action plan for negotiations with the surrounding organisation.

The designers introduced six headlines for refining the commitments and the conditions into

demands in the action plan. The demands concerned:
« publication program - how to develop the products,

* professional support - ideas and proposals for competence which must be, "imported" into the

organization, e.g. typographical competence,
* development of qualifications within professional roles,

« technology support on assessment, investments, and maintenance of the technology,
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* organizational support concerning relations to the surrounding organization and management,

* internal work practices - new routines, quality control stations, and team work the participants

can implement themselves.

This structure for the action plan was based on the designers earlier experiences with making
action plans with users. A certain family resemblance with the elements in West Churchman's
systems approach is also evident [Churchman 1968]. The structure was a suggestion to the
participants, a suggestion that could be changed and modified. At Konsumentverket, however,
the participants accepted the six headlines.

For every single work situation on the playground commitments and conditions are cut out and
pasted into the action plan under the demand headline the group finds appropriate. For example
in the work situation "formatting” the technical support person had committed her to
continuously update all desktop publishing software if she was offered appropriate training and
time to do the job. This commitment was pasted under the demand headline "technology

support" and "development of qualifications".

Figure 6. The action plan at Konsumenitverket in progress. Formulated commitments and
conditions from the play are refined under titles like "development of publications” and

"development of qualifications”.

The last day was dedicated to scrutinizing and refining the demands in the action plan. Every
single commitment and condition under each demand headline was evaluated, given a priority,
and debated to find good arguments. Only demands on which group consensus could be
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reached were kept in the action program. For the five first demand headlines these demands
were the groups requirement specifications to Konsumentverket for changes. For example, the
group demanded that the technical support person should get proper training on desktop
publishing software, and software support as part of her job description.

The last demand headline "internal work practices” was treated differently. These were the
demands the group could realize without external support. Not surprisingly a new playground
with concrete guide-lines to support the new work practices was made by the participants. The
playground was transformed as a script for action in reality. The designers were now made

redundant. At least in that sense the game was a success.

6 Review of the Game

Looking at the game in retrospective these are some of our detached reflections:

6.1 The design-by-playing approach

Did the design work at Konsumentverket benefit from the design-as-playing approach?

No doubt there was a playful engagement from the participants. Most participants were very
engaged and active through the process. The normative point of departure was well supported

by the game.

The methodological game and play metaphor was appreciated by the participants, but playing-
in-reality often meant that reality rather than play set the conditions for the design work, the
design work oscillated between play and reality. The play situation created a distance to the
everyday situations. At the same time it had a strong family resemblance. The rules of the game
were all the time at stake and changed during the game. Was this a failure or the way these

games should be played?

For us as designers the language-game philosophy has been fundamental in creating the
Desktop Publishing Game, and in reflecting about what it meant. The design game was created
as a game that had family resemblance with the ordinary work of the users and with their
experience with games and plays as well as with our practice as designers. Reflecting about the
design process in terms of e.g language-games, speech acts, linguistic artifacts and reminders

made sense to us as designers.
6.2 Words of critique

The design-by-playing approach we have used is very subjective. This is both a strength and a
problem. The strength is that both designers and users become visible and responsible in the

design process. No one can hide behind a formal description.

On the other hand this subjectivity makes the approach very work intensive for the designers,
especially in the preparation work between the acts since the quality of the play is totally
dependant on these preparations.

144



To support the designers in this preparation work some computer support for making and
updating playgrounds and role scripts was developed. The idea was actually to support on the
spot updates during the meetings. The developed computer support was, however, to slow and
complicated for this.

The approach is also subjective in the sense that the outcome is very dependant on the
personalities of the participating individuals, and their social relations, not only their
professional ones. In fact, one of the problems for the designers is to distinguish between the

two, and guide the game towards professional commitments.

If we look at the methodological aspects of the design-by-play approach we can conclude that
the generality is very low. Every new case is not only a new application, but the form and
content of the game as such must be reconsidered. For the designer this means a severe
difficulty. There is no safe methodological ground to stand on, experiences from earlier cases

and sensibility for the special aspects of a new situation are decisive.

Another aspect of the low degree of generality is the question of how the experiences of the
game can be defused in the organization. The design game is most engaging for the
participants, the new insights are "embedded" in the group. Diffusion does not occur through
written documentation and oral presentation. It seems that "replaying” the game with new
participants is a necessary condition. But at these replays the professional designers have long
ago left the scene and lay designers carry on the new games.

The design-by-playing approach is time consuming. Hence, in words of critique it is valid to
ask if the game is worth its price. We estimate the time spent by us as professional designers to
30 days including all preparations. The participants from Konsumentverket spent all together
approximately 60 days with the game. In costs this can be estimated to about one-third of the
investments at Konsumentverket in desktop publishing technology. In addition there will be
substantial costs to conduct the suggested education program. We are not able to say if the price
is to high, but compared with real organisational and educational costs in traditional systems
development the cost does not sound alarming to us. In any case, without the investments in
education and organisational design via the desktop publishing game at Konsumentverket, it
would probably have been a more economic idea to forget about the investments technology as

well.
6.3 Konsumentverket today and other applications

After the design game ended in October 1988 we have had a follow-up meeting in December
1988, and discussions with individual participants during the spring of 1989. According to the
participants they have sorted out many of the responsibility aspects. They have managed to
structure the publication process in a more sufficient way than before. They have established
new professional routines. They make fewer mistakes and have a higher ability to organize the
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publication work. According to the print shop they cooperate with, they have improved their
competence as purchasers of printing services and raised the quality. They also still use the
playground, but now as a tool to structure the planing work and to get an overview of the actual
production situation. The other side of the coin is that they, despite this progress, not have been
able so far to fully utilize the potential functionalities of the new desktop publishing technology.

As for the designers there have been new design games and practical situations to participate in.
In one case a new Desktop Publishing Game has been played. A game with family resemblance

with the old one, but certainly a new and different situation, requiring new rules of the game.

However, we have also entered new application domains, domains in which we have very little
competence as opposed to publication work. One of these games concern the development of
organizational alternatives in a police precinct. In another case the game approach with
playground and situation cards is used as a general methodology to improve professional roles
and relations in the organization and to the customers. As designers we instruct participants
from the organization in the design-by-play approach, and they are the ones that initiate and
guide the actual design games in the organization. To the results of these new games we will

have to return in another paper. No doubt, there will be new surprises as we play along.
6.3 Redesigning the game

In a workshop at a conference on "creativity and systems development” the ideas of the game
were presented to researchers in the field. The workshop had as its theme the editorial work of
the Scandinavian Journal of Information Systems. Among the many suggestions for improving
the game we found the following ones particularly interesting.

We were criticised for the rigid structure imposed by the playground. As a remedy it was
discussed to extend the prologue by active user participation in the construction of the

playground.

One way to do this could be to use the techniques for making "rich pictures" in Checkland's
soft systems methodology. As designers we could support the participants themselves to draw
a "rich picture" playground identifying slow-to-change structures and continuously-changing
processes and how these interplay and form the climate of the situation [Checkland 1981].

Another way to improve the social construction of the playground could be to use elements
from the Future Workshop methodology, especially the techniques used in the critique phase
and the formulation of themes for positive alternatives [Jungk and Miillert 1981].

We are actively going to try out possibilities of transforming such redesign work of the game
into reality. But we would be more than happy if others socially construct new design games

that have a family resemblance with the ones that we have played.
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Postscript on the Game of Scruples

Finally, we would like to present the reader with a situation card: "Who will win the Desktop
Publishing Game, the manager or the secretary?". This is certainly an ethical dilemma that gives
us scruples. Is design-by-playing a game of seduction rather than one of liberation?
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A Visual Simulation Model of Information and Work Systems

Inger V. Eriksson™
Annika E. Finnds®
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DataCity, SF-20520 Turku, Finland

Abstract: To facilitate the use situation an interface that supports description of the information
system, the structure of the organization, and division of labour is proposed. A Help-system
with a visual simulation model is an important part of this interface. The simulation model
allows the user to follow the transactions on different hierachical levels of detail; transaction
flows between departments and units, detailed manipulation on the section level, and step-by-
step progress of computerized functions. The time dimension is taken into consideration and the
transactions can be followed forward but also be traced backward. The backward trace is
accomplished by two history files concerning data and actions taken. The model is designed to
be used in two modes: simulation controlled by the system and simulation controlled by the
user, controlled and interactive simulation, respectively. A prototype version of controlled

simulation is presented as an example. It is implemented on Macintosh using Hypercard.

f. Introduction

Graphical representation such as visualization and animation, and intelligent Help-systems are
modern concepts. Improved techniques give the opportunities but the motives for use are more
serious. Many organizations are strongly dependent on their information systems to run their
business. However, it is well-known that there are problems in the use situation. These
problems partly emanate from inadequate knowledge of the computer-supported work. Users
might have received training in practical use of the computer to perform certain specific tasks

but do not understand the overall context. This lack of overview as well as the integrated

* Inger Eriksson is a researcher in the SOLE project (SOftware Library Evolution) at the Abo Akademi
University and a member of the Knowledge and Work research group.

° Annika Finnis is a research assistant in the Xtend project at the University of Turku and a member of the
Knowledge and Work research group.
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structure of many inforrnation systems conceal the organizational interaction between work and
information systems. Division of labour and collaborative conditions are controlled by
information systems. However, this role of the information systems does not seem to be
sufficiently clear to the workers. Moreover, most of the description techniques of information
systems have the weakness that they concentrate on the information system (often even the

computerized system solely), neglecting the work context in which the system is to be used.

One additional explanation for the difficulties might be differences in the cognitive models of
the designers and the users as regards the system in question. The source of the problems can
be traced back to the design process. System designers describe the system from their point of
view, which is often rather technical and formal. The users, although they might define the
requirements and accept the system, do not necessarily interpret it in the same way as the
designers do. Their version of the system is based on the concrete use situation with all its
exceptions and special cases, which are not easily formalized. There thus exists a conflict

between the designed system and its interpretation in the use situation.

Our ambition with this research is to improve overall understanding. Another important goal is
to eliminate or diminish the gap partly between interpretation and reality and partly between the
users' and designers' models. For this purpose we offer a complex model of reality, including
both the work and the information system. We also make this model concrete by using
simulation and visualization, not just verbal descriptions. Such a context-sensitive and
perceptible simulation model supports acquisition of a total perspective. A prototype version of
a Help-facility for an inventory management system application is designed to test the value of

our ideas. This example is presented in this paper to illustrate the discussion.

The remaining part of this paper is organized as follows: In section 2 we give a background for
our approach. In section 3 the theoretical basis of the visual simulation model is discussed. An
example is presented in section 4. Further development of the model is discussed in section 5,

where future prospects are also examined. Section 6 sums up our experiences and expectations.
2. Background
In the Knowledge and Work project! we wanted to improve the use situation by increasing the

users' understanding of the information system [Eriksson et al., 1988]. This was done by

supporting learning and one of the techniques used was simulation; role-play and manual

1 The Knowledge and Work Xroject (1985-1989) is the first project of the Knowledge and Work research group at
the University of Turku and Abo Akademi University.
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simulation of the computerized functions. A Help-system designed to support the whole work
situation might be another way of mediating this kind of knowledge, both deep and general.

In the Xtend project? the idea is to create an interface with facilities that support description of
the information system, the structure of the organization, and the division of labour. It aims to
give an overview of the organization and promote users' general understanding of how the
system functions as well as improve their knowledge and skills for collaboration. For this
purpose up-to-date information supportive for performing the ordinary tasks, presented in an

adequate way, must be offered.

We propose a complex interface including a Help-system, an important part of which is a
simulation model. The idea is that the user can simulate different transactions. Changes in data
are shown as well as how they are reproduced. The simulation facility makes it possible to
follow the transactions forward but also to trace them backward. The user can also put what-if
questions (or rather make experiments) about the future and how-did-we-arrive-at-this-position

questions about the past.

The simulation is performed in two modes: simulation controlled by the system, controlled

simulation, and simulation controlled by the user, interactive simulation. The user can also

choose to follow transactions on different hierarchical levels of detail. The base is a map, that
is, a structured description of the organization with the departments and units concerned, where
the transaction flows between these are shown. This kind of map structure was used in the
Florence project [Bjerknes et al., 1987] and evaluated as the most natural way of representing
the organization to the users. If the user wants she3 may choose to look at the transaction on the
detailed level of each section. For deeper understanding of the computerized functions it is

further possible to see how these operations are performed step by step.

Controlled simulation is primarily designed to be used in situations where new material is to be
learned. This may mean that a new system is implemented or new workers are employed.
Interactive simulation, on the other hand, is designed to support every-day work situations; to
assist in fault-finding and error recovery, and to master unusual situations. Simulation and
tracing the transactions backward as well as access to data of the history of each object (from its
creation till it leaves the system) are helpful for this purpose. The Help-system is thus designed

to offer a means to update old knowledge as well as to acquire new.

2 The Xtend project (1988-1990) is a continuation of the Knowledge and Work project, led by Professor Markku
L. Nurminen, and mainly financed by the Finnish Work Environment Fund, and also by the Doctoral Education
Programmes of Information Technology in Finland.

3 For practical reasons we consistently use she and her instead of he/she, his/her, him/her etc in this paper but
naturally 'she' alludes to 'he' as well if the context does not imply anything else.
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To gain some experience in design of this kind of interfaces and to test the usefulness of the
vision an example case had to be selected. One of the cases studied in the Knowledge and Work
project, an inventory management system, was regarded as suitable for this purpose. Based on

this system a prototype was designed.

3. Theoretical Basis

Our frame of reference originates from the central ideas of the Knowledge and Work project
[Nurminen et al., 1987]: to uncover the social interpretation of information systems, to make
the users of the systems visible and to show their responsibility as actors. We wish to eliminate
the borderline between primary work and knowledge work, also its computer-supported parts,
and show that these are too intertwined to be treated as separate matters. This is the ideological
basis while the more functional ones, user interfaces, Help-facilities and visualization, are

discussed in the following.

User Interfaces and Help-facilities

There are at least two metaphors that describe ways in which human interact with computers:
the conversational world and the model world. In the conversational world some command
language is used to describe what to do. This type of dialogue is called sequential dialogue. In
the model world a user shows what to do by manipulating visual representations of objects.
Shneiderman [Shneiderman, 1988] uses the concept 'direct manipulation' for this interaction
style. The corresponding dialogue is called asyncronous dialogue. Associated with direct
manipulation is also a task-oriented concept, multi-thread dialogue. And further, the concept
concurrent dialogue refers to multi-thread dialogue where simultaneous execution of several
tasks is possible. Only the most relevant concepts from the point of view of our research,

discussed by [Hartson and Hix, 1989] are mentioned here.

Two opposite approaches how to design user interfaces are also present: integration versus
separation of the design of the dialogue and the computational systems. As to the integration
approach the discussion concemns integration of human factors but the main interest is exactly
on user interfaces. Changes to both traditional and prototyping lifecycle design approaches are
proposed [Mantey and Teorey, 1988; Summersgill and Browne, 1989]. On the other hand,
reasons to separate the design of the interface and the application parts are also presented
[Hartson and Hix, 1989]. They also mention systems for which separation of dialogue from
computation was attempted after the system was implemented. That means that user interfaces
were developed to be used as 'add-on' front-ends to existing application systems.
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An important part of the user interface is the Help-facility. The traditional one is some kind of
index which describes the used commands. However, also guided tours have already
“traditions". Trigg [Trigg, 1988] refers to Vannevar Bush's article from 19454 where the
notion of a "trail" is described. Hammond and Allison’ also describe a tour-like capacity but
they further distinguish between two modes, learner controlled and system controlled. By
guided tour they mean the system controlled mode. Zellweger® talks about active paths which
connect objects in a multimedia document. On each stop along the path the system can perform
actions. Weier and Borning’ have implemented active tours but they also include support for
interactive simulation in their electronic encyclopedia. NoteCards, a hypermedia system
developed at Xerox PARC, uses guided tours to support communication between the author
and the reader of a hyper document. Most of these guided tour facilities are restricted to static
presentation. An interesting and challenging feature is to give users control over certain aspects
of the dynamics of the tours. One example of work in this area is Brown's8 BALSA-II
animation system. Through its "programming by example" interface a user can dynamically
effect changes in programs although she had little or no knowledge of the programming
language.

Visualization

Visualization is generally a powerful tool to give an overall view. Its usefulness, almost
necessity, in describing parallel programs is widely accepted. The real world certainly functions
in a parallel way so simulation/animation could also be used beneficially to describe it.

There are three dimensions of visualization: visual programming, program visualization and
data visualization. The latter two are of interest in this context and are briefly described in the
following. The purpose of program visualization is to offer a clear and correct understanding of
the structure and function of a program [Brown et al., 1985]. Visualization may be static or
dynamic. Static pictures are used to describe the state of the program at a given point or factors
which are unchanged over a prolonged period. Dynamics are used to describe how execution of
the program proceeds. The object to be visualized is a computer program which is actually an
algorithm on a detailed level. However, an information or work system may also be described

by algorithms although on a higher hierarchical and more abstract level. Of course, exceptional

4 Bush, V. (1945). As we may think, in The Atlantic Monthly 176, 1, June 1945, pp. 101-108.

5 Hammond, N. and Allinson, L. (1988). Travels around a Leamning Support Environment: Rambling,
Orienteering or Touring?, in Proceedings of the ACM CHI '88 Conference, ACM, New York, pp. 269-274.

6 Zellweger, P. (1988). Active paths through multimedia documents., in J. C. van Vliet (ed.), Document
Manipulation and Typography, Cambridge University Press, New York, pp. 19-34.

7 Weyer, S. A. and Boming, A. H. (1985). A prototype electronic encyclopedia, in ACM Transactions on Office
Information Systems, Vol. 3, No. 1, pp. 63-88.

8 Brown, M. H. (1988). Algorithm Animation. MITPress, Cambridge, Massachusetts.
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and unforeseen situations which are integral parts of these systems cannot be treated in a formal
way. In an algorithm such events might be handled, for example, by statements such as: "ELSE
PERFORM EXCEPTION HANDLING". With this restriction the discussion above suits our

purpose.

