














process by encouragement, and pointing to possible design
alternatives, thus only indirectly on the product.

The voice of practice

The voice of practice is complex in that different dialects in
the voice can express alternative views from a workplace.
On one hand, it speaks from the individual practitioner’s
point of view and expresses experiences from work practice
and use of technology in a situated context. Yet, in
arguments it can also turn to stronger institutional dialects
such as those of health care administration and the medical
profession.

Story-telling : Typical expressions

In the following excerpt several practitioners co-operate in
telling a story, and they encourage each other to contribute
design alternatives. The practitioners do not compete in the
forming of the narrative, they instead appear as “co-
authors” of the same story. It seems to be important that
they all agree on what is needed in their work, and they use
“we” when speaking from everyone’s interest. The
discussion concludes in the GP giving the narrative final
legitimacy, as he, too, is ultimately responsible for the
health care the group provides.

Excerpt 5.

313 District nurse2: /interrupts/ This whooping-cough
project we are starting this fall...that’s the sort of thing you
might like to look into and see ”How is the status [in the
area] now?” Could you add that?

314 Designer/practitioner: Well, yes...

315 District nurse2: It could be both for the doctors and
us [district nurses] to look at.

316 GP1: That is in other words a time-limited
document.

317 District nurse2: Yes...

318 GP1: I agree with you, just to...

319 Designer/practitioner: That would be a good thing,
I think.

320 GP1: It could very well be added, and also the

naevi-project

321 District nurse2: You could find many other things
to /mumbles/ as we have done with otitis for example.

322 GP1: Otitis is [also] a typical thing that should be
added
328 GP1: ...one can easily see that it’s not so

important. But I think your idea /turns to the district nurse/
is very good, our co-operation would become almost
perfect... each of us has one [copy of the document in the
system]...

Another example of story-telling comes from a discussion
of how to use the systems during consultations. A GP first
describes in a critical tone a type of colleague who might
get “addicted” to a decision support system, since they want
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a second-opinion on every decision they make. A designer
intervenes in the voice of engineering to explain that a
hypermedia system can never get to “answer” as an expert
system. The GP then turns to the dialect of the medical
profession, and makes a joke about physicians who have to
seek advice during consultations, too (which does not
comply with dignity in medicine). This critical story is
taken on, emphasised, and completed by his colleague.

Excerpt 6.

145 GP1: No, there are always some GPs I could think
of, who might...go like tonsillitis...umm, oh
yes...penicillin”.

146 Designer/practitioner: /Laughter/ Well, but they
are maybe already today “different” [without a computer].

147 GP2: 1 believe that if after ten years you still need
to consult a book...the younger doctors may have to
look...but the older one gets, the more experience you get...

Comments

Story-telling is common in the voice of practice and it
tends to tell stories in a co-operative way. The practitioner
dialect seldom threatens any other standpoint. It is most
often used to share experiences with the other participants
or to ask questions. Both excerpts show joint production
[Bergmann 1990], where several speakers add their side of
the story and from their point of view, without changing
the topic.

Power and conflicts; Typical expressions

A GP describes from his experience what he sees being a
limitation of the system. This standpoint is, however,
argued against by one of the designers, who joins into the
voice of practice to defend the core document (Gosta’s
book). The argument is answered by the GP in the dialect
of the medical profession (line 263, “ I once was member of
the editorial committee...”). He claims to belong to the
medical peer community and thus to have the authority to
decide the way a textbook should be created. The
designer/practitioner has to agree and admits in the voice of
participatory design the GP’s knowledge in this area.

Excerpt 7.
261 GP1: but with Gosta’s book, it can become out of
date faster than you believe. This is as I see it a problem.

262 Designer/practitioner: Well...now, if you look at
Gostas book, it is, so to speak, “thin”. It’s very thin
medically, and it has never been the intention to provide a
complete medical textbook either. But on the other hand...it
is like a spider’s web, so to speak. It is very broad in its
approach to....

263 GP1: well, I know what you mean. I was once a
member of some sort of editorial committee, so I know...

264 Designer/practitioner: yes, yes, it [GOstas book] is
[only] suitable to use this way [’spider’s web”], and you
can add those [complementary documents]...



Comments

The voice of practice can use institutional dialects to
exhibit and claim power [Cedersund 1992], for instance, in
the dialects of the medical profession or the health care
administration. Conflicts are mainly handled by turning to a
”stronger” dialect in the voice.

Target values : Typical expressions

The management of personal documents attached to the
MEDEA system was discussed by the designers and the
practitioners during one of the early meetings. On the
surface, it is an unproblematic discussion, where the
practitioners and the designers co-operate. The practitioners
provide possible design alternatives for the product, which
are evaluated by the designers in the voice of participatory
design.

Excerpt 8.
282 But then you put the rest in the next “box” where
you want everybody in your care team to have a look at.