Data visualization means visual description of databases. Graphical representation is used to
adapt the interface to different categories of users who may have individual needs and various
background knowledge [Larson, 1986]. This aspect is exactly what we regard as necessary in
ordinary use situations. Depending on the transaction, different types of information are
needed. Performing the tasks requires detailed information. To be able to cope with, control,
accept, and forward the transactions it is necessary to have some knowledge of the work and
information needs of other interdependent sections. The depth of knowledge as well as its
breadth thus vary with the situation. Further, information ought to be presented in an adaptable
and useful way since there are users on different levels of the organization who need different
aspects of the same information for their work. Some data should be accessible and subject to
manipulation by a specific group. Other data may be seen but not manipulated and, further,
there are data not accessible to them. For efficient use easy-to-operate functions are necessary

and here graphical representation may be beneficial.

Benefits of Simulation

It was already mentioned that problems in a use situation are common and the users are
expected to cope with these. Human ability to adapt to peculiarities in system performance and
to optimize interaction is the very reason for having people in system and not to strive for full
automation. To take full advantage of these human abilities it is important to have opportunities
to "cut corners” and to perform trial and error experiments [Rasmussen, 1987, p. 25].

Simulation included in a Help-function offers a safe way of experimenting for users.

Another great advantage of simulation is that concrete pictures of abstract concepts together
with their relations can be created. Also abstract models of the factual reality can be described in
a very concrete way. This improves the real understanding of phenomena and tasks. Leaming
the underlying processes on an abstract level is much more valuable than leaming to treat each
specific case in a given manner. Understanding principles gives knowledge on a deeper level
and makes it possible to derive the correct way of performing unusual tasks [Eriksson and
Reijonen, 1989]. As regards the use of information systems this means that users can cope with
exceptional and specific situations, not just routine ones. Our idea of a visual simulation model
of information and work system offers such new aspects which improve precisely this kind of
knowledge acquisition: It offers a systemn transparent enough to show what really happens
within it, thus facilitating understanding of the basic concepts.

154



4. Description of the Prototype

Our aims placed certain specific demands on the programming environment. The object-
oriented approach had features suitable for describing the model. To make the offered Help-
facilities as informative and easy to understand as possible graphical representation was
considered necessary. Since we wanted to simulate transactions in time, animation seemed to be
a natural way of doing this. Our demands on the environment were thus object-oriented
design/programming with good graphical and animation properties. We decided to use the
HyperCard™ tool supplied on the Macintosh.

The System

In this paper we use an inventory system in an organization in the food industry to illustrate our
ideas. Since the work in the inventory is dependent on other departments, we include some of
these secondary departments, too, namely the order processing department, the manufacturing
departments and the packing unit. Also certain links, eg., with sub-contractors and customers,

are of interest.

The inventory department is divided into two main sectors: the bulk inventory and the buffer
inventory. The bulk inventory serves as a long-term stock and the buffer inventory as a short-
term one. Several functions in the bulk inventory, for example, the FIFO-order of stored goods
and the organization of shelf positions, are computer-supported [Eriksson et al., 1988].

Our model is based on this system but we have made certain assumptions and improvements in
the real system in order to emphasize clear boundaries of responsibility and information
ownership. Whole work tasks, including both primary and knowledge work, are also kept
distinct. This reconstruction corresponds better with the ideas of the Knowledge and Work
project [Hellman, 1987].

Figure 1 shows the structure of the reconstructed system. There are three parallel
manufacturing/packing (M/P) units, each of which has its own quarantine sector. The product
pallets are transported from the M/P units straight to the bulk inventory, or via the quarantine.
In our prototype the bulk inventory has a shelf capacity of 28 shelves for storing the pallets,
which is only a fraction of what the real system has. The shelves are divided into S categories
according to their location, size, strength etc. and a product has up to three shelf categories
associated with it. This determines which products can be placed at each location. Further, there
are a few shelf positions that do not belong to any specific category and therefore can be used
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for storing any product. If the shelf space is not sufficient, however, we have assumed that

there is always space enough along the walls.

The pallets are transported to the buffer inventory from the bulk inventory or directly from an
M/P on request. The pallets are stored in the buffer inventory at fixed shelf positions according
to the product number. Products from sub-contractors are delivered either to the buffer or the

bulk inventory.

Figure 1 also shows all possible routes a product pallet may take within the inventory and

which associated virtual storages are concerned. The virtual storages are logical storages and

represent one solution to keep the quantity in stock up-to-date and the domains of responsibility

Bulk invento Buffer inventory Subcontractors

accurate.

Customers

Figure 1. The structure of the inventory system.

1. Virtual storage between quarantine and bulk inventory.
2. Virtual storage between bulk and buffer inventory.

3. Virtual storage between quarantine and buffer inventory.
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The Model

Our purpose is to describe the actions (manual and computerized) in the inventory in a
surveyable and easily understood way. This is done by creating a simulation model of the
system and by representing the model visually. The design of the user interface is kept distinct
from the application and relies upon the idea of direct manipulation (see section 3). Once the
system is started up there is no need to use the keyboard. All interaction is done with the help of
the mouse. Advice is offered through guided tours where actions and changes in data are
represented visually. In addition to the animation the user is also given written information
about what is happening on the screen and what action she is supposed to take from a text field
at the bottom of the screen. We could think of three different ways of representing the model on
the screen. One is to divide the screen into two windows and show the material flow in one
window and the information flow in the other. This would give a well-structured description
but the size of the screen made us reject this idea. Another method is to use the whole screen to
show the material flow and then switch to another and show the information flow. This method
would, however, make it difficult to obtain an overall understanding of the whole work
context. The third method, which we finally decided on, is to mix the material and information
flows on one screen. This approach supports the principles in not separating primary work and

knowledge work and also gives an overview of the activity.

The model is described on three levels of detail. On the first level (overview level), the
transaction flows between sections of the inventory system are shown. On the second level
(section level), the manipulation of a transaction within one section, for example the bulk
inventory, is represented. On the third level (computer level), the user is shown how the
computerized functions are performed in a detailed way. At this level the user gets the chance to
follow exactly how the activity would be performed if done manually. We do not describe the
actions in this way because we think that it would be easier or even possible to perform them
manually. However, we think that using well-known concepts, such as manual files and cards
holding information makes the description easy to understand. We also think that this kind of
description can bridge the gap between the formal way of treating data by the computer and the

user's more flexible interpretation of information.

The model is also described in the time dimension, which means that it is possible to follow a
transaction forward and backward. The backward trace is realized by two different history files.
The first one holds information about the route a product pallet takes through the system,
starting from the moment the product is produced until it is finally delivered to a customer
(Figure 2). The comment field can, for example, be used if a product pallet is returned by the
customer. The other history file consists of central pictures stored during the simulation of the

transaction.
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# PALLET HISTORY

ProductiD ToQuarantine
fi PalletID QuarantinePosition
i NumberOfParcels FromQuarantine

o Lot ToBulk
# AuloClave BulkPosition
ProductionDate FromBulk
ToBuffer
BufferPosition
FromBuffer
OrderID

Figure 2. The Pallet History card.

An Example

Here we describe one part of the simulation model: controlled simulation of one transaction at a
time. Two different types of transactions in the bulk inventory are described. First we give a
description of the actions taken when a product pallet is delivered from an M/P unit to the bulk
inventory. This is followed by a survey of the actions associated with an order from the buffer

inventory. Appendix A gives a detailed description of the former transaction.

The following actions take place when a product pallet is delivered to the bulk inventory from
an M/P unit:

*The amount in quarantine is updated (if from quarantine).

*The amount in the virtual storage between quarantine and bulk is updated.
*The pallet is brought to the bulk inventory.

*The pallet is acknowledged.

*The amount in the virtual storage between quarantine and bulk is updated.
*The amount in bulk is updated.

*A suitable shelf address is chosen from the category data.

*The shelf position information is updated.

*The pallet is brought to the given shelf by a fork-lift truck.

The simulation is started from the overview level where the user is shown how an arbitrary
product pallet is delivered from either of the three M/P units. At this time the object product
pallet, that is to say, the history card for the pallet in question, is created (Figure 2). The
quantity in stock in. the particular quarantine section is reduced and the virtual storage between
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quarantine and the bulk inventory is increased. These actions are visualized by showing the
user how the appropriate fields in the corresponding files are updated. After this the user can
choose whether she wants to see the detailed manipulation of the transaction at the section level
or if she wants to continue at the overview level. Let us assume that she wants to see what
happens to the pallet in the bulk inventory. There the product is acknowledged, the virtual
storage between quarantine and bulk, and the storage in bulk is updated, and a suitable shelf
position is searched for. The algorithm for this follows:

*Look in the product information for suitable categories for the product in question.
*For each of the categories from the previous step
-look for shelf positions belonging to the appropriate category in the
category information,
-look for free shelf positions among the positions from previous step in the
position information.
*If no free position is found, look for a free position among the shelf positions that
do not belong to any specific category.

*Choose a free position, or if none is found, choose the "wall" position.

As the search continues the user is first shown all suitable shelf positions and then one of these
is automatically chosen. The shelf position information file is updated and so is the history card
for the product pallet in question. After this a shelf position label is printed and stuck on the
pallet which is transported to the chosen shelf position. According to the updating of the storage
in the bulk and the search for suitable shelf positions the user has the ability to move one level

deeper and see how these actions are performed in detail.

The other type of transaction to be dealt with is the reception of an order from the buffer

inventory. The following actions take place in the bulk inventory when they receive an order:

*Look for appropriate product in the bulk position information.

°If none is found, a message is sent to the buffer inventory and control is returned to
the overview level.

*The product pallet is taken out of the shelf position and the shelf position
information is updated.

*The amount in bulk is updated.

*The amount in the virtual storage between bulk and buffer is updated.

*The product pallet is delivered to the buffer inventory.
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Starting this transaction causes an arbitrary product chosen from the product information to be
ordered from the bulk inventory. The product ID of the ordered product is shown to the user
and the order moves inside the bulk inventory. A search is made through the bulk position
information to find out whether there are any of the product asked for. If none is found, the
buffer inventory is informed and the simulation terminates. If the product is found, the user can
move to the section level if she wants to see how this transaction is manipulated in the bulk
inventory. There the user is given the pallet ID's of each pallet, of the product in question, in
the bulk inventory. However, the user cannot in this case (controlled simulation) choose which
pallet is to be delivered to the buffer inventory. Instead, the FIFO-order is strictly followed.
That is, the pallet that has been in the bulk inventory the longest time is automatically chosen.
When the pallet is chosen for delivery, the shelf position that holds the pallet is highlighted. The
shelf position information, the history card for the product pallet in question and the amount in
stock in the bulk inventory is updated. After this the scene returns to the overview level where
the amount in stock in the virtual storage between bulk and buffer inventory is updated. Now

the user is shown how the pallet ordered is moved outside the buffer inventory.

Experiences of the Process

HyperCard appeared to be a flexible tool for animation. Among the methods and combinations
of methods for creating animation, one that suits the needs can almost always be found. The
size of the screen, however, restricts the possibilities. Since the commands of the scripts are
interpreted one by one, program development and test process are fast but the speed of
execution is limited. In particular when moving between different stacks, execution often

becomes unacceptably slow.

Documentation of Hypercard applications seems to be a general problem. How can a good and
readable documentation of scripts on different objects in HyperCard be created? As far as we
know, there are no standard or even recommended methods in use. The idea of sharing
information becomes important when several persons work together on a prototype. This is
difficult, however, in HyperCard since the information is spread over different levels and even
over different objects on these levels. In the project work, however, these problems must be

overcome In some way.
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5. Future Prospects

In the previous section controlled simulation of one transaction at a time, was presented. The

second mode is interactive simulation of the same type of transaction. Here the user herself can
test different ways of performing the tasks. Consequences of the choices are given.
Impossible/prohibited actions are not allowed, nor is the wrong order of performing them.

However, an explanation why these moves cannot be done is offered.

The second level of simulation, in terms of sophistication, deals with controlled versus

interactive concurrent transactions. Here priority aspects must be addressed. This level has not

yet been implemented. The third level is meant to handle situations where several actors

perform their tasks at the same time on the screen. This is, however, difficult to implement in
the technical environment we have chosen to use. For this phase more powerful equipment

would be needed.

The prototype discussed in this article is at present still under construction. We plan to have it in
test mode until autumn '89 when it will be evaluated and compared with a more traditional work
environment. In this case we cannot have the ordinary users to test the prototype since the
system has been modified as mentioned in section 4. The evaluation concerns learning, use,
understanding, and motivation. We expect simulation to facilitate learning as regards the time
needed and the number of errors made. As to the use situation we are interested in finding out if
users experience simulation helpful and if tasks are performed more quickly and with fewer
erroneous actions. Changes in users' understanding of the function of the information system
will be studied. Also their interpretation of their own position, tasks, and domains of
responsibility within the work system, is of interest. If leamning to use the system, by the help
of simulation, becomes easier, we expect the motivation to use the system to improve, the
resistance to new technology to diminish, and also the individual's evaluation of their own

work to be enhanced.

However, it is generally accepted that new solutions create new problems. It is thus justified to
ask which and where the risks are with this facility. We are not changing the system itself; it
will continue to work exactly as earlier. Instead, we offer a new opportunity which may be
used or not, depending on the user's choice. The simulation model is a supportive function but
not necessary for task performance. Thus, the only risk with the new situation confronting the
users is, as we see it, that the gap between the proficiency of individuals might increase. There
might be those who can make use of the Help-system and master their tasks well or even better
than without the assistance of the system. There might also be those who do not feel
comfortable with a computer and who do not want to use it more than absolutely necessary.
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These persons find themselves in a difficult situation: they know that there is help available in
problematic situations but cannot take advantage of it. Thus also their primary work can suffer
compared with that of others. However, we offer an easy-to-use interface to diminish antipathy
to computers and promote the use of the system. We have also made an effort not to introduce
any unnecessary new concepts, but use those of the workers and those already applied when
using the ordinary system. These actions, we hope, makes use of the supportive system easy

and attractive enough not to hinder anyone from taking advantage of it.

Generalization

In this paper a specific case was presented as an example. However, generalizations of both
practical and theoretical interest are possible. On the one hand, this new type of user interface
could be further developed, in the light of the evaluation of its usefulness, and result in
guidelines for designing interfaces to support the work tasks as a whole. Certainly a practical

implication with general consequences.

On the other hand, it is possible to abstract certain central concepts from the case presented.
General transaction objects with their internal properties, eg., their initial and final states, and a
network of transactions could be specified. A coupling matrix describing the flow of the
transaction objects through the network forms the control structure of the system. The actual
system might then be generalized by parametrizing its properties. By such system-specific
parameters tasks can be defined as preceding, current and following or as sources (which start
the transaction), intermediates (which are trigged further step by step) and sinks (which
terminate the transaction).

A general simulation model could then be described in the following way: some kind of a
trigger (impulse or event) is needed to initiate a transaction which might be the handling of
material or information objects. This trigger is defined from two points of view: there is the
logical aspect, where given conditions and states of the object are enlisted, and the task aspect,
which signals that the next task can be started if the logical conditions are fulfilled and all the
preceding tasks are performed. The first organizational section in the chain acknowledges
receipt of the transaction and takes over responsibility for it, performs some "manual” and/or
information tasks, and when finished, delivers it to the next section in the chain. This, in its
turn, acknowledges the transaction, takes over responsibility, and so forth, until the object
leaves the system. Thus both the material object (if any) and the corresponding information are
accepted, treated, and delivered further in parallel. Naturally this description of a work process
i3 very schematic but that is the price of streamlining and generalization. However, realization
of general simulation models as hypothesized above requires another and more powerful
environment than the one used in this case.
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6. Conclusion

We have been discussing visual simulation and its benefits in supporting the use of information
systems in work context. A simulation model as a part of a Help-system has been presented.
We have also discussed possibilities for further development and generalization based on this

case.

The efforts described are derived from the basic ideas of the Knowledge and Work research
group: information systems should be designed in such a way that they make the actors visible
and improve mastering of the work situation as a whole. Systems of today are seldom designed
to meet these demands and that is why a Help-system might be supportive in the use situation.
The model discussed in this paper certainly supports the idea of real human actors using
information technology to assist them in their ordinary work tasks. The model provides a
perspective which covers the users and their work within a wider environment. It shows the
boundaries of each user's responsibilities but also gives an insight into the domains of other

sections and how these are all interconnected, in other words an overview.

This type of broad understanding can be expected to improve the quality of the work situation.
It is easier for the workers to see the consequences of their actions and how they themselves are
dependent on others. Cooperation is thus facilitated and stimulated. Also fewer errors and more
consideration towards others might be a positive effect. This affects the quality of the
production results. On the subjective level qualitative improvements are to be expected, too. If
the user understands her position, importance and responsibility in the whole context, this
might increase job satisfaction and thus indirectly improve the working conditions of herself
and others. Therefore, not only the quality but also the efficiency of the work situation

improves.
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Appendix A

The best introduction to the visual simulation model is a sample session. Below a series of

screens that appear during the simulation of rhe delivery of a product pallet from a
manufacturinglpacking unit to the bulk inventory is presented. The screen illustrations should
help visualize the system while the texts supply the actions.

2345
412345|2345{2345 2345/2345i1104
TET42345 3 1567
A 2345 2345 1532]1532
Product Details] Babies grue! 3908{3908[3908/3908]3908
20 parcels H 1 J K L M N
2 —— Cel.£,8,0
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( no  J{_ yes
Quaranune 3 —n
Start 1 Stop a D o
‘# A paliet arnves from mandm(umglplokm
Screen 1 Screen 2
2345 Wsii 2345 Wait
4{2345{2345/2345 2345/2345[1104 4(2345(2345/2345 2345]2345{1104
i 42345 3 1567 | BL 5595 3 1567
- 2 2345 1532[1532] | 2 2345 1532[1532
1(3908{3908({3908{3908(3908 , 1{3908{3908{3908{3908{3908
H I 1 K L M N ! 1 3 K L M N
Do you wish to see the updating of the
amount on stock in detail?
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(Proceed) 4o @ 5 O (Proceed) 4 @ > O
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Screen 3 Screen 4
FProductlD: 235 Productlle ZH5
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parcels: /4
AMOUNT ON STOCKS ;/ PRODUCT
Y eroductio 2345, QuaranatineBuk 9 ProductD 2345
AmountOnQuar antine | BukQuar antine Productame  XXXXXXXXXXXXXXXXXXXX.... oo
AmountOnBuk BulBuffer PalletWeight 99
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Productll 25 2345 8
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_ﬂ
i i R
L 4
(Proceed) & @ D D
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Proceed) & @ 2 (Proceed) 4 @ > D
i

The paflet s marked with a sheif position Jabel

1

<. 1 The fork it retums

Screen 9

Screen 1

Sereen 10

The simulation is always started from the overview level by clicking the start button. An

arbitrary product is delivered from either of the three M/P units and left outside the bulk

inventory. At this time the object product pallet, that is to say, the history card for the pallet in

question is created The quantity in stock is updated and the user is asked whether she wants to

see the detailed manipulation of the transaction at the section level. If she chooses yes the scene

1s moved inside the bulk inventory.

Screen 2

The pallet that was left outside the bulk inventory on the overview level now lies on the

conveyor belt in the upper left comer (productID 2345). The user has clicked the product details

button and obtained more information about the pallet, including productID, product name,

number of parcels/pallet and category information.
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Screen 3

The user has clicked the proceed button and the menu (Acknowledge, AmountOnStock,
ShelfPosition) is shown. The items from the menu are chosen automatically since we are
working with controlled simulation.

Screen 4

The pallet has been acknowledged and the amount in stock updated. Now the user is asked
whether she wants to see the updating of the stock in detail on the computer level. If she
chooses yes she is moved to the computer level (screens 5-7), otherwise the next action is the
search for a suitable shelf position (Screen 8).

Screen 5

The user is taken on a tour to search for the appropriate card in a manual file holding the
amount on stock by productID in different storages. The old amount on stock is shown and
this value is written down on a "piece of paper” at the right of the manual file.

Screen 6

The search continues in another manual file, the product information file, to get the amount
(parcels) by which the amount in stock in the bulk is to be increased. The obtained value is
written down on the "piece of paper”.

Screen 7

The stock information file has become current again. The new amount in stock is calculated and
the amount in stock in bulk is updated. After this the scene returns to the section level.

Screen 8

The third item, ShelfPosition, has been chosen from the menu. The search for free suitable
shelf positions has taken place and the user is asked whether she wants to see the search in
detail. If she chooses yes she is moved to the computer level and a series of pictures are shown
as was the case for the updating of the amount in stock.

Screen 9

The user has responded by choosing ro in the previous screen and the transaction continues on
the section level. One of the suitable shelf positions is chosen by the system and a shelf position
label is printed and stuck on the pallet on the conveyor belt.

Screen 10

The fork lift has brought the pallet to the chosen shelf position.
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The scenario
method

a creative research
methodology?

Paper for the 12th IRIS in Skagen, 1989

Per Flensburg, ph d
University of Lund
Copenhagen Business School
Uardav. 8 G
S-223 71 Lund
Sweden

In this paper I suggest a method called “the sce-
nario method” which in literary style describe
what will happened if certain things are to occur.
It is applied on the topic: ”Data processing dur-
ing the 1990:s”

The purpose of the paper
The paper deals with prediction of future. The
purpose is at least twofold:

1. I am interested in what will happened and thus
try to somehow figure it out.

2. The second purpose deals with methodology.
I think the established scientific methodologies
have several shortcomings in topics covered
by the "Iris community”. This paper is an ex-
periment in using another methodology.

Concerning the first purpose it is quite natural
that we on the doorstep to a new decade think
about what might happened during the next ten
years. So have I and my thoughts are presented
here.

Scientific and methodologi-

cal considerations

Concerning the other purpose I think it might be
elaborated a little further because it might be the
most important from the scientific point of view.
We must discuss not only scientific methodol-
ogy but also the nature of scientific knowledge.

Roughly spoken we might claim that scientific

Flensburg: The Scenario Method,
Uardavégen 8 G, S-223 71 Lund, Sweden
12th IRIS, Skagen
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knowledge achieves its status due to use of sci-
entific methodology. Scientific knowledge is
thus knowledge achieved by using scientific
methods. There are traditionally certain claims
on this type of methodology:

* Reproducibility, which means that the in-
vestigation can be reproduced many times with
the same result.

+ Objectiveness, which means that the result of
the investigation should be independent of the
person who undertakes it.

. etc

Dependent on which textbook you use, there can
be more and other criteria, than the above
named. Also many researchers admit that it is
impossible to apply all criteria to all types of in-
vestigations. The problem thus still remains:
How can we distinguish scientific knowledge
from other knowledge? Or do we have to distin-
guish?

The latter is surely a temptation and in my opin-
ion quite possible. However, the very base for
our work is the assumption that we do some-
thing that is different from other phenomena in
the society. I think we must somehow make our
work legitimate, we must somehow tell other
people what is specific with our way of working
and thinking and why our conclusions should be
taken into special consideration.

A typical scientific investigation uses the follow-
ing methodological steps. First we formulate a
hypothesis (or a set of hypothesis) concerning
the problem that are to be investigated. As a re-
searcher I am free to choose every problem I
will, as long as it is considered as a scientific
problem by the other researchers in my research
community. Among other things it is to be con-
sidered as an interesting problem by many re-
searchers.

This hypothesis shall then be verified (or falsi-
fied) by certain data collection or experiments
and with help of statistical methods dependen-
cies shall it be verified or falsified. Before we do
the data collection we must make a factor analy-
sis, determining which factors that are indepen-
dent and which factor that are dependent. In fact
we assume a relation that can be expressed in the
following form:

Y=F(x1,x2,x3,x4,...xn)
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x1,x2,x3,x4,...xn are considered as indepen-
dent variables and Y as the dependent. If this are
to be possible the hypothesis must be formulated
in a certain way and it must be possible to iden-
tify independent variables in the research area.
We must also assume that a change in one of the
independent variables does not affect the other
(Ceteris Paribus).

Many of the questions investigated by “the IRIS

community” are not of this kind. In this paper I
try to demonstrate an investigation I pretend to
be scientific, but without use of the traditional
methods. I hope it will cast some light over other
possible ways of undertaken scientific investiga-
tions.

I have chosen prediction of future as topic be-
cause it is very well suited for this demonstra-
tion. And of cause, it interests me!

To predict the future -

a methodological discussion

There are several way of trying to predict the
future. One way is simple extrapolation, e g say
that the number of transistor functions on a chip
has increased with a factor 2 every year during
the past 7 years (I haven’t checked the truth, but
it is just an example!). Extrapolation says that
this will continue for the next 7 years. However,
sooner or later we reach some physical limits
and this is exactly the weakness of this method:
If you extrapolate it too far, it is always wrong!
But it might be quite useful for predicting the
near future. However 'm afraid the near future
in our area is about 6 months!

Another way of predicting the future is the Del-
phi study. In such a study several important per-
sons, that all are very well acquainted with the
area in several sessions and with feed-back be-
tween them, explore their opinion about the fu-
ture. But it requires at least 20 such important
persons.

The journal "Management Science Quarterly”
has done two such Delphi studies during the
80:s. Probably they will make another this year
or next year.

Yet another way is to send a questionnaire to a
lot of people ”in the field” and ask them about
their opinions. If the people ”in the field” are
working with strategical issues, this might be a
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good way. You then will achieve a good impres-
sion of what people are aiming at, of their plans.
However, we all know that EDP-plans are
maximum 3 years, and we have a 10 year span
in this investigation.

In such a long time period there will always be
some entirely new things coming up. Some ma-
jor breaks in the trends are likely to occur. None
of these can be predicted with the methods used
above, maybe except for the Delphi study.

In this paper I ought to use all the above men-
tioned methods. However, since I have no pos-
sibility to undertake any of them, I must do the
analysis based on descriptions of such investi-
gations undertaken of others. This will be com-
bined with my own opinions. They are in their
turn based on my experiences, what I have read,
what people have told me and, of course, on my
own preferences, on my own picture of the
world, what it is for the moment and what I
hope it to be.

I admit that their is no objective description of
future (and I don’t believe there are of any other
phenomenon either!). My prediction will always
be based on my world view, on my interpreta-
tion of what has happened and why it has hap-
pened. In arguing for the prediction of future I
think the history is very important. Descriptions
of past time is the base for predictions of times
to come!

Basic framework and restrictions

I will restrict my discussions to systems devel-
opment. This might be in contrast to the title of
the paper, but since systems development is a
prerequisite for the DP systems I don’t think it is
misleading.

We have today several trends in several areas.
They have a historical background, they go in
certain directions. Some might be in conflict,
some might be independent and some might
support each other. In this section I will identify
a lot of such trends and in the first step analyze
them separately. However, as the analyze pro-
ceeds it will be inevitable to look at the intercon-
nections.

As an overall framework I will consider systems
development in the middle and several factors af-
fecting its future evaluation (fig 1). But still
some problems remain. For instance: How can I
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be sure to cover all important factors? The sim-
ple truth is that I can’t, because there isn’t any
agreement about what is an important factor. It
depends on the basic framework, on the world
view. This must be presented and known and
maybe this is the most important difference be-
tween scientific knowledge and ”common know-
ledge”, all basic assumptions behind the science
must be known. In my personal case the most
important assumptions concerns my view on
(wo)man.

Fi
F8 N

A

F2

F3

F7 F4

Fé FS

Fig 1. Model of basic framework

To summarize this very short I will say that you
should respect humans, be humble, don’t think
you are better than anybody or shortly: Apply
the Y-man view!

Now I will try to identify certain factors and
continuously discuss possible relationships.
First I will discuss some technical factors that
might have influence.

Trends in PC:s

The overall trend is more powerful computers, a
move towards work stations. We will have lots
of PM, cheap and huge disk storage, powerful
LAN. On almost every desktop we will during
the next decade have a computer as powerful as
a Vax 780.

Compatibility between computers and operating
systems will increase. Concerning operative
system the default standard is in the beginning
will still be MS-DOS but in the late 90:s OS/2
will achieve this position. Apple will be able to
run PC-programs but not the other way. Apple
will continue develop it’s system (it will use
virtual memory e g), but maybe compatibility
will be abandoned.
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Unix is still a question mark in the PC-market.
In the later part of the decade Unix might be one
of the most common operating systems on PC:s.
For work stations I think however it will be
standard.

PC:s have been used for personal data process-
ing (PDP) but in the 90:s I think they will be
used for communication. E-mail will be very
much used. We shall also see increased use of
PC:s instead of ”dumb terminals”. The proposed
SAA-concept from IBM points in this direction.

Work stations

They have up to now been used mainly for
CAD/CAM. They will be used for DTP now.
Simple and powerful graphic will attract non
price sensitive users.

Minicomputers

Many minicomputer vendors have problems and
show decreasing turn-around. Even DEC have
trouble. One way to get around the problem
might be expanding up in the main-frame area,
but competing with IBM might not be the easiest
thing.

IBM AS/400 seems to be market leading. It has
possibilities for running Unix, but Unix is not

much supported by IBM.

According to an investigation made by IDC
(Computer Sweden, 1989) the market for mini-
computers is decreasing and the market for
LAN:s is almost exploding during the early 89-
late 88. The announcement of IBM AS/400
seems to be just in time, because the S/3X cus-
tomers could change to another IBM Mini in-
stead of having to do something more radical.

Mainframes and supercomputers

I think we will have supercomputers for special
purposes such as scientific number crunching,
weather forecasts, advanced graphical simulation
etc, but I don’t believe in general mainframes
There was an interesting article in Computer
Sweden (May 1989) describing how the same
problem (concering air pollution) was solved in
two different ways. First in a supercomputer
environment and second on a PC using Lotus I-
2-3. It was the PC-solution that took the market
and was considered the best.
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IBM have a very strict segmentation of the mar-

ket and this will probably continue (See fig 2).

IBM mainframes have increased their hegemony
during the latest S years and I see no reason why
this trend should not continue. However, the

market as a whole might decrease and thus will

other vendors have problem. In fact we have
during the last five years seen several fusions of
computer manufactories and perhaps it will end
with two mainframe vendors.

Year | 1950 55 60 65 70 75 80
Super
Mainframe /
- Mini

Micro

Fig 2. Different types of computers (Based on
Lunell, 1985, p 58)

EDP-department

The EDP-department will probably be a com-
pany of its own and acting as a service bureau.
We have seen this in many big companies and I
think it will continue. The process will make the
service bureau market very though and many
will disappear.

This process is dangerous for the mother com-
panies, since valuable data and knowledge about
data processing will be out of control. However,
at the departments local experts will arise. They
will not be very educated, mainly self learned
and they will have tremendous influence! The
DP-department will be very anxious in employ-
ing that kind of persons. I think the traditional
user-analyst dichotomy will gradually disappear,
maybe not completely during the 90:s, but surely
a bit of the way.

Use of data systems

I will here distinguish between three types of
data systems and discuss them separately. First
the most basic ones, transaction based data
systems. 1 think we today in big and middle
companies have computerized all transaction
based data processing that are possible to com-
puterize with positive cost/benefit. I think the
development in this area will be in improving
standard system. In house development will be
used only for very rare and special applications.
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On the other hand will the standard systems be
very adoptable, yes in fact I think they will be
something towards 4GL. There will be possi-
bilities for far going customization.

Concerning the so called MIS-systems, which
here are to be interpreted as administrative, inte-
grated control systems based on predefined re-
ports, I don’t think so much will happened. The
reports that are produced today are seldom read
and I don’t think any dramatic changes will oc-
cur during the next ten years.

But concerning the third type of data systems,
the support systems (EUC & DSS), I think their
use will increase. Due to powerful PC:s, easy
interfaces and increasing computer literacy of the
staff I think at least every department will have
its own expert on using support systems
(Personal Data processing, Flensburg, 1986).
The anarchistic situation we have for the mo-
ment, where the companies are extremely de-
pendent of a few key persons, will be less anar-
chistic during the 90:s, due to standardization of
4GL and data bases within the companies.

New types of data systems

It is always difficult to predict entirely new ap-
plications. During the 80’s the spread-sheet
might be considered as the great invention. In
the 90’s I see two candidates.

The first is due to the trend towards DTP/CAP
(DeskTop Publishing, Computer Aided Publish-
ing). The word processors will be able to do
more and more CAP. This means especially use
of pictures. We have today rather cheap scanners
that can give acceptable pictures. In the 90’s they
will be better, but there will also be a need for
working with the pictures. Picture processing
(like for instance Digital Darkroom on the Mac)
might be one new application during the 90:s.

Another new application might be Hypertext.
Today almost every Macintosh have Hypercard
and new applications are developed every day.
Hypertext (or Hypercard) can be used for many
things:

« Presentations

+ Calender management
- PDP

» Prototyping

+ Entertainment

« Help facilities etc
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I think an environment similar to Hypercard will
be the key for future PDP and also for CSCW.

System development methods

I see no need for any dramatic improvements,
mainly due to the fact that there will be very little
time for new development and maybe very little
need too, since the PDP will take care of the
most urgent needs.

Maybe we need methods for developing CSCW,
but I don’t think this will be actual until the later
90:s. Experience have shown a ten year delay
between research and common use (¢ f JSP,
Relational data bases).

The most dominating method will be prototyping
and due to the decentralization methods for
managing prototyping project will be developed.
The users demand prototyping, so I think the
EDP-departments must follow, whether they
want it or not.

Today people talk much about CASE, but I per-
sonally think it is just another way of drawing
flow charts (or DFD:s as they are called today!).
They will give some technical support for sys-
tems development (e g maintaining a data dic-
tionary) but I don’t think it will be the great
break through as supposed in some adver-
tisements.

Networks

This is the key for DP in the 90:s. Almost every
other application relays on a network. It is an
area where the need is greater than the technical
possibilities. The progress have been mode-
rate,so far, mainly due to the lack of standards.
IBM presented its token ring concept a few years
ago and this became some sort of standard for
mainframes and minis. However, we also need
programs that can use network facilities and so
far we have seen very few of them. All depen-
dent of lack of common accepted standard.

IBM have felt the pressure and realized the im-
portance of the market and thus presented the
SAA concept. It is an integration between user
interface and data communication interface. It
allows you to work in the same way on every
IBM computer, from PC:s up to supercomput-
ers. From the users point of view they should
not be aware of which computer they are work-
ing on.
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Apple made probably a mistake when they intro-
duced such a slow net as Appletalk. I think they
will have to abandon it within a few years and
introduce a much faster net. Typically it should
be faster to save your files on the common file-
server than on the built in harddisc.

Al & expert systems

This might turn out to be a real flop! In the mid-
dle of the 80’s there were great expectations on
”the fifth generation” but these have been turned
down. Many times before it has been predicted
that computers should be as intelligent as the
humans, but it has never been fulfilled and I
don’t think it will ever be.

Expert systems might be used in very limited
and very specific applications and if it is sup-
posed to replace and expert! I don’t believe any
human expert neither can nor will work with
them. The human knowledge is far from being
canned in a knowledge bank.

External data banks

I read in Computer Sweden that the people most
asked for in the companies was documentalists, i
e people finding information in external data-
bases. I was a bit astonished, but it shows that
information really are considered as an important
resource. Obviously use of external data banks
will increase during the 90:s and people who
knows which information that are available and
how to find it are thus very desirable.

As a consequence we might believe that the
white collar worker might want to be able to do
this information retrieval herself. Demand for a
common interface that allows for retrieval in
several data banks and maybe also demand for
standardization of the retrieval procedure might
grow up. Also need for education in information
retrieval might occur.

Information as a strategical resource
Several studies has shown that the management
realize the importance of information and infor-
mation management. “The information manager”
might be common during the 90:s.

I think an overall structure as shown in fig 3 will
be common at least in big and middle sized com-
panies. The common data are stored in an inter-
nal data base. From this certain standard reports
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are produced by the ordinary MIS-systems. It
will also be possible to extract ad hoc reports
with End User Computing which will also allow
personal and departmental data bases. They co-
operate in using PDP (Personal Data Processing,
Flensburg 1986) which means support by sev-
eral data systems to the individual work. I think
this kind of work will increase due to decentrali-
zation.

Internal data

Transactions,
Personal input
data bases
External data

fig 3. A framework for information in the 90:s

There will also be external data banks and pos-
sibilities for integrating their information in
PDP. We might also, due to increased network
facilities see an enhancement of PDP to CSCW,
but this will probably not occur until after 1995.