283 GP1:Exactely...

284 Designer/practitioner: But it’s you who is
responsible for updates...

285 GP1: I'm responsible for updates and so I can go
in and remove parts...

286 Designer/practitioner: ...and then you get a little
reminder on your computer some time when this...so
that...what we called the “best before” date, “what’s the
story...still applies?”. So that you as author know it’s OK!.

Comments

The voice of practice does not primarily work on process
matters. It act as a provider of “facts” in discussions. If the
discussion includes practice routines at the workplace,
however, this voice comes to address process matters since
the hierarchy at the workplace comes to matter (see also
excerpt 4). Thus, the voice adds comments, proposals and
thoughts about the product. It is directed towards both the
product design and the use of the product in a practice
setting.

The voice of engineering

The voice expresses knowledge of technology, technical
possibilities, and technical constraints. Statements in other
voices of design alternatives or arguments are evaluated as
”good” or “bad” and “’possible” or “impossible”. The voice
is powerful, in the sense that it holds knowledge in a
domain unknown for the other voices, but in which it is
necessary to take joint decisions. Yet, holding of technical
knowledge also requires holding responsibility. The voice
of practice (and sometimes the voice of participatory design)
can challenge the voice of engineering, either by switching
to this voice and asking naive questions or by using
institutional dialects. The voice of engineering then has to
clarify what has been said, what is meant and what the
consequences are of various technical potentials, including
the risks and hazards [Ferguson 1992].
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Story-telling and strategies: Typical expressions

During a discussion of the present memory capacity of the
computer system, one of the designers enters the discussion
in the voice of engineering to outline feasabilities and
constraints. This utterance is made after some jokes about
“buying memory”, and therefore uses a serious tone in the
explanation of the limitations of computer hardware.

Excerpt 9.

426 Designer: Text doesn’t require that much space [in
the computer]. It is colour images that require space - they
can occupy an enormous amount of memory. So, at times,
when it takes a long time for you to get up the colour
images it is because they are large. There is so much
information in a colour image...for the computer to handle.

The discussion continues with a question from a GP in the
voice of practice (line 427), who adds that it is most
important to get the colour right in the images. The
designer uses the voice of participatory design to supports
this view. Later (line 430), the designer returns to the voice
of engineering to explain issues that might be technically
problematic.

427 GP1: Can I ask a question? ...it is about these
colour images. When the journalists were here and took
photos I suddenly felt - when looking at the images - that
the [reading light] really is an ergonomic question. You
say...] mean that these images are useless if you don’t get
the colours right. That’s what I felt. How many nice colour
images haven’t you seen in dermatology, for
instance...where all hues are wrong.

428 Designer/practitioner:
circumstances...

429 GP1: We have to, otherwise it’s doomed, to have
it...umm...where it [the computer] is placed in the room
has to be dependent on the [type and source of] light...

430 Designer: ...but also on how the [original] print is
- in the book- and then how we scan the image. We scan
the images so that they - the quality depends also on how
you scan the images...

Not under any

Comments

The voice of engineering is also one of the story-tellers.
This voice, however, is not the primarily initiator of a
story. The voice of engineering can instead come in to a
discussion and alter it by pointing at technical constrants to
be considered in the on-going story. It tells short narratives
about the technology, its possibilities and its limitations.

Power and conflicts: Typical expressions

The voice of engineering can be used to construct powerful
arguments which are difficult for the other voices to meet.
A designer turns to the voice of engineering, emphasised by
use of technical terms such as “expert systems”, to end a
discussion of whether the system could “take over” the
control of patient management.



Excerpt 11.

144 Designer/practitioner: It’s this that from the
beginning provided the basis for the [development effort],
that is...what we have - it is not an expert system - it is not
intended for“making decisions”.The point of departure from
the beginning has been that the decisions are [made] by the
person treating [the patient] and holding the responsibility -
that’s the way it is. You can’t take x multiplied by y, or
something, and receive a result - you can’t get that
anywhere here [in MEDEA].

The following excerpt begins with one designer disagreeing
with the others on how far the research and development of
a specific technology has come. Here the voice of practice
is used to bring up one of the major problems (line 224).
The voice of engineering uses different strategies to “win”
the argument. The designer (line 226) refers to what other
technicians (known to have been working at the University)
have said, thus also referring to an institutional authority.

Excerpt 12.
222 Designer: But to have the computer directly
interpret the GP’s spoken dictate, and have it printed....

223 Designer/practitioner: It will not be possible
during the project time...

224 Secretary: I believe considering all the different
nationalities we have in this building, it has be to pretty
tough.

225 Designer: Yes, right. There are thousands of
difficulties. Yes, precisely...that’s one of the major
difficulties to interpret speech, natural language. I don’t
think it will be available for 10 years yet...