We have over the years seen a slowly develop-
ment concerning updating the internal data base.
The systems doing this are the so called data
processing systems or transaction based sys-
tems. In the 70:s we had lots of women doing
dull and tedious input work (card punching) but
much of the data are now captured at the source
and I think this trend will continue. A widely
spread use of EAN-codes, of OCR, of EDI
(Electronic Document Interchange) might auto-
mate the update process to a great extend.

The data base manager will be a key person.
Maybe s(he) will become information manager
instead with responsibility for the whole infor-
mation management in the company.

Integration
As a consequence of the above suggested
framework a total integration of the information
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processing in the company is needed. This
means it should be possible to transfer desired
data to and from any data system in the com-
pany. This is technically possible due to the
network, but the data base format will probably
be different. However, we have today good
possibilities for moving ‘data in certain standard
format (text, SYLK, PICT etc) between different
programs on the PC. We even have possibilities
for moving formatted data between Macintosh
and PC!

To the user it will be transparent which computer
(s)he works on. The interface will be the same
and the operating system will allocate tasks on
different computers in order to efficiently use
them all. But such operating systems does not
exist today and they will probably not until
maybe the late 90:s.

There will however be a great demand for this
kind of integrated and standardized data process-
ing. We see today an integration between com-
panies working together, for instance Volvo and
companies supplying parts. ”Just-in-time” is a
concept that will require close collaboration be-
tween data processing in different companies.

But every vendor will have a standard of his
own and I think it will be very hard to achieve
this total portability.

Man-machine interface

We see today a trend towards the Xerox/ Apple
interface and I think it will be standard in a few
years. Mouse and icons will be characteristic for
the 90:s.

The desk-top metaphor might be enhanced to an
office metaphor due to increased need of
CSCW. We might have icons representing dif-
ferent rooms, different buildings etc.

Smart cards etc

Today we see increased use of cards as a way of
paying, even in our every day shop around the
corner. I think the magnetic strip card will sur-
vive the 90:s mainly due to the fact that we must
have a lot of transactions to fill the powerful
computers! There will also be no common stan-
dard for the smart card.
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Some sort of intermediate

conclusions
I will finish this section by summing up what I
so far have discussed.

I think the great development during the 90:s
will be on the PC market, due to its great vol-

ume. In the companies we have a trend towards
decentralization. I think people will have it all -
on their desktop! Word processing, CAP,

drawing, data bases, external data banks, e-mail,
conference systems - all! There will be great de-
mand for powerful PC:s. We have today the
technical capacity, but not programs that can use
it. The technical evolution is far before that of
the operating systems. Not until 1988 we could
fully utilize the power of the IBM AT and the
80826. But only one year later the first proto-
types of 80486 was presented. OS/2 was pre-
sented 1987 and very few application programs
utilize its possibilities. The applications we use
has a lot of facilities we never use. Think for in-
stance of all possibilities we don’t use in an ordi-
nary word processor. Yes, the software is a real
bottleneck! Maybe a wide spread use of Unix
might be of some help, but it is doubtful. No
dominating (read: IBM!) vendor goes really in
for it!
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Fig 4. Differences in the evolution

Another bottleneck will be the networks. Much
of the above suggested possibilities will not
work unless we have an efficient network and
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programs that use the network possibilities!
Very few do it today.

The evolution on the minis and mainframes will
continue. They will more and more powerful.
So will also the PC:s. And much of the process-
ing will take place there. So strictly spoken, we
might have too much computer power. How-
ever, inefficient operating systems, inefficient
applications will ”take care of” a part of this
problem.

Creativity as a scientific
method

So far I have presented an ordinary investiga-
tion. I have pointed at some important factors
(variables) that might have great influence on the
data processing during the 90:s. I have tried to
argue about their importance and influence and
have given reasons for why I think it will be so.
The arguing have however, been made mainly
for each factor separately. What now remains is
to show that I have covered all important factors
and how they interact.

Concerning the first question I can find no an-
swer. Or rather I can never be sure to cover all
important factors. I have talked to people work-
ing with forecasts (at IDC) and I have read
newspapers and papers in journals. But surely
some of you will find new factors I have forgot-
ten or maybe considered having so small influ-
ence that they are negligible. However, this
problem is not the great one in this section. The
great problem is the interaction between the fac-
tors.

I could claim that certain factors support each
other, others don’t, but how can I scientifically
prove it? In some cases I could use historical
data (as in fig 2 and 4), but there are absolutely
no guarantee for the trends to continue. Any-
how, I can do no data collection, no statistical
verification and thus it is impossible to achieve
scientific knowledge about the future! And still,
prediction is what it all is about. Science should
help us predict the result of certain actions.

It is due to this impossibility of verification I
think the problem is very well suited for
demonstration of what I call the scenario
method.
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The scenario method

I have used this method before in my thesis
(Flensburg 1986), when I constructed a typical
case of personal computing. It was a Weberian
ideal type, and when I presented it on several
companies not taking part in my investigation, I
always get the same question:

- Is it sure the case is completely constructed?

- Yes, it is completely constructed!

- I could swear that it is our company, because it
is exactly that way here. We have the same
problems with...!

On closer examination it turned out that they rec-
ognized two or three situations among about ten.
This was sufficient for a total identification with
my case.

My idea is to use about the same method in this
future forecast. I will describe a scenario, that I
personally think is very possible (and maybe
desirable, I havn’t made up my mind yet!). The
description should be as near real life as possi-
ble, a mock up (or prototype) would of course
be the best, but lack of resources and ability!)
forces me to do it in another way. I will write a
short story about it.

This is where the creativity comes in. I have to
make this story very near real life, as a novel. |
will work exactly as an author, first gather back-
ground material (presented above) then put it all
together into a nice and convincing story.

I will go into several problems. The first is if
really can write such a story. Well, I think so.
The second is writing it in English. That’s much
worse, since I’m not very good in English (you
should have noticed that by now!). But anyhow,
it shold be done so here it comes.

The Day when Datator Died

a tale about a too much believing
EDP-manager

Aldus Lindén, top manager of Datator Inc,
opened his eyes wide. He gazed at Konrad Nel-
son, the economy manager, that sat opposite
him. He asked with a hoarse voice:
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- Is it quite true?

- Yes, quite!

- Not the slightest little chance?

- Not the slightest!

- But I can take a loan on my house!

-~ On 30 millions?

- Does it lacks so much?

- 15 millions in a fortnight and quite as much in
the next month!

- No, that will not go. But why havn’t you told
anything before?

- I have! Lots of time! And you know that. But
you were not interested in listening!

— Well that’s right. I thought it would succeed. If
we havn’t got that claim for damages...

- You took a chance.

— Our last chance!

The economy manager had just presented yet an
unprofitable year. The last one. Because after
that it was finished, definitively finished. Paters-
son had said that in absolutely no uncertain
terms. 1998 should be the year when Datator
ceased to exist. Not even a ten year anniversary
should be celebrated. It was too bloody! But
how could it happened? Lindén asked Patersson:

- Hlelllve you any idea why it has happened like
this?

- No, I'm no expert on the computer market. But
perhaps you should talk to a such. I mean, if
you intend to stay on the market.

- Stay on the market?

- Well, there will be a day after tomorrow. The
fact that Datator inc ceased to exist does not
mean that the whole world cease to exist!

Damned, your are quite right, thought Lindén to
himself. I havn’t thought about that at all. That
there might be something else than Datator.
Loudly he said:

— But who do you think will have a soon 60-year
EDP-manager?

- Some experience can’t hurt, can’t it?

- But my company has gone bankrupt! Of course
nobody wants to employ me after that!

- Don’t say that! A bankruptcy in our days is by
no means as serious as it was in older days. If
you also can provide a good explanation you
might eam quite a lot on it!

- Explanation?

- Well, you will of course hear from the news-
papers, in the computer journals they will
write about it and if you have a good and
trustworthy explanation so...
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Oh, Patersson you are a pearl, thought Lindén.
I’'m growing old and sentimental. Of course ev-
ery man for himself and don’t loose your head!

- Well, that sounds very good. Do you think you
can keep this secret for a couple of days,
maybe a whole week?

- Lindén, you need at least two weeks to find a
suitable explanation! My lips are sealed!

Lindén’s admiration for his economy manager
increased yet more. He couldn’t understand why
the man had been satisfied with his compara-
tively modest position. He could have gone very
far. But anyhow, the two weeks was to be used
efficiently!

Lindén did what he always had done: He made a
plan according to handbook no 3. That was his
first methodology handbook, that he had imple-
mented after only two years at Skravator inc.
That was the firm that had "born” Datator inc. It
happened in 1989, in the years of decentraliza-
tion. At that time, God help me, everything
should be formed into companies and every
profit center should be a company of its own. So
also the EDP-department, that became Datator
inc.

Lindén had started at the methodology section at
the EDP-department of Skravator in 1975 and
rather fast produced that which was to be called
Handbook no 3. Due to that he was appointed
methodology manager after another 5 years he
was head of department. After fours as that, he
become top manager. Well, not bad and soon he
was an ex top manager!

According to the handbook you should start by
identifying and demarcation of the function area.
Well, that should be the damned whole com-
pany! But that’s no demarcation! The problem
deals with the whole company! If you could de-
marcate the problem area, you should of course
know what it was due to. And that was what he
was to find out. And the method was supposed
to help him. But it does not seem to do that.
Well, go on in the text. After identification and
demarcation you should make a survey of the
present state of the function area. How does the
routine works today and what is felt as prob-
lematic?

Lindén sighed. Damned if this worked! The
method could not be applied to this application.
Damned language you used! ”Function area”
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what in the hell was that? And if it was the
whole damned company that was wrong?
“Identify problem area”, bah, he had never heard
something so silly! Not to speak about make a
survey of the present state of the function area.
Incredible that you could according to such rub-
bish!

It occurred to Lindén that it was maybe here it
went wrong! He had as an old methodologician
been very anxious about following the hand-
book. Now he saw as a problem owner that it
really was something else to in the middle of the
damned junk than to be beside in the EDP-de-
partment. It might be because of that his idea of
sticking to a strict methodology was met with so

little sympathy.

Lindén remembered that some students from the
university some years ago had made a survey of
the company and maybe you could get some
ideas from that. For sure it was Skravator that
was surveyed, but Datator joined it. Some peo-
ple had the opinion that such surveys was rather
meaningless and that it was waste of time both to
read them and being willing to help. However,
Lindén thought that he many times got another
perspective on things and he thought this was
was not so very bad. Well, so they wrote:

“Scravifieing is a family of surface processes in
order to make the surface both more beautiful
and stronger. The more powerful processes in-
crease the wear with up to 500%.

Scravifying means that you mount the work-
piece in a holder that is placed in a receptacle.
In this receptacle several chemical stuff is
placed and through a complex geometrical
movement the workpiece is treated everywhere.
There are different processes dependent on
both chemicals and movement patterns.”

Oh yes, Lindén remembered his confusion when
he first met this strange process. That a liquid
rippling around in a tub moving as a drunken
horse could have so great an effect! It worked,
he could ensure that. Strange thing that the
movement pattern could have such a great effect.
Well, go on in the text:

"Scravifying is very labour intense and Scrava-
tor has solved this problem in a very elegant
way. They lease equipment to persons on the
country, mainly farmers, that have place. These
persons have scravifying as a spare time job.

7 nov 1989

177



Suitable orders are supplied to them. The pro-
cess is mainly order controlled with few season
variations”

Right! Lindén remembered his transparency. He
had shown it many times. They had 5 000 peo-
ple sitting in the barns scravifying. You had to
keep record of both whom could do what and
when they could do it. And the stuff was to be
carried there and then carried back again. But the
students had discovered that:

”The work organization leads to certain prob-
lems concerning coordination and control, but
has that advantage that the amount of invest-
ments is low. Since the machines are consider-
ably expensive this will despite of that give in-
creased profitability”

Well, that machines was impudently expensive.
About 100 000 SEK each. But they had a special
company for the leasing of them. The students
had missed that or perhaps it was not formed
until later. Well, here was the section about the
EDP-department:

Customer

Scravator

=| Scravator Machine Inc'

The transparency of Lindén.

Scravator Inc

”The coordination is done mainly by comput-
ers. They had from the beginning a program
developed by the EDP-department, but this has
been modified later. The production manager
Lars Nelson says, however, that this has not
been working since they reorganized the pro-
duction according to districts. Today the re-
sponsible manager for every district has to take
of the necessary coordination”

Well, damned it does not worked! Suddenly 25
different districts manger should have 25 differ-
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ent systems without paying for them. There
were only two districts still using the old system
and they was to leave off in a half year. After
that all connections to the old Scravator Inc was
broken.

The old system was actually not that bad, in fact
it was a good system, you could in fact do ev-
erything with it. Lindén had seen some of the
home-made systems that had replaced the central
system, but they were a real disappointment!
Only the most simple functions were there and
almost no controls. In fact, Lindén thought it
was strange they could work at all. But they said
so. Anyhow, Lindén thought the central system
developed by the EDP-department was much
better. But strictly spoken, he was no judge of
that. That was only the involved persons. And
they had lots of PC:s, especially what he at that
time called “that silly mouse-toy”. But they got a
lot of computer power and could use very nice
man-machine interfaces, that he could never
provide on a main frame. And as Lindén read the
other day: A system that can not be used, is not a
good system! Well, that was as with the general
methodology, it could not be applied every-
where.

Well, probably it was here it went wrong.
Lindén remembered the first year they was a
company of their own. At that time they imple-
mented the organization according to districts.
And of course, every district manger should
have it his own way. As they said, quite right in
fact: If they did not get the proper tools, how
could they then be responsible for a work that
demanded those tools? But Datator had no
chance at all. They could not develop 25 differ-
ent systems at the same time. So of course you
got the reputation of being conservative and
stubborn. But of course, if he had knew it was
that simple systems they wanted, no problems.
Such a system could be made in an afternoon.
Well, say a week! But damned it is was not
possible with an afternoon using those new
4GL:s!

It was probably a mistake to foist that standard
system “Lage” on them. Well, if they had used it
they way Lindén intended, it should have
worked, but they did not. Obviously there was
nobody knowing how it worked. And no educa-
tion was wanted. It was to expensive. But obvi-
ously it was more expensive buying the system,
but not using it. In fact no system should be sold
without education.
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Well, here was the starting point. Lindén could
here himself declaring to the gathered world
press:

— The basis was formed already and the creation
of the company. It was done in accordance
with a far going decentralization of Scravator
Inc. Suddenly a development of 25 completely
different systems was demanded in a very
short time. Unfortunately Datator had not the
sufficient resources, so there was no chance to
meet the demands. They had managed to stay
alive for almost 10 years, but now it was suf-
ficient. Now they had to pay for old sins.

That was actually complaining, thought Lindén
when he had tasted it for a while. The greatness
of a manger is being able to anticipate such
changes and manage them. The declaration
above was directly disqualifying. But surely
there was something in the decentralization.
They havn’t discovered it, Lindén had to admit
that!

In fact it was a very bad decision of Scravator to
get rid of its EDP-department and data process-
ing competence. They were forced to build it up
again within the company. Today Scravator
manage quite well without its old EDP-depart-
ment due to the fact that every single department
have an expertise of its own, their own comput-
ers and connection to the common network.

The network was one of Lindén’s obsessions. It
was one of the latest things he had forced though
as EDP-manager of Scravator. But no thanks
was given. And of course, there was problems
in the beginning. The nets was not as stable as
today and above all, there was no programs that
could use them. They had just began to work
with mice and icons. The old Mac-interface was
still going strong! At that they time they only had
their standard desktops, today you have the
whole company at your screen. Thank God for
Hypercard, that introduced the whole way of
thinking! Or maybe Bill Atkinson instead?

Lindén was nostalgic. It was not until 1987 they
bought the first Mac at the computer department.
It was a new secretary that absolutely refused to
write on their PC:s, despite of the fact that they
had Windows and the whole thing. And after a
while the girl was complaining about not having
her machine for herself. The whole damned sec-
tion wanted to work with it! So began the prob-
lems with making apple and bananas speaking
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the same language without changing their shells.
But they had succeeded! 1990 was all Mac:s and
PC:s on the same net and if you used Word,
Wordperfect, Excel or Pagemaker the whole ma-
chine environment was transparent. All was
stored on the 2 Mb fileserver.

It was however a little bit slow at the beginning.
But after installing the new Ethernet, based on
optical fibres, it began to speed up. The latest
was that they had started to use the net for intern
television. Yes, in fact they had a video camera
attached to the computer and used it as a scan-
ner. At a scanning frequency of 20 pictures/sec
they obtained animated pictures. The new 75
MHz computers managed that quite well. The
pictures was then send via the net. Well, that
was the e-mail of today!

Lindén remembered installing MemoCom, a
combined e-mail and conference system. But
they called it "Group Decision Support System”
and has absolutely not intended the resulting
huge propagation. But in fact, it was quite ideal
for mutual contact to all 5 000 scaravtors!

But that does not helped Datator. You get paid
for the installation, but that was all. And no
other company was interested. Besides it was a
child’s play to do it in the new Ethernet IV.

Datator had been one step after the whole time.
You executed the task you were given by Scra-
vator, but was never given the chance of coming
with initiatives of your own. It was due to their
information manager, a systems scientist and a
master of business. extremely smart and effi-
cient. And pretty too! She took the breath from
you, that Pernille!

It was due to her Scravator managed its complex
information processing. Lindén had just been
her tool. He had learned quite a lot and if he now
was appointed Information Manager he could
surely do a good job. But what’s the good of
that now?

Darn, that was the way of doing it! The winding
up was already planned, but due to fast devel-
opment, both of the technique but also of Scra-
vator, it came maybe too early. They intended to
wind up themselves, but had had now time for
planning it. The network and the whole staking
of making different computers speak to each
other shows the immeasurable foresight of
Datator and especially by its manager! Hrmf. ..
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But was Datator not able to get other customers
and that way continue to exist? That was a good
question and Lindén could not answer it at once.
Then the telephone rang:

- Hallo, Aldus, it’s Pernille!

— Oh, hallo! What gives me the honor?

- Well, it is actually quite sensitive and I don’t
want you to tell anybody, but I have an offer
from another company and I will probably
abandon Scravator.

~ Oh, how sad! It’s due to you the company
works!

- Oh, you are flattering me! You don’t mean that!

- To tell the truth, I was just thinking about it,
and I really think that without you company
had simply not managed its extremely complex
information processing.

- You are kind, Aldus, but now I will tell you
another secret. Do you know why the infor-
mation processing works?

- No, tell me!

— It is because the people can decide themselves!

- The people decide themselves? But you have to
supervise them! They can make wrong deci-
sions!

— Uhu, do you think you can make better?

Lindén was silent. It is said that it is impossible
learning old dogs to sit, but at this very moment
Lindén went through a mental transformation.
He suddenly realized all that had been wrong in
his work so far. He had believed that he was su-
perior to other, that he knew how things was to
be carried out. He had been stubborn, self as-
sured, high-handed and pompous! He had...

~ Hallo, are you still there?

- Uh, sure. You have a damned good point
there! As old as I am I havn’t thought that way
at all!

- You havn’t?

- No, and I have to pay for that now!

— Why?

- Well, if you can keep for yourself I will tell
you a secret.

- My lips are sealed with seven entrances!

- In fourteen days Datator goes bankrupt!

There was a long silence. At last Lindén had to
shout:

- Hallo, are you still there?

- Yes, I was quite struck dumb and amazed!
‘What do you intend to do after that?

— Oh, surely something will turn up!
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- But you have not anything in mind?

- No, and God knows if there ever will be!

- Well, you might be information manager at
Scravator Inc. It was actually because of that I
called!

Lindén almost cried. It was too much! First this
tremendous insight that he for almost 40 years
had had basically wrong and now this chance to
correct it. As in a dream he heard far away:

- Hallo? Hallo? You are still there Aldus?

- Yes, yes | was quite overwhelmed!

- Yes, I think you are almost crying!

—-Tam!! Tam!! I can’t stand it!! I thought life had
come to an end!!

Uncontrollably sobbing from happiness Lindén
put the receiver down. A reborn 60-year old
man!

What to do next?

Suppose we have a good, vivid and literature
oriented scenario description. What shall we do
with it? And why? I think these are questions
that are to be answered at a general level.

If we read a good novel, we might get a very
good impression of what is happening and why
it is happening. The description will also contain
tacit knowledge to a certain extend. Thereby the
description will be much richer than the tradi-
tional scientific analysis such as bar graphs, cor-
relation schemes etc. It is also more personal and
it might be more convincing.

The latter points at another important aspect con-
cerning scientific knowledge on the whole, that
is the reasons for doing it. I think it must be
based on a personal ethical conviction, a per-
sonal standpoint that this is something that will
be good for mankind. It must be based on an
explicit world view and that’s the great differ-
ence between scientific knowledge and ”ordinary
knowledge”. The scientist must be very explicit
about why (s)he does what (s)he does.

In this case I have written something like a
”Science fiction short story”. It describes a sce-
nario I personally think will be favorable and
possible to realize. I tried to identify some of the
forces that encourage this development and also
some that suppresses it. If my story is good and
if it will be read be a number of influential peo-
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ple, it might be some sort of self fulfilling
prophecy, and if that will be the case I'm very
much satisfied!
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"IT’S LIKE WALKING IN SYRUP" - a participative change process

© Tracey Golrang and Ann Hdgerfors
Applied Psychology, Lund University
Information and Computer Science, Lund university

Abstract: In this paper we present an explanatory model which shows how individual and
groups perceptions of organisational changes play a predominant role in the resulting
consequences of these changes at the organisational, group and individual levels. The model
thus consists of three different dimensions, the individual, the group and the organisational.
In each dimension exists the variables formal structure, information technology, tasks and
actors. The key to success when change is needed is that it should be based on the active
participation of people from all three dimensions who can participate on equal terms. We
discuss the consequences of suggested and/or implemented changes which have been initiated
either by management or by individuals and groups in the short, moderate and long run.
Results from an empirical study in a large Swedish company have been used as one of the

basis for the model.

1. INTRODUCTION

Our research has been conducted within the research-project "Forms for Responsibility and
Participation in Continuous Systems Development” (Nissen, Sandstrom & Ekvall, 1988), a
3-year project financed by MDA, The project is a cooperation between researchers from
Information and Computer Science and Applied Psychology.

In the model presented in this paper we discuss the consequences of suggested and or
implemented changes which have been initiated either by management or by individuals and
groups in the short, moderate and long run. With the help of our model we show that change
initiated in only one of the dimensions is met with resistance in the other dimensions and

initiates compensatory or retaliatory changes.

1 MDA stands for Manniskor, Datorer och Arbetsliv (Humans, Computers and Working Life). It is
a multidisciplinary research programme jointly funded by the National Board of Technological
Development and the Work Environment Fund.
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Our model is partly based on the approaches to organisational change made by Leavitt (1965)
and Kotter (1978). The model is mainly the result of our efforts to structuralise and explain
our findings from an empirical study we made in a large Swedish industrial company. Our
model illustrates the consequences of change within the studied organisation by combining
parts from both approaches with the interaction between the individuals, the groups and the
organisation. We will in the near future carry out further research in other organisations to test
if this model is a general model.

It is our ambition that the model should be used as a framework to better plan the
consequences of change considering the different variables/element in all three dimensions.
The model does not induce any limitation in use of specific methods, any methods of
measurement can be used. Our concentration on the variables formal structure and
information technology in this paper is due to the study we made and the major changes made

in just this company, not due to any specific limitations in the model.
2. THEORETICAL FOUNDATIONS

Leavitt (Leavitt 1965) views industrial organisations as being complex systems in which at
least four variables are especially predominant; structure, technology, task and actors.
Structure refers to the roles and relations which the organisation is built around; systems of
communication, systems of authority, and systems of work flow. The tools, machines and
techniques which help the organisation to produce it’s products are seen as the organisations
technology. With task Leavitt refers to the production of goods and services, including the
large number of different but operationally meaningful subtasks that may exist in complex
organisations. Actors refers chiefly to people, and also to specific human knowledge and
experiences which is necessary for running the organisation. Leavitt demonstrates that these
four variables are highly interdependent. This means, according to Leavitt that a change
initiated in one variable usually results in compensatory or retaliatory changes in the other

three variables.

Kotter (Kotter 1978) presents an integrative model of organisational dynamics. In the model
Kotter divides the elements in the organisation into key organisational processes and six
major conceptual or structural elements. The major elements are the external environment,
employees and other tangible assets, formal organisational arrangements, the social system,
technology and the dominant coalition. Time is an important aspect in the model. Kotter
separates between the short run, the moderate run and the long run. In the short run the focus
is on cause-effect relationships between each structural element and the key organisational
processes. The relationships among the structural elements and alignment among these are the
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focus in the moderate run. Adaptiveness is the key word when discussing the organisations
future in the long run. In order for an organisation to function effectively Kotter states that an
understanding of the organisations dynamics in the short, the moderate and the long run is

equally necessary.

The organisation’s changing needs are usually interpreted by management. This is because
only they have access to the required general information of the whole organisation. If these
needs can not be satisfied within the existing organisation, management initiates changes
which result in an organisation which is more compatible with the new needs. Both Leavitt
and Kotter provide management with tools to predict the consequences of changes, and to
help them plan and manage change. What neither Leavitt nor Kotter discuss is that it is the
individuals' perceptions of a situation which governs the specific consequences of change.
They fail to emphasise the individual and group perspectives. How change is experienced
might not be important to management in the short run and sometimes even not in the

moderate run but is certainly crucial in the long run.

The importance of focusing on individual and group perceptions of change is discussed by
Maier& Verser, who state that the negative results of resistance often become apparent only
after the changes have been made, they are discovered too late for correction. Thus, high-
quality decisions fail because people are hostile or apathetic (Maier/Verser 1982). It is
peoples' reactions to change which will determine whether a change will meet resistance;
cause compensatory or retaliatory changes or be "successful" in the short, moderate and long

run.
3. THE MODEL

One main assumption we make is that it is individuals' and groups perceptions of change that
determine how they will act and react and that this in turn determines the consequences of

change.

We analyse the consequences of changes from three different perspectives, which can also be
seen as different levels of analysis or different parts constituting the organisation. These are
the individual, the group that the individual belongs to in his or her work, and the
organisation that the individuals and groups belong to. Each of these perspectives are divided
into four parts, information technology, formal structure, tasks and actors.
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ORGANISATION

INDIVIDUAL GROUP

Group

Information Information Information
Technology Technology Technology
us
CAQ \ Mefmbers Gr
Individual Group
Org. formal
work role Structure Structure

FIGURE 1. The three levels of analysis. The arrows show how a change is initiated in one
level and how people’s perceptions of that change causes consequences in every variable in

each level.

In our model the organisation is constituted by everything that comprise the company, in
short what the organisation does and why it exists, it’s raison d’etre. We consider formal
structure, information technology, tasks and actors in the organisational dimension, as well as

in the group and individual dimensions.

The concept formal structure we define in Kotter's terminology as being composed of "all
formal systems that have been explicitly designed to regulate the actions of an organisation”s
employees (and machines)." We also include leadership styles and organisational policies.

Information technology is limited to only information and computer technology and in
particular the development and use of information- and data systems. We use information
system as a concept meaning a system that includes a computer system, a data system and
people. By data system we mean an application, in this case a material planning programme,
and a computer system (Checkland 1984, Eriksson 1986, Flensburg 1986, Jonson 1987,
Wood-Harper 1985). We see systems development as a continuous process. Therefore we do
not separate between systems development and systems maintenance. We agree that "The
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completed information system must not be looked upon as an invariable product."
(Sandstrom, 1985). In our empirical study we have had a system in use as our object and
thus as far as information technology changes are discussed we will in this paper concentrate

on what is usually called systems maintenance.

We use the same definition of tasks as Leavitt does. Informal social structures, peoples

knowledge, experiences, value systems and perceptions we refer to actors.

In our model the four concepts do not have the same practical content in the different
dimensions. The contents are tied to the dimension, that is to say that when we speak of e g
group information technology we mean the information technology that is used by the group
and not all the information technology that is used by the organisation. Neither do we speak
about the information technology used by a single individual.

A change made in an organisation affects directly or indirectly all three dimensions and each
variable within each dimension. The consequences of the original or subsequent changes
however are not the same in each dimension. Because of this the change can create a
misalience between the three dimensions and the variables within them. This misalience may
not become obvious immediately, but can be devastating in the moderate or, above all, in the

long run.

Our model will be enlightened with results from the empirical study. Both management
initiated and group initiated change took place. We describe and analyse, with the help of our
model, the consequences of structural and technological changes, which had been initiated by
managers or by the group, on the three dimensions: organisation, group and individual and

the four parts within each dimension.

4. THE EMPIRICAL STUDY

Our study was conducted in a material planning department of a large industrial company.
During the investigation we studied both the company as a whole and the department. The

study within the department was dispositioned in cooperation with the material planning

department as follows:
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1. introductory meeting

2. questionnaire

3. meeting to discuss the analysis of the questionnaire
4. interviews with each of the employees

5. presentation of our results of the study

6. if change process needed, start of that here

Our disposition was revised after the meeting where we discussed our analysis of the answers
to the questionnaire. The employees found that after seeing their situation "blown up on the
walls" (since we presented our analysis on large papers clipped on the walls of the conference
room) they felt a need to try to start a change process at once. What they did was to form a
biweekly meeting in which they discussed which things they should give priority to pursue,
decided on strategies on how to pursue them and which people to invite to explain things they
felt a need to know about (for a detailed description of points 1-3 in the investigation see
Golrang and Higerfors 1989).

The empirical information used in this paper has been taken from the questionnaire, the
interviews, the departmental change meetings which we attended, meetings with different
managers and computer personnel and from certain company documents and an observational
study (Brattgérd and Ingman, 1989).

Company

The company in which we conducted our study is part of a multinational organisation. Our
data mainly refers to the Swedish company. The Swedish company structure was built up
around the traditional hierarchical pyramid, where decisions are made by management in the
higher levels of the company and are carried out by a specialized labour force.

Department

The material planning department handled inventory control. When this investigation was
carried out there were nine people employed in the department. Seven of these employees
were material planners and the other two were delivery control clerks. One of the material
planners acted as the group supervisor. The supervisor had held his position for a year. He
had not previously worked with material planning within this company. He was not only
manager for the material planning department but for a number of other departments as well.

The data system they used was bought from another company. It was adapted to the needs of
the studied company. The system included routines for material planning, purchasing and
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handling of orders. The material planning department used it to do purchase suggestions,
make queries, planning and part of delivery control.

The most important aims in introducing the system were to improve service to customers,
have less capital tied up in stock and to make the work easier for the material planners. The
system was not to do their jobs for them and they were not to work with the system all day. It
was to give the material planners decision support. It was to provide an aid for control and
simulation. The system was taken into use in the Swedish company in 1986.

S. MANAGEMENT INITIATED CHANGE

The Swedish company had undergone major management initiated changes in recent years.
These changes had taken place predominantly in the variables structure and information
technology. Recent changes made within the company had not only been directed towards
continuing a traditional structure, but if anything had placed even more power in the higher
levels of the company. This however stood in conflict to the expressed company policy which
stated that no one should be forced to accept and use the new machines, routines etc.

The company had been structurally reorganised several times since 1986. Divisions were
fusioned, departments were transferred from one division to another, new departments were
established and transfer and appointment of managers was frequent. Another change was that
the computer department recently was separated from the company and turned into a
subsidiary. This entailed that the computer company was to serve the entire international
organisation instead of giving computer support only to the Swedish company.

An information technology change in the form of an expansion of the use of information
technology had taken place during the last few years and the company was now considering a
major change in the information technology and changing to a single computer supplier. Until
that time they had three different suppliers of hardware. It was an expressed policy within the
company to develop flexible data systems, but in reality it was usual that no further
development took place after implementation of a system. We consider this to be a
maladaptive behavior. The adaption of a system to a continuously changing environment and

conditions determines how effective the system and use of it will be.

Most traditional systems development methods have the view that systems development is to
be management initiated (Bansler 1987). Systems development in the company was carried
out in accordance to this view. The computer department received directives from
management on the projects they wanted carried out. A project-group was formed which
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worked within the frame. Usually the project-group was composed of people from the
computer department, AD people and one user representative from affected departments.

A data system is just one part of an organisation and has to fit into the organisation. We
believe that the systems development must not be reduced to the construction of a data
system. This was not considered in the company. Systems development is however still
strangely enough, like in this company, carried out as if the technology was the determinant
factor (Hedberg et al 1987). But the fact remains that people are not likely to support changes
when they are not allowed to participate in decisions concerning what changes are to be
realised (Leavitt 1965).

When traditional systems development methods are used it is likely to find a lack of real
involvement on the part of the future users (Hégerfors, 1985) and this was the case in the
system we investigated. Many traditional methods mention the importance of some kind of
user participation in the development process. This participation is however very often not

sufficient and was not sufficient in this company.

Newer approaches to systems development discuss real user participation and the
requirements that have to be fulfilled in a much more extensive way. Users, who are experts
in the application field and expert in their jobs, must participate through the entire
development process, all categories of users have to be at least represented, participants in
systems development projects have to be relieved of their ordinary work etc (Bansler 1987,
Checkland 1984, Eriksson 1986, Flensburg 1987, Hugoson et al 1983, Mumford 1983,
Wood-Harper 1985).

5.1 CONSEQUENCES FOR THE ORGANISATION

The changes initiated by management were implemented and caused consequences, i e
disturbance and resistance, high turn over, dissatisfaction, non-following of rules etc.
Repeated reorganisations became necessary due to management not planning and foreseeing
the secondary consequences of change in the three dimensions. The restructuring of the
company both caused a misalignment between the tasks carried out in different departments
and affected negatively the actors in the company. Numerous such undesirable consequences

still existed in the organisation.

Departments which work together were placed in different divisions where the division
managers did not focus on the same economic variables. This management initiated structural
change thus aggravated departmental cooperation. Tasks from certain departments were
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transferred to new departments thus adding even more levels and structures to the already

complex company structure and resulting in an even more specialized labour force.

The restructuring within the company caused a turbulent atmosphere. The employees did not
know what would happen in the future. They felt they did not even know if the international
organisation’s directors would close down the Swedish company and move it abroad.
According to one employee many employees had already left the company or transferred to
new departments within the company and that the company had increasing difficulties to

recruit personnel.

Implementation of the material planning system was a technological change by which
management tried to obtain a higher degree of efficiency, e g a change in the organisational
structure. The goal was not fully achieved. The company attained a higher degree of service
to customers by giving better decision support. The time spent on concluding a purchase was
however not reduced. The goals of tying up less capital in inventory and raising inventory
turn over was not fulfilled, but according to the new policy of stressing service to customers

that goal was no longer important.
5.2 CONSEQUENCES FOR GROUP

These management initiated structural changes in the company induced consequences in
departemental structure, information technology, tasks and actors. Within the department the
structural changes influenced the tasks of the group, it lead to diminished work content.
Several tasks were moved to other departments. Division of work tasks between the

employees in the department increased.

The administrative development department that was involved in the material planning
systems development was later placed in another division than the material planning
department. A new AD department within the division was established and the material
planning department became connected to it. The personnel in the new AD department did not
know about material planning or the data system. This caused problems when the material
planners needed changes on or had queries about the system. The largest problem however
was the difficulty to obtain changes. The employees in the department had a lot of
improvement suggestions. They felt that these were largely ignored by the new AD
department and by the computer company.

© 1989, Tracey Golrang & Ann Higerfors

191




This structural change caused the material planners to use the system in a different way than
planned. They were not aware of and had nobody to tell them about all the possibilities of the
system, they tried to use the system as little as possible, they found ways around the routines
of the system etc. A representative of the "old" AD department said "In practice the system
has induced a lot of routine work and the users have had no time to use the more sofisticated
parts of the system. The users do not see the computer as an aid, a tool but as a slave driver."

The new manager within the department was neither knowledgeable about the material
planning system nor about the work carried out in the department. They therefore received no
support from him. This meant that the group only occasionally discussed their work with
him. He was forced to promote one of the material planners to supervisor; the supervisor

knew more about both system and work than the manager.

The group stated that on numerous occasions the manager asked their opinion about a specific
question. This they believed was pointless as management already had made a decision. Their
opinions were never listened to. This meant that the decision making routines in the company
did not allow the labour force to influence the changes that they were expected to carry out. If
anything, asking employees their opinions without paying attention to them when the decision
was made added to the turbulent atmosphere and dissatisfaction with company and

management.

Many of the factors mentioned above plus the turbulent atmosphere within the company
caused the department structure and routines to be perceived by the group as being unstable
and chaotic. They stressed the need of having a stable department and that "To remove the
bad atmosphere requires a manager who is knowledgeable in the routines in the department
and is sure of himself." The turbulent atmosphere within the department led to that not all new
employees in the department received satisfactory introduction training. People did not have

the peace and quiet necessary to learn.

The group believed that delivery control should belong to purchasing rather than material
planning. "Then they would see how many of their fine suppliers did not supply in time."
They also stated that it was difficult for material planning and purchasing to cooperate in that
purchasing is steered by economy whereby material planning is controlled by level of service.
The separation of these two departments to different divisions was a catastrophe for the
cooperation between them. This structural construction had strong negative consequences for
the material planning department in that they were used as scape goats whenever deliveries
failed, even though they had no means to influence for example choice of supplier.
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The new information technology in the department, the data system, was not supposed to rule
the work of the employees and it was not the intention that they should be tied to the terminals
in their work. The system was to be an aid to them in their work. It was used, however, as an
essential element in nearly all tasks within the material planning department. The department
would no longer be able to function without the aid of the data system. Most of the employees
felt that they spent seven eights of their work day in front of the terminal. The implementation
of information technology in the department thus affected both tasks and actors within the

group.

One of the persons who worked in the department before the system was implemented
expressed a strong wish not to be so bound by the system. Several of the more recently
employed also felt that "... the system rules the work, we cannot do any work at all if the
system is down.". All of the employees felt that since they were so dependent of the system
the very long response time was very irritating. Other problematic things were the
dependency of the terminal and computer security measures which stopped them from getting
all of the information they needed to do their jobs properly.

Before the system was installed material planning was done manually. All the material
planners knew and understood the model used for planning. After three years of using the
system, only the "veterans" in the department had an idea of the model used in the system and
even these persons have forgotten much of the model. "It is a shame that I have forgotten all
the formulas and how to work manually. You do not need to know this anymore as the
computer does it for you. The new employees have no idea about which formulas the
computer uses." The technology change diminished the professional skills in the department.
This might cause that people applying for a job in the department have less education and that
knowledge which is valuable to the company disappears. The employees will become experts
in using the system, not experts in material planning. This will certainly have subsequent
consequences for future systems development and the quality of future information

technology changes.
5.3 CONSEQUENCES FOR INDIVIDUALS

All of the persons in the department had strong views on the changes initiated by
management. We enlighten these views with some quotations from the study. The quotations
are self explanatory. Each individual stressed different aspects of the restructuring and new
data system and how they have influenced just his or her work and work environment. We

will comment on the general consequences of these remarks.
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"Everything now revolves around the supervisor. When (earlier) a problem arose at work it
was something good because it was a change and fun to try and solve. Now such things are
transferred to the supervisor as soon as they arise so that he can keep an eye on them, When
this happens it feels as if people do not think you are capable to deal with it."

"In the beginning the work involved a lot of variety but it has narrowed a lot over recent years
and become monotonous. You need variation in your work"

"You can be proud of e g the achievements of your children. It is however to big a word to
use in connection with my work. I will not use the word 'proud' for my work, but neither am

I ashamed of it."”

"The first two years I thought the job was incredibly interesting. It was an honest company to
work in and less hostilities in the company. But then a lot of disturbance and insecurity has
been brought in through all the reorganisations. Now I do not think the work is so interesting
any more. Everybody has stagnated in their way and have become permanent fixtures. You
try to resist but you cannot go against the wind all the time. You have to adapt."

"At times I do not want to go to work. The atmosphere is not secure and the wage is low.
They move people around here and there without actually asking them what they think."

"The division of work between material planners was introduced only as it made work easier
for the purchasers. It would be of more value for us to have a different division of tasks."

"I feel that my job is independent but that is becoming more controlled. I feel that the
increasing amount of statistic is one of the factors which is controlling my work more and

more."

"My enthusiasm for the work is not so great today as it was when I applied for the job.Iam
dependent on the computer to do my work, the work has reduced in status, one is only a key

board pusher now.

"If the amount of terminal work continue at the same rate it is not possible to do anything
about the lack of variation in my work." "I am now dependent on the computer and is unable
to work when the computer is down. T think that the system is very slow."

"My job is monotonous and I get tired of pushing the key board all day."
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The changes in company structure and technology reached as far down in the company
hierarchy to an individual’s own work tasks and attitudes. Both the structural changes and the
data system resulted in that an individual felt that work tasks became monotonous, narrow
and meaningless. They were not satisfied with the department structure, the company
structure or the technology in that all controlled their work and work environment to a high
degree. They felt that the data system was clumsy and slow. This added to their general
irritation and dissatisfaction with their work. Generally, the individuals job satisfaction and
motivation have gone down after the structural and technological changes. The consequences
of this might be that people start looking for other jobs.

6. GROUP INITIATED CHANGE

Changes are important to people and groups of people that are expected to change their work
and work-habits. Individuals and groups should be given the chance of not only carrying out
the previously decided changes but should, both for individual and organisational well-being,
be able to influence the planning and decisions involved in the change process (Ekvall, 1988).

It has been shown in numerous empirical investigations that organisation, groups and
individuals benefit from a participative system. Organisations are stated as benefiting in that
employee turn over is low, absenteeism low, high quality of work (Goodman et al 1982) and
that change is easier to carry out in participative systems in that,"There is a general
agreement,too, that loyalty to purpose can be achieved through participation; that people will
support what they help to create'." (Leavitt 1965). In practice the decision of whether
employees work will be changed by the implementation and use of a data system must also be
made by themselves (Nissen 1976).

Individual job satisfaction has been shown to increase with the degree of trust that
subordinates feel their manager have in them, and the degree to which there is participation in
management decisions (Ritchie and Miles 1970). Other investigations have shown that if an
individual is able to control and influence his own environment stress can be modulated
(Johansson 1981, Lundberg and Frankenhaeuser 1978, Karasek 1981). The importance for
an individual to have a moderately varied inflow of stimulation has also been found to be a
modifier of stress (Frankenhaeuser and Johansson 1981, Zuckerman 1969). It is our belief
that both of these psychological elements could be satisfied within an active participation in

work and system development.

As a result of the research carried out in the department, the employees in the material
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planning department decided to try to change their work environment, their data system and
their relations to other departments which they needed to cooperate with. Management
initiated changes had caused a lot of misalliances in the three dimensions. These misalliances
were not seen by the individuals working in the company. The consequences of the
misalience were however felt by everybody and were expressed by individuals as reduced job
motivation and satisfaction and the company was perceived as being chaotic, unstable and
turbulent. The group we investigated tried to reduce their negative feelings by initiating a
change themselves. Their initiative to start a change process can be seen as perhaps the most
major consequence of the management initiated changes in the company. They formed what
they termed a "change meeting"” which took place one afternoon every other week (see section
4. The Empirical Study).

The group decided to begin the change process with trying to improve their position in the
company structure and their technology. They were going to try to obtain a better cooperation
with the purchasing department in order to be able to do their job in a better way. The design
of a model for visits to deliverers which was to be the common model for various groups was
going to change the company’s structure in a minor but important way. The technology
change was that they would try to get a better key board and desired changes in the data

system.

All the changes the group at that point decided to give priority to were changes that required
the cooperation of company authorities outside the department. They were at that time
encouraged by the statement from the computer company that any reasonable changes would
be realised.

All in all, the material planning department had seven change-meetings. They failed to achieve
any of the changes they tried to realise. They decided it was impossible to reach any changes
this way. Instead they began to have a shorter meeting every monday morning. During this
meeting they were going to discuss events of the coming week, problems in work routines
etc, e g they changed their focus to the internal group and individuals; things they were
responsible for and could change. We, the researchers, were not asked to participate in those

meetings.
6.1 CONSEQUENCES FOR ORGANISATION

Before the investigation started, management stated that the company was as one big team
working in a family atmosphere and stood for competence development for the employees.
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They thought the ideas that the research group represented fitted well in with the company
policies. However, in reality when management began to observe the results of the group
initiated change process we found that they resisted such change. They felt that they had
various valid reasons why the suggestions could not be realised. Comments such as "change
takes time", "we have specialized departments who are responsible for suggesting changes”,
"it is a good thing that the system rules their work" were frequently spoken by management

towards the end of our investigation.

The result of the suggestions to change made by the group were that the management felt that
the group, with the aid of the researchers, had become a nuisance. The material planners did
not accept things as they were any more. The management within the company had already
began to discuss a new major change in information technology. The decision to introduce
this new technology had already been made, even if the material planning department had not
yet been informed about this decision. The changes suggested by the group were not in
alignment with this decision. The relation between the group and management thus was made
worse. One other result of management resistance to the group suggested changes were that

the research-group was asked to leave the company.

In the short and moderate run the group initiated change suggestions, in that they were
stopped, had no consequences for the company. The employees in the department were
encouraged to participate in our research project. They were promised that change
suggestions would be realised. In the long run the broken promises will probably lead to
increasing dissatisfaction among employees in the department.

Management made it clear that they were not interested in doing anything to remove the
dissatisfaction that already existed in the company. The employees had to accept the climate as
it was for the moment. This management position will however be devastating in the long

run.
6.2 CONSEQUENCES FOR GROUP

Many employees stated that they felt that group and individually initiated change in the
company was impossible. One person stated, "It feels like walking in syrup". They felt that it

was impossible for them to realise desired changes.

The change meetings started by the group constituted a structural and actors change within the
department. This change they hoped would lead to subsequent changes in company and
departemental structure, technology and tasks. After the failure to achieve the desired
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subsequent changes the group was left feeling pessimistic, but they still did not want to give
up their new feeling of being a group and influencing their own work situation. A group
where all persons made decisions. By participating in the change meetings they had received
training in decision-making, taking responsibility, finding new ways of obtaining information
etc. This induced them to try another way of change, the internal meeting (see section 6.

Group initiated change).

The change meetings were valuable to the material planners in that they found out where the
obstacles to changes lay in the company. They found it lay with the AD department, the
computer company and especially in the cooperation which did not work well between the AD
department and the computer company. The insufficient cooperation between these they
perceived as due to routines not having been established yet and to lack of resources in the

computer company.

The material planning department's own insufficient cooperation with the purchasing
department they decided was partly due to trouble between the division managers and partly
to the competitiveness between the departments and the status connected with working in the
different departments. As one person in the group stated, "I suppose they must protect their
representation accounts”. These difficulties were in turn due to the reorganisations.

Other important consequences of the change meetings were that the group obtained a deeper
understanding of how certain routines worked and how their work fitted into the company.
They had also started to help each other to increase efficiency in their work by sharing
individual routines. They also started to discuss prerequisites needed to realise changes; good
and continuous contacts with the AD department and the computer company, knowledge
about what is going on in the company and a better understanding of what happens with their
suggestions, how they are handled and by whom.

The change meetings lead to a permanent change in the group and individual dimensions in
that the group decided to continue the departemental meetings where neither the manager nor
the researchers would participate. This change will lead to consequences in other dimensions

and variables even though it at present is to early to say how.
6.3 CONSEQUENCES FOR INDIVIDUALS
Each of the individuals in the department experienced various positive consequences of the

change meetings and the new feeling of being part of a group. Each and everybody started to
state their opinions openly and to feel a fully fledged member of the group. The change
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meetings thus helped to rectify the misalience between the group and individual dimensions
that the restructuring and new technology had caused. Even if the individuals were not aware
of this misalience they had felt it's consequences. The individuals stated that their job
satisfaction and motivation had begun to increase and that these meetings were far to valuable

to finish with at the present time.

"Now we have grown up, we can take care of ourselves and do not need you researchers

anymore."

"I know we have failed to obtain the changes we need. Now we know that we need support

from other groups and managers if we are to succeed."”

"It is a good thing to have these meetings, I feel a lot more relaxed in my work and in the

group now."
7. DISCUSSION

In our model the consequences of change depends on how it is perceived. We have found that
whether change is initiated by only management or by only individuals or groups the change
meets with resistance and initiate compensatory or retaliatory changes. If the change is
initiated by management the resistance to change occurs at the group and individual level. If
the change is initiated by individuals or group at lower levels of the organisation the resistance
occurs at management level.

It is our conclusion that change is therefore not only a management problem neither is it only
a problem for individuals/groups lower in the organisational structure. "... the prospects for
successful institutionalization of a planned change appears to be enhanced by the socialization
of the new members, by opportunity for acts of explicit commitment at all hierarchical levels,
by the provision of both intrinsic and extrinsic rewards for change, and by making such
rewards clearly contingent on the maintenance of the changed behavior" (Goodman et al
1982).

In the moderate run the structural and information technology changes implemented by
management in the company where we conducted our study lead to misaliences between
certain variables and between the three perspectives. The restructuring within the company
caused a turbulent atmosphere. While the profits continued to increase it did not seem likely
that the company would rectify this problem. If the company does nothing to rectify these
misaliences they will in the long run be in serious trouble concerning their adaptiveness to

© 1989, Tracey Golrang & Ann Higerfors

199



new societal demands on work quality and their adaptiveness to demands on knowledge in

order to remain competitive.

The expressed policy concerning information technology in the company was that all data
systems in use should be continuously improved. The material planners had even been
promised continual meetings with the computer department, as it was at that time, to discuss
which changes they wanted and needed. Until the time of our investigation, a period of three
years, not one such meeting had taken place. We concluded that the policy in use was
different from the policy expressed.

The implementation of a data system which governed the work of the material planning
department made skills in material planning less important in the work. In this way
professional knowledge will in the long run diminish and the new material planner will be
reduced to a key board pusher. This will have consequences for the company efficiency
regarding inventory control and capability to handle unexpected situations in a satisfactory

way.

We have shown that management initiated change brought about major consequences due to
people’s perceptions of them, at all levels of analysis in the short and the moderate run. The
group initiated change did not have any impact on the company in the short run. It had
however major impacts on the group itself and individuals in the short run. Group initiated
change will however influence the other parts in the moderate and long run. If this was not
the case management would not have been so disturbed by the group initiated change process.

We have also shown that neither management initiated nor group initiated change was
legitimated in the other parts. Both change processes brought unexpected consequences. The
managements by being implemented and the group's by just coming about.

If consequences of change are results of people’s perception of change, then it becomes a
common problem for all three parts in an organisation and the key to success when
change is needed is that it should be based on the active involvement of
people from all three dimensions who can participate on equal terms.
Cooperation between the three dimensions is a necessary requirement for changes that will

create positive consequences for the organisation, the groups and the individuals.
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Abstract

In this paper we present a tool environment for supporting the cooperative elements of
software development tasks. These tools are based on experience we gained in conducting
several software engineering projects. Thus, we first outline our view of cooperation in
the context of group and project work. In order to classify our tool environment, we
discuss related work in the field, which has been a second source for our own ideas.
This is followed by a description of our own concepts and an introduction to the tools
themselves.
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Creativity is doing the right thing in the wrong moment.
(Pelle Ehn, opening the hearing on ’design and creativity’,
Skagen, Denmark, 1989)

Do the right thing.
(Spike Lee, opening the motion picture Do the right thing’,
New York, USA, 1988)

1 Introduction

The list of quotations about creativity — and right things — could be continued endlessly.
We consider to look at the relationship between cooperation and software develop-
ment being the right thing in the moment to enhance creativity.

Owing to the complexity and size of the problems to be solved, software develop-
ment is performed in teams. To make work more efficient, the tasks are divided into
subtasks. This leads to group work aspects like cooperation, coordination and commu-
nication, which have long been neglected by people engaged in software development.
During the last few years, the importance of these aspects has been recognized, and
increasing interest is evident, especially in the field of computer supported cooperative
work. Several approaches to improving cooperation in teams have been adopted, ranging
from linguistically and sociologically based to pragmatic ones. However, there is a wide
range of different interpretations of these notions in the field of computer science (see for
example, /CSCW86/, /CSCW88/, /Greif88/).

While conducting software engineering projects for several years, we recognized that
many of the problems arising during the development process were associated more with
the cooperative aspects of the work than with technical ones. This motivated us to turn
our attention to this field, and resulted in a proposal for a cooperation support tool
environment we will describe here.

This paper, thus, will proceed as follows :

In section 2 we present our own experiences in project work and the kind of coo-
peration found there. This is brought into relationship with what others say about
cooperation and serves as a first basis for our tools.

Section 3, then, gives an overview about existing tools supporting different concerns
of cooperation. This has been a second source for our own ideas.

In section 4 we concretize our view of project work embedded in an approach taking
software development as design /Floyd89.2/, which is the third basis for the concepts of
the tools.

Having described the conceptual background so far, in section 5, we outline the
technical basis for the tool environment.

In sections 6 we describe, what we consider to be the material designers work with,
and in section 7 we introduce the tools themselves, which we consider to support the
cooperative work with these materials.
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2 Cooperation in Software Development - Our ex-
perience

When we talk about cooperation in the context of software development, we are primarily
referring to our experiences with projects involving cooperation between developers in
the university and research laboratory context. In this context, external pressures such
as political and economic issues influencing the conditions of work, are of comparative
insignificance.

The project groups, we were conducting, worked on the basis of the methodological
approach STEPS /Floyd87/, /Reisin88/, which incorporates a process-oriented view of
software development, a human-centered notion of quality, and a cyclic project model.

The groups have little internal hierarchy and are relatively autonomous. The pro-
blems and tasks, the project members work on, cannot be defined completely. In addition
to this kind of task uncertainty, there is no sharp division of the work tasks as everybody
is involved in planning, documenting, designing and implementing. And there is also
great flexibility in the distribution of the tasks. This is a context where cooperative
work can evolve /Andersen87/, /Sgrgaard88/, /Dzida83/.

But as human beings are involved, we have to distinguish a task and an interpersonal
relationship level, which influence each other /Kraut86/. There is a social context, which
is characterized by aspects such as belonging to a group and personal trust.

Successful group work to a large extent depends on a shared goal of the project
members /Ciborra88/. This means, establishing and maintaining a common perspective
and vision, about how the project should proceed and what result should be achieved.
This is what other authors call a group culture, in which groups share assumptions and
work on the basis of commitments /Goodman87/. Acquiring and maintaining a common
understanding of the product, therefore, is an important and permanent part of group
work.

All this is largely performed through informal communication on the basis of the
information and material the project members share. Discussions, negotiations and
conflicts are taken as a fruitful source for evaluating ideas, taking decisions and achieving
a consensus about the systems to be developed. They serve to resolve disagreement and
to clear up misunderstandings.

Cooperative work, then, is more for us than working individually on a number of
tasks resulting in a common product; more than coordinating people and their tasks;
and more than merely exchanging information.

In contrast, traditional software development models and concepts see group work
as a necessary burden. Their main purpose is to coordinate individuals working on
separate tasks. The groups are centralized. Strong hierarchies and fixed rules are used to
reduce communication and information exchange, and to control the development process
/Buxton70/, /Greenbaum88/, /Pasch89/. Such concepts are based on fixed phases and
fixed division of work /Baker72/, /Budde89/, /Gryczan88/ within a product-oriented
view of software development. This is not the kind of work and organization we have in
mind when talking about cooperative software development. In a context like this, real
group work can scarcely evolve.

When we consider the way people gather and use information in our project work,
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following the STEPS approach with regard to the organizational structure, we observe
that the groups are not static, that they change due to both the relationships of the group
members and the evolving tasks. This does not mean that there is no organizational
structure, with different roles, tasks, rules, duties and rights, but it is based more on
group consensus and change during a project.

The teams are divided into component groups, component groups into even smaller
groups, down to the level of individual project members, according to the structure of
overall and partial tasks. Members of different groups form bridging groups to exchange
the results of their work. The whole team, but also every component group, is involved
in a permant process of intertwined organizational and substantial work.

Cooperation takes place in communicating information, either spoken or written.
On every group level, face-to-face meetings, moderated by changing project members,
serve for creating and evaluating ideas and making common decisions. The meetings are
supported through, and the results are stored in the form of, individual and common
notes and official public proceedings. These also constitute the basis for the documents
representing the 'final’ results of the projects.

Even tasks that seemed to be mainly performed by individuals - at least over a certain
period - such as producing and editing system descriptions and code, have cooperative
aspects which influence the work of others involved in the same, or a related, task.

Documentation and written information is an important source of communication and
cooperation between teams and individuals, especially in the case of spatial or temporal
absence of project members whose information is needed to continue a task. These
experiences have been recently confirmed by /Curtis88/, who conducted an extensive
field study concerning software engineering projects.

Owing to the effort involved - the natural writing expenses additionally augmen-
ted by inadequate tools and unnecessary bureaucracy - much of the information and
many of the decisions are not documented. This makes the documents inconsistent and
misinterpretable. Hence lost information makes cooperation more difficult.

Since we believe that information exchange and documentation as parts of cooperative
behaviour are extremely unstructured processes, they cannot been enforced by directions.
When thinking of supporting these processes, we have tools in mind for facilitating
provision and storage of the necessary information, which in addition to the existing
communication channels, may support some aspects of cooperative work.

3 Cooperation Support Tools - An overview

On this basis and with our own experiences as a background, we analyzed existing tools
with respect to their suitability in supporting cooperative work processes in software
development. Most of them turned out to deal with more general characteristics of
cooperation. To get a structured overview, we, therefore, took the main concern of the
systems as a means for categorization. A discussion of the different theoretical and/or
technical basis, which also were part of our investigations, is far beyond the scope of this
paper. Thus, on a more general level, we have distinguished systems for

e meeting augmentation
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e people and work task coordination
e general information exchange

¢ joint document writing and editing

(for other classifications, see /Wilson88/, /Kraemer86/ /Opper88/). Additionally, some
systems combine several of these aspects.

Meeting augmentation systems like Cognoter /Foster86/ serve as a means for sup-
porting several kinds of meetings /Begeman86/. They provide every participant with a
monitor, and use an additional large-scale screen to visualize ideas textually and gra-
phically on the basis of the ’chalkboard’ metaphor /Stefik87/. These tools are used
to support the creation and evaluation of ideas by making them transparent. Specific
rules are applied to conduct the indiviual sessions. The computer serves as a shared,
extended group memory to resume discussions, to revisit previous argumentation, and
to retrieve information generated at previous meetings. However, no means are provided
for communicating and coordinating work outside the sessions.

The central aspect of coordination systems like Coordinator /Winograd86/ and Chaos
/De Cindio86/ is the distribution of tasks. To achieve commitments, typed messages such
as explicit request, acceptance, offer and completion are provided to direct conversations
according to predefined rules. To keep track of their fulfilment, information about un-
answered messages, incomplete conversations and unfinished tasks can be retrieved by
both the sender and the receiver of messages on the basis of information pools. As they
are based on a very rigid interpretation of speech acts /Searle71/, they work in a highly
prescriptive way.

Information exchange systems like electronic mail, bulletin boards and conferencing
systems are based on traditional forms of communication /Hiltz85/. They support ge-
neral person-to-person and/or person-to-group communication. Information is sent as a
written text message. Messages can contain all kinds of texts, for example, also program
sources. They can be transformed to files, this feature allows messages to be used by
other tools. Messages can be partially structured, providing information about who has
written what to whom. As they can be stored, it is possible retrieve information. This
is restricted to an individual level as there is no explicit shared pool for commonly orga-
nized, group-relevant information. Thus, it is difficult to achieve feedback about which
member of a group has received a certain information and has read it. As structuring
information is bound to normal file operations, most of these systems provide inadequate
means for easy use in both organizational and substantial work.

Document-editing systems support a certain aspect of cooperative work. They enable
text documents to be written by more than one author. Systems, which claim to support
this in a cooperative way, like NoteCards /Trigg86/, or Quilt /Leland88/, are based on
a special model of documents. Text, there, before being linearized, is taking as a non-
linear, connected structure of text fragments. This model is implemented in the so-called
hypertext systems (see section 5), where non-linear text is represented on small note cards
in a direct manipulation interface environment. The cards can be connected by links to
networks of cards /Conklin87/. This allows non-linear structuring of ideas, drafts and
shared text to be organized in different ways before being committed to normal linear
documents. Cards and already exisiting document parts are stored in a shared data base.
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There are various ways of dealing with the access rights of shared text. In NoteCards,
this must be negotiated outside the system, and the conventions must be controlled by
the authors without support; in Quilt, different roles can be defined giving different
access rights to different people. In general, working on a shared text is supported by
special features recording information pertaining to changes. Overall coordination and
organization is not supported explictly, although it is possible to use special cards to do
$0.

Considering systems that combine several ideas /Dzida83/, /Kedzierski88/, /Con-
klin88/, the Information-Object Lens /Malone86/, /Lai88/ seems to be the most advan-
ced. It connects concepts of communication theory with technical features of electronic
mail and hypertext systems in order to support written communication. The system is
based on the idea of using semi-structured objects represented by cards for exchanging
and providing information. = The benefits of semi-structured cards are explained by
Malone as follows:

¢ The structured part of the cards allows information to be processed by a software
system, providing the user with means of individually filtering relevant information.

¢ Sending standard information is supported by using the structured part.
e The structured part facilitates the recognition of the main information of messages.
o The unstructured part allows the free composition of messages.

The system allows exchange of typed messages, which can be archived in a shared in-
formation pool. Message cards provide fixed fields for standard information about the
sender, the sending date and the type and subject of a message, and a free format field
for formulating the message. The predefined messages types can be used to make the
contents of a message explicit. The system makes suggestions for reply message types,
but does not require any special answer type. This concept of semi-structured cards is
extented to other information objects useful in the context of project work. Roles of
persons for example can be defined by using semi-structured templates. Additionally,
objects containing all kinds of possible information can be organized and connected by
links known from hypertext systems. The Object Lens, like the other tools of this group
mentioned above, supports many aspects of written communication, but does not em-
phasize on supporting people working on coherent and interdependent tasks.

To summarize our analysis, each of the systems presented here, covers some aspects
of cooperative work, which may be combined and applied usefully to support cooperative
software development in particular. Thus, before explaining, which of the concepts we
adopted for our tool environment, we now concretize our view of cooperative software
development.

4 Our View on the Design Process

Following /Floyd89.2/ we regard software development as a design process. According
to this view, one of the primary goals is to achieve a common perspective of the desired
functionality of the system. The decisions made during the design process must reflect
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the different perspectives on the system, i.e. those of the management, the developers
and the users. The usability of these decisions can only be assessed by experience and
judgement. As a consequence, feedback is a crucial part of this approach.

To attain this goal, the environment has to support both, the process-oriented and the
product-oriented aspects of a project. Besides those characteristics already described,
from our point of view, the relationships between roles, taken by project members, tasks
and products constitute and influence a common working milieu in a project.

The inter-dependencies between them are present within each development step of
a project. In the following, we will refer to /Floyd89.1/ by naming prerequisites for
dialogical design. We try to define how these requirements can be realized in a tool-
based environment, emphasizing the establishment of a project, this being the crucial
period for setting up a common working milieu. To establish a project, the following
tasks should be supported:

¢ Determining the project goal. The project goal will change as the project evolves.
Change, in this respect, means stepwise concretization with the increasing penetra-
tion of the application context. The environment has to support such a redefining
of the project goal.

e Making transparent the way in which responsibility for tasks is handled. That
means, the project members define conventions as to how tasks and responsibilities
for these tasks are to be managed. The environment should support a variety of
mechanisms for managing the tasks evolving during the project.

¢ Assuming roles by project members. Each member of the project will assume
one or more roles at the same time depending on different tasks. These roles
also can change during the project. This means that each project member will
be responsible for certain tasks. The environment should support any needs for
changes in responsibilities.

e Defining reference lines. In keeping with /Andersen86/ a reference line is defined
by tasks that should be fulfilled at a specific time. If this date is reached, the state
of tasks is revisited and according to this state a new reference line is defined. All
actual tasks should be transparent to all project members. We do not consider the
way decisions are taken that lead to definition of a reference line. What we want
to achieve is, that the results of the decision-making process are made transparent.

4.1 Tasks and Functional Roles

The adaptation of tasks is usually tied to a specific role or to a specific person. The con-
cept of functional roles can serve as a basis for the description of tasks in a development
project. A functional role is characterized by

e the integration of tasks
e an assignment of persons and tasks

e the responsibility of a person for tasks
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Take, for example, the implementation of a particular module. This task will be
fulfilled by a group of people. It is desirable, then, for other members of the project to
communicate with them by calling them, say, I/O group. Within this group, requests can
be forwarded to specific persons. Roles are determined by tasks, and project members
can assume one or more roles within the project. On the other hand, it is not necessary
for a role, for example, that of the project moderator, to be assumed by a specific
person. That means, the definition of a role is not automatically bound to a single
person. Furthermore, the responsibility for a functional role can be changed during the
project.

From our experience in software projects, we distinguish the following roles:

e Project Moderator: The moderator is responsible for the administration of work
tasks and also for the establishing of reference lines.

e Designer: Designers are responsible for creating and shaping the product. Accor-
dingly, designers have far-reaching rights for making annotations and comments,
not only to their own work, but to the work of others as well.

o Programmer: Programmers are responsible for performing programming tasks ac-
cording to the consensus reached as the result of design.

o Editor: Editors are responsible for organizing the development and for layouting
documents to be read by users or management, i.e. to control the style of docu-
ments.

o Tester: Testers are responsible for the validation of software according to rules set
by the project.

These roles are not the only possible ones, but more important they are not intended
to lead to a hierarchical project model, as known for example from the chief programmer
team /Baker72/.

The functional roles can be related to different useful ways of viewing the project.
In the following we present three different views, each characterized by an interrogative
word.

e Who: The role view gives an overview of tasks and the state of results and products
that are assigned to a specific role.

e What: The document view supports the handling of named documents representing
informal information, results and products in manageable sizes.

¢ When: The reference view shows by which date certain tasks within roles have to
be completed; it serves as a basis for a project-global coordination of work tasks.

It should be possible for each member of the project to assume every role defined in the
project, and to adopt any specific view appropriate to actual needs.
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4.2 Documenting in Software Development

During the development process, several kinds of documents are generated. By the term
document, we mean all kinds of written material. Therefore, we distinguish different
classes of documents.

Product Documents are documents, that serve as parts of contracts and as parts of
the product to be delivered. This means in particular that requirements and functional
specificatons are part of this kind of documents. Glossaries as results of a process of
finding a common language and defining shared concepts should also be product docu-
ments. Another kind of product documents are User Documents which are documents
to be read by the later user explaining how to use the system.

On the other hand Process Documents are documents dealing with cooperation bet-
ween project members. These documents record decisions that shape the structure of
the system developed. Examples of documents of this sort are individual, subgroup and
project-global diaries and notebooks. Protocols reflect the decision making process in a
project.

There are many, partly hierarchical, relationships between documents that are not
usually supported. For example, the implementation documentation of a piece of code
is related to a part of the design documentation and to a test case documentation for
this code; and may be related to a description of tools necessary to integrate this code
into an entire programm. Additionally, as already mentioned, there may and should be
several documents describing the decisions which led to implement this piece of code.

5 Owur technical Basis

It is obvious that dependencies between documents cannot be represented in a hierar-
chical way. Hence, an approach dealing with non-linear structures, like Hypertext, can
serve as a basis for the kind of problems occurring with respect to documentation, i.e.
the mutual dependencies between the documents. Even more important, Hypertext can
serve as a basis for representing the processes occurring during the development of docu-
ments. In /Trigg88/, the author states: hypertest systems have the potential to represent
both the work and the accompanying descriptions and meta-discussions.

For our system we reinterpret the concept of non-linearly connected units to apply
to objects of meaning within the software development process. A restriction is our
confinement to textual objects, in contrast to Hypertext-systems, where any kind of
object can be related to another. Additionally, we restrict link-operations to words as
the smallest units, so that we only have to deal with two classes of links. There exist
different kinds of links between documents, document cards and words. Take, as an
example, the word train in the context of a systems development. It should be clear
that there exist different definitions of what a train actually is, according to different
perspectives. Now, if there is an easy way to look up in which way the term is used, for
example by a define-link, misunderstandings of this kind can be minimized.

The primary reason of our confinement to textual objects is of technical nature. In
future versions, we will integrate graphical objects, like diagrams to specify the module
structure of the system.
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structure of the system.

To sum up, we do not intend to develop a new Hypertext-system, but a system where

o the product and the accompanying processes can be represented in a single medium,

and

e the dynamic and the static aspects of the product and the accompanying processes

can be described.

The latter point refers in particular to programs and the documentation processes neces-

sary to understand and maintain these programs.

6 The working Material

We consider information in documents to be the basic material within a project. In the
preceeding section, we have outlined that Hypertext can serve as a basis for our technical
environment. According to the Hypertext idea, our objects of concern, the docume'nts,
are represented by a net of cards. Cards are the main objects for recording infor.matlon,
they can be divided up into a structured and an unstructured part. The relation of. a
card to other cards is determined by its type and its connection to other cards, i.e. its
being connected in a logical or chronological order. The figure below shows the basic

card.

L Cancel Inputj[ Font ->jL Load Card ]uave Card 7L Quitj

l Next Card j[ Comment, jl Other Links => 7[ Create Link ->j

Document ¢ HP-Manuals, Cardname 3 Introduci}oqh
Task ¢ Feasibility-Study Project : SHARE,
Status in Work_ Author 3 NN,

Group 3 KNS, Ouner ¢

net,

1.1 Terminology

This section defines selected words and terms used in this
manual.

o Accelerator, A keyboard key or keys used to cause some
action to occur, For example, the keys might be used
to post a menu irstead of a mouse button action,

o Callback. A procedure that is called if aﬁd when
certain specified conditions are met. This is
accomplished by specifying the procedure in a callback

list, Individual widgets can define callback lists as
required.

o Child Widget., A child widget is a subwidget of a
composite widget. The composite widget is referred to
as the parent of the child widget. The parent controls
where the child is placed and when it is mapped. If

=
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On each card, operations known from windowing systems can be performed such as
moving or resizing. Operations known from Hypertext-systems are possible, such as the
creation and deletion of cards. The structured part contains context-related fields, like
the author field, and commands related to the handling of the cards like ’quit’. The basic
card shown above contains already a number of features useful in creating documents
and communicating about them. But, for specific tasks, one may need specialized cards.
We therefore propose and provide a class (hierarchy) of cards to perform specific tasks.
The figure below shows classes of cards useful in different situations. The message card
for example can be used for explicit written communication within the project.

Basic Card
Owner

Group .

Created at
Permissions
Status

Links:

Next Card,Comment

Task Card Mail Card Comment Card Role Card
Responsible Sender ‘ Tasks
- Recipient (s)
inks: Subject Links: Links:
Links: '
Sub Task Annotation"l‘ask' Annotation
Annotation Annotation Document, Role
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7 The supporting Tools

Lost In Hyperspace is a danger known from usage of Hypertext systems. To avoid this
danger, we are developing tools to generate specific views on the project material. All
tools presented here, work according to the same concept. After a call of one of the
tools, the actual material, cards or complete documents, is presented in an iconified
manner, with links visible between them, if there are any. To work on a specific card, it
is de-iconified. It is possible to work on more than one cards at a time, and to use more
than one tool simultaneously. The arising problem of parallel work on the same cards is
solved by a simple locking mechanism based on semaphors, that prevents simultaneous
write access to objects.

7.1 Share

Share is a tool intended to allow specific views on the project material, i.e. the document
view and the person/role view as mentioned above.

Like the concept of the cards, Share is on the interface, being divided into a structured
and an unstructured part. In the structured part, it is possible to specify a view. By
default, all cards are visible.

In the document view, named documents are visible through icons representing them.
These documents comprise requirements analysis and the like. To work on these docu-
ments, they are de-iconified, and the cards structure building them is visible.

In the person/role view, all documents belonging to a specific person/role are visible.
Accordingly, this view gives an even more restricted view on the material. This view is
supposed to be the usual working view while developing software or documentation.

Additionally, we are integrating a rule base into the tool. With this rule base, it will
be possible to have a more specific focus on the material of concern.

7.2 Reference

Reference is intended to support the administration of reference lines to keep track of
and to coordinate responsibilities, tasks and results. Reference can be used in two ways.
The usage of this tool similar to the use of Share.

It is possible to obtain an overview of the existing tasks and the current state of
documents. Tasks are represented graphically on a time chart, thus each project member
can see, who should have performed a specific task upto a particular time.

The second use of Reference is that of a reminder tool, where each project member
can remind her/himself of tasks, which are tied to specific reference lines.

7.3 Diary

Diary should support the keeping of project diaries. Decisions made at meetings, or
anything else of particular interest to the diary writer, can be kept in a diary, private to
a role or person. Private diaries can be kept unvisible to other project members.
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The tool also supports the keeping of a project-global diary. The maintenance of this
diary should be done by the project moderator. The project-global diary is of significant
importance to keep the history of the project.

7.4 Inform - Newsboard

The tools Inform and Newsboard are closely connected to the keeping of the Diary.
With Newsboard an electronic notice board is provided. The use of this tool is highly
dependant on the working milieu of the project. If the use of this tool is not sufficient
for the dissemination of project relevant information, the use of Inform is indicated.
Inform makes use of the above defined message card. It can be used as a project
specific mail-tool as it supports the sending of messages to specific roles.
For both tools it is planned to implement a rule-based component like the one for

Share.

7.5 Glossary

With the tool Glossary, keywords of a project can be maintained. Its main purpose is to
reach a common understanding of important notions. For this reason, notions and their
use in the project are stored, including links to cards, where these notions occur. Each
item in the glossary is explained by its structure, attributes and by a short description.

While working with a card, it is possible to check whether a term is already stored
in the Glossary. As with other tools, it is possible to make comments. Here, it is up to
the project in which way changes are allowed to make.

7.6 Future Efforts

The tools presented above build a first step to an usable environment supporting the
cooperation and communication within development teams. According to our view on
software development the shape of the environment is subject to change as our experi-
ences with it are growing.

8 Summary

In this paper, we have looked at aspects of cooperation and communication in soft-
ware development teams. We, then, went on to look at existing concepts and tools for
supporting cooperative development tasks. Finally, we presented our own concept and
environment for supporting the collaboration in development projects focusing on infor-
mation exchange and storage for both the group and the individual members to ease the
establishment and maintenance of group culture, tradition and knowledge by keeping
track of the decisions concerning the division of labour and the resulting (intermediate)
products. Many problems still remain to be solved. In particular, we have not yet inte-
grated a prototyping environment. This appears to be a crucial point. Another task will
be the integration of task-specific tools, for example a tool for requirements analysis. We
have not yet defined a strategy concerning tools outside our environment.
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Finally, to state it again, we want our environment to be understood as an offer for
people involved in software development. They should have a maximum of freedom to
choose any tool, they are used to.
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Abstract

The term “prototyping” has become a buzzword in both research and practice of system de-
velopment in recent years due to a number of agreed advantages of prototyping techniques
compared to traditional system specification techniques. In this paper the “state of the art”
of prototyping approaches is critically assessed with regard to how user involvement and
creativity is treated. It is concluded that the mainstream of prototyping approaches cur-
rently applied and advocated in literature are poor with regard to support user involvement
and creativity in systems design.

This conclusion leads to the introduction of a cooperative prototyping approach that better
involve users creatively in system design. The aim of this approach is to build tailored com-
puter systems that enable users to do their work with a minimum of breakdown situations
caused by the computer system. The technique is to establish a design process based on co-
operation between users and designers through a close coupling between early evaluation
of ideas in an envisioned use situation with prototypes and design through rapid modifica-
tion of the prototypes. Computer-based tools to support rapid development of prototypes
that are directly manipulable, are emerging. Examples of such tools are given, and it is
discussed how they can support cooperative prototyping within certain use domains.

1 Introduction

Recently literature on prototyping “methods™ and techniques has emerged, and it is slowly re-
placing the literature on structured methods of the 70s. This is illustrated by book titles such
as “The Prototyping Methodology” (Lantz 1986), “Application Prototyping - A requirements
definition strategy for the 80s” (Boar 1984), and “Software Prototyping, Formal Methods and
VDM” (Hekmatpour & Ince 1988).

With my background in a system development tradition! taking the users practice as the starting
point for new developments, it is natural to ask the question: How does this methodological
change of focus improve the users’ opportunities to be involved and get influence on system
development in their organization ? To study this question, I have formerly been engaged in
empirical studies of the use of prototyping techniques in IS development projects, described
in (Grgnbaek 1988). These studies showed that even though the developers used prototyping
approaches similar to recommendations given in the literature mentioned, the users were only
brought in to evaluate horizontal prototypes based on demonstrations. These activities did not
resultin a significantly better system designs than earlier description methods did - a number of
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new requirements were raised when the users experienced the new system during installation
activities. These observations gave motivation to investigate how prototyping techniques and
tools can be improved to enable a more active and even creative involvement of users in system
development. Elements of this investigation has been carried out by studying the use of a so-
called cooperative prototyping approach in particular use domains, an example is described in
(Bgdker & Grgnbak 1989). In this paper I will support the empirical studies with a critique
of the current prototyping approaches as described in literature, and I will introduce the ideas
of cooperative prototyping supported with a brief survey of the technological possibilities for
development of tools to support this prototyping approach.

The structure of the paper is as follows: In section 2 I give a critical assessment of how cur-
rent prototyping techniques and methods, described in literature, support user involvement and
creativity in system design. A number of factors that contribute to increasing user demands on
better quality computer systems in the future are also briefly discussed to emphasize the need for
user involvement. In section 3 the needs for extending the boundaries of prototyping towards
system design with users is emphasized, and a cooperative prototyping approach that support
user involvement and creativity, is proposed. The potential sources of choosing and developing
computer support for cooperative prototyping are discussed in section 4, through a brief survey
of examples on how various direct manipulation tools support rapid (possibly quick-and-dirty)
development and modification of prototypes within particular use domains.

2 State of the art of prototyping

In this section I will give a critical assessment of current prototyping approaches from the litera-
ture with regard to how they support active and creative user involvement in the design process.
This critical assessment is based on the assumption that active user involvement in design is the
key to anticipate the problems traditionally seen when a new computer system is installed in a
work-place. A number of authors, e.g. (Floyd 1984, Hekmatpour & Ince 1988, Kammersgaard
1984), have listed categorisations of prototyping techniques at various levels of abstraction and
with various perspectives. However, for my discussion in this paper I will use yet another
rough categorisation of approaches to prototyping, to deal with the mainstreams of prototyping
approaches, as they are described in current literature. The literature and thus the approaches
roughly fall into three categories that can be denoted: 1) “The Prototype becomes the system”
approaches, 2) Executable specification approaches, 3) Exploratory approaches. For the discus-
sion of the individual approaches I am using a framework introduced in (Mathiassen 1981) for
describing and assessing system development methods. In this framework distinctions are made
between application domain, perspective, and guidelines on techniques, tools, and principles
of organization when analyzing system development methods. I find this framework useful in
order to make theoretical assessments of the approaches described in literature.

2.1 “The Prototype becomes the system” approaches

This category covers approaches where initial analysis and design activities produce a prototype
that is stepwise refined into the final system based on a few rounds of user evaluation of the pro-
totype. Descriptions of such approaches can be found in e.g. (Boar 1984, Boehm 1984, Canning
1981, Lantz 1986, Lie-Nielsen & Colliander 1986). The labelling of this category is inspired

220



by the often repeated statement that “The prototype become the system” from (Lantz 1986, P
5). Other authors such as (Floyd 1984) denote this category as incremental or evolutionary
prototyping approaches depending on how fixed the overall design ideas are.

The application domain of these methods is typically development of Information Systems con-
sisting of large databases implemented on mainframes with terminals and possibly PCs. Some
of the literature in this category gives guidelines dealing with the full ‘life cycle’ of computer
systems. The underlying perspective of the methods represents the project managers and partly
the system designers point of view on the design process. The perspective can be illustrated by
citation of statements of the typical goals of the approaches. These goals are e.g. to: “reduce

2 &¢

development costs”, “please users” and “decrease communication problems” (Lantz 1986).
The prototyping techniques in this category of approaches are mainly focusing on how to sup-
plement or substitute parts of a traditional requirements specification (e.g. verbal or data-flow
descriptions) of a future application with a prototype of the user-interface aspects before the
stepwise implementation begin. According to common technology in the application domain
(mainframes and terminals) the prototyping activities are typically focusing on developing form-
based screen dialogues and/or hierarchical menus for the system. The data content and the ex-
pected functionality of the future system is recommended to be thoroughly analysed in advance
to the prototyping activities (“Prototyping will be chaotic unless it is based on a good knowledge
of the information. You should understand at least 80% of the content and structure of the data.”
(Lantz 1986, p. 97)). It is a major goal of these approaches thata user interface prototype, often
denoted a horizontal prototype?, can be reused in the final implementation of the system. The
implementation of the system can possibly take place as stepwise supplementing a horizontal
prototype with vertical prototypes. It is also a goal to involve users in the evaluation of the
prototypes, but the prototypes are developed with a fixed overall design in mind and they are
most frequently developed by the designers on their own. The users comments are expected to
be on details compared to the overall structure of the system.

The tools that are recommended in these methods are Application Generators (see e.g. (Horo-
witz et al. 1985, Martland et al. 1986)), 4th Generation Systems (see e. g. (Martin 1983, Martin
1984, Martland et al. 1986)), and relational DBMS. The tools are used to develop horizontal
and perhaps vertical prototypes that can be elaborated to constitute the final system. Descrip-
tion tools (e.g. data-flow diagrams) and traditional programming languages are recommended
as a supplement for attacking certain problems, e.g. specification of functionality and improve-
ment of performance.

Regarding the principles of organization of projects it is recommended to substitute intermediate
phases of a traditional waterfall model with iterative activities aiming at stepwise derivation of
the system from the prototype. Itis typically recommended that the design group consist of only
2-3 persons. Different strategies for choosing user representatives for the evaluation activities
are typically discussed , too.

Critique

Although I do not possess literature that describe any rigorous use of these methods I will give a
partly theoretically and partly empirically based critique of the idea behind these methods. The
recommendations given in the literature show that the prototypes developed are only aimed at
becoming a means for the designer to provide a more concrete descriptions of the future system,
i.e. the designer is able to better demonstrate how the future system will be. This imply that the
prototype become a means to adjust the users horizon of expectations about what the developers
are able to provide, rather than a means for users and designers to create visions on new design
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solutions leading to a system tailored to the users needs. It is recommended that the users have
the opportunity to test and evaluate early versions of “the system”. But it is only mentioned
in a side remark that users under some circumstances can participate in the development of
user interface parts of prototypes, if high-level tools are being used. A prototype is typically
viewed as part of the future system, “The prototype become the system” (Lantz 1986, p. 5),
instead of a rough sketch that possibly could be thrown away in favour of an alternative solution.
Alternative system designs are discussed and decided upon early in a project without previous
experimentation, and large parts of the specification is made before the prototyping activities
begin. These decisions are made during discussions of abstract descriptions that users hardly
can relate to their work tasks.

This theoretical critique can be supported by empirical studies (Christensen et al. 1987, Grgnbak
1988) that describe examples from practice of IS development where 4th Generation Systems
were used. In these examples horizontal prototypes were used for presentation only, and even
though the users had access to the prototypes in their workplace they were not encouraged to
evaluate them, e.g. they got only few resources (such as spare time) and no test examples to
play with. The horizontal prototypes only got the role of a substitute for parts of traditional re-
quirements specifications. Prototypes illustrating alternative solutions were not developed, the
only aim of the prototypes was to test the adequacy of the solution provided. Vertical prototypes
that enable realistic test were developed only in few cases and simulated functionality was not
utilized at all in the examples. Thus experiments with prototypes in work-like situations were
only organized in a minority of the projects and then quite late in the development process.
One of the reasons given by the designers was that providing functionality for a prototype still
requires some effort, and they wanted to have a frozen specification before spending time on
programming functionality that allows work-like experiments. This lack of experimentation in
work-like situations and lack of active involvement of users in the design process implied the
usual consequences during the introduction of computer systems in organizations: The users
raise a number of new requirements on the “final” systems when they discover how it impacts
their work practice and organization. In many of the project examples this lead to unexpected
iterations on the design and implementation of the system. Thus development productivity im-
provements and user satisfaction benefits were not obtained in general.

2.2 Executable specification approaches

This category covers approaches to iterative design and verification of complex program func-
tionality through development of formal specifications in specification languages that are ex-
ecutable and thus capable of simulating the specified program. These approaches are deeply
rooted in the software engineering tradition and descriptions are, e.g. found in (Hekmatpour &
Ince 1988, Squires et al. 1982).

The application domain of these approaches are usually specification of detailed functionality,
such as handling of complex data structures, or flow of interaction in certain types of user inter-
faces. These approaches aim to obtain a fully formal specification of (parts of) the future system.
Recommendations on other aspects of the system development process are seldom given. The
perspective of these approaches is purely the software engineers’ perspective on how to de-
velop reliable software. This can again be illustrated through citations of goals formulated in
the papers: “making system design concise and productive”, “ensuring that a precise level of
documentation is available” (Hekmatpour & Ince 1988).
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The main guidelines for prototyping techniques here deal with how to obtain a precise and
fully formal specification of (parts of) a future system. The specification is made in a formal
specification language that is executable, and by which a working prototype can be generated.
In these approaches the process is an iteration between a formal specification an test of the
automatic generated prototype. Itis pointed out that users can evaluate the generated prototypes,
but it is not discussed how they can be involved in designing it. The ability to prove program
correctness is also considered important in some of these approaches.

The tools being used are e.g.: formal specification languages such as e. g. VDM, aimed at spec-
ifying detailed functionality; graphical specification tools, such as extended STD and data-flow
diagrams, aimed at specifying flow of interaction with a system or flow of data within the Sys-
tem; and finally grammars or automatons aimed at specifying command languages. Moreover, a
combination of tools to support executable specification approaches for multiple aspects of ap-
plications is described in (Hekmatpour & Ince 1988). Finally a new class of tools, the so-called
CASE-tools (see e.g. DATAMATION July-1, 1988 for a number of articles on CASE-tools) sup-
porting data-flow oriented system development methods, is now emerging in IS development
organizations. Some of these tools support executable specification approaches to prototyping
because they are capable of generating, e.g. Cobol or SQL code from data-flow diagrams and
structure-charts (see e.g. (Yourdon 1982) for a description of a data-flow oriented method).

Regarding principles of organization the literature on these approaches do not say much. The
main point of the methods is to obtain a fully formal specification of a system and maintain that
specification through a number of evaluations of the automatically generated prototypes.
Critique

The automatically generated prototypes are usually not suitable as parts of a future system,
because of lack of integration of the executable specifications systems in implementation envi-
ronments. Thus the approaches have for many years mostly been applied in research like en-
vironments where it has been considered crucial to make formal specifications and correctness
proofs of programs. Empirical material describing user involvement in development processes,
where executable specification approaches are used, is hardly available. In (Squires et al. 1982)
most of the 40 papers discuss approaches in this category, but none of them describe how the
prototypes are used for design and evaluation in cooperation with users. This lack is also ap-
parent in (Hekmatpour & Ince 1988) even though examples e.g. describing development of a
library system is given. The focus in the examples is on the specification of the system, and not
on how the process of prototype design and evaluation is done with users. Thus the examples
neither verify that the presented approach can be used to involve users in the design, nor do
they verify that final applications for an organization can be generated, because both concur-
rency and large database aspects are neglected in the examples. Moreover, from a theoretical
point of view these approaches seem to suffer from problems similar to those described in the
critique of section 2.1. The idea of establishing work-like experiments with the prototypes do
not get much attention, because most of the executable specification systems, are too limited
to provide prototypes with both user interface and functionality parts suitable for work-like
experiments. Moreover, the users can hardly be involved in the design process, because the
specification tools are too hard to explain to non-specialists, and the prototypes are manipulated
purely through such specifications. Thus the users only have the opportunity to get the role as
evaluators of the generated prototypes.
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2.3 Exploratory approaches

This category covers a wide range of examples of exploratory experimentation with prototypes
for new human-computer interfaces mainly in research settings and seldomly in IS development
projects. Descriptions of such approaches are, e.g. found in (Bgdker et al. 1987, Hsia & Yaung
1988, Mogensen 1985, Thomsen 1987). This literature does not represent a set of methods, it
rather describes examples of innovative design using (manual or software) mock-ups or “throw-
away” prototypes.

The application domains of these approaches are typical research like design of new interaction
styles based on e.g. graphical user interfaces, new I/O devices, and even command languages.
The scope of these approaches is usually limited to the early phases of a development process,
and the aim is to obtain a basis for requirements specification and/or further development thro-
ugh experiments.

These approaches are taking the perspective of a designer as an experimental researcher rather
than a rational analyst. The perspective has been denoted as process-oriented (Floyd 1984),
which emphasize that the process of building and experimenting with the first prototypes is
often more important than the resulting prototype itself.

The recommended techniques are aimed at making quick-and-dirty “sketches” of selected user
interface and functional parts of a future system. These sketches are used to animate the visual
appearance of the system or to simulate functionality to illustrate specific example tasks pre-
pared for user evaluation early in a design process. These approaches do not require a formal
specification or a thorough paper-based analysis in advance, only a rough formulation of the
overall goal of the development is needed. The techniques are aimed at clarifying requirements
before going into the targeted design and implementation a system.

Various tools have been applied to develop mock-ups and throw-away prototypes rapidly early
in a development process. Tools to create mock-ups made of paper, wood, colour slides etc.,
have been used (Example given in (Bgdker et al. 1987)). When it comes to computer-based
tools, especially Lisp and Smalltalk-based tools, have shown to be quite attractive in this kind
of prototyping because of the great flexibility. See e.g. (Henderson 1986, Thomsen 1987),
for examples on the use of such tools for development of screen-layouts supplemented with
simulated functionality. Also specialized scenario-generators, see e.g. (Hsia & Yaung 1988),
which are capable of animating a sequence of screen-layouts with prepared data contents have
been developed to facilitate early experimentation. Finally human simulated functionality have
been applied to the design of voice recognition systems and command languages (An exam-
ple is given in (Good 1984)). Human simulated functionality is also denoted as Wizard of Oz
techniques?.

Critique

Regarding this category of approaches empirical descriptions of examples such as those in,
e.g. (Bpdker et al. 1987, Good 1984, Mogensen 1985, Thomsen 1987) exist. In these examples