226 Designer/practitioner: Umm...well, according to
our guys it will soon...be here.

Comments

The voice can be effectively used to show power, i.e. "I
know the technology, it is my area of knowledge”. This
gives, especially the voice of practice, little to argue
against. Yet, the voice of practice may interfere in technical
discussions, to test the voice of engineering and its
reliability. If the voice of engineering here has difficulties
to handle the situation, it acts with straightforward power
and manipulative strategies are seldom used.

Target values: Typical expressions

During the first meeting, a designer uses the voice of
engineering to introduce the hypermedia technique used in
the computer system. It is a general description of the
technology as something “that is there”, and to this
description the basic ideas of its use are connected.

Excerpt 13.

107 Designer: Well, the technology that is... the
hypermedia technique. You can move between documents
by following links, this is something that [only recently]
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has been developed. It is very direct, I mean, [it should
follow] how you work normally, too...

The voice is not always used by engineers or designers.
During a later meeting a designer describes in the voice of
engineering the interface model used in the prototype and
the rationale behind the model. This is used by a nurse,
who catches on in the voice of practice (line 440).
However, another nurse breaks into the discussion in the
voice of engineering (line 443), to provide suggestions for
the configuration of the system hardware.

Excerpt 14.

439 Designer/programmer: I believe that this problem
can be avoided by displaying the entire page on the screen.
What you see in MEDEA is the book, chapters, sections. It
is like a “road-map” you can follow at each page....in the
future when you will be able to use the system in your
daily routines,. You will be able to read clinical
information, and simultaneously find that you have received
an email. You can then check the message and return to the
place in the clinical information where you left off.

440 Nursel: “One wants to have it just as in real
life”...you work with several things at the same time,
simultaneous capacity, that is what you mean?

441 Designer/programmer: Yeah...and if you have a
large screen, you can do these several things at the same
time. [Such a screen] is not expensive, and it’s not difficult
to work with. The alternative is to have different screens,
one for the clinical {[medical record] information, and that is
much more awkard.

442 Nursel: Its not the screen that is the big
[problem]...I don’t think...it is those gadgets in front of it.
They are what’s difficult. The screen is good, it looks like a
desk, and there is a lot of space there...and I [agree] it would
be possible to work with several things at the same time,
just as I do now. ....yet, the computer [hardware] is so large
and heavy that it gets in my way when I want to move
around. It should be as small as possible...just as pen and

paper.

443 Nurse2: It’s the tube that is so large...
444 Nursel: Yes, the monitor...just as a TV set.
445 Nurse2: Yeah...but there are TVs which are not so

large, and also thin...the latest stuff.
446

447 Nurse2: One should have the thin model, not wider
than this /shows with her hands/..then it would be possible
to put it close to the wall.

Nursel: ...maybe there are.

Comments

The voice of engineering tells stories about a technical
product or technology in general. It provides possibilities
and constraints of technology and its primary focus is on
the product and not on the design process.



DISCUSSION

The point of departure for this study was the channelling of
participatory design of information systems to meetings and
small-group discussions where rules for a 'democratic
dialogue' are used. If given time for consolidation,
experiences from the Swedish LOM-program have shown
that introduction of dialogue critera in organizations results
in both quantitative effects on communication processes
and qualitative change in the general communication regime
[Naschold 1993]. However, in the program, the design
outcome of this restructured communication has mainly
been limited to work organization and only to a lesser
degree affected technical innovation. The present study has
explored the interaction in participatory design groups
having adopted corresponding dialogue criteria. The
resulting descriptive model shows, first, that the traditional
'roles’ in design, in a Meadian meaning, have been
distributed both over persons and time. Second, the design
activity appears to have moved its foundation to
communication and mediation, rather than construction and
modularization. Third, the power of the institutions and
organizations surrounding the design group is utilized
through explicit references in argumentation and conflict
resolution. Hence, when relating the descriptive model to
the intentions and the linguistic-pragmatic nature of the
dialogue criteria [Engelstad 1993], it can be said that the
nature of the small-group interaction corresponds to the
democratic objectives. However, this study has not
investigated the outcome of the design meetings. A separate
investigation of the development of the MEDEA system
[Timpka et al 1994] showed that the design differed
significantly from comparable hypermedia applications in
health care. For instance, emphasis is put on the
information content instead of software detail.

The use of sociocultural activity theory in this study has
both similarities and differences with previous applications
in the information systems field [cf.Kuuti 1991]. Here, the
theory is applied on design processes rather than system
designs and linguistic parts of the theory are used rather
than its psychological framework. In the theory, there are
several theoretical preliminaries to the concept of voice
[Wertsch 1991], some of which are particularily important
for the model developed in this study, e.g. the notion of
utterance, its connection to person and time, and its
dialogicality. Voices are used to deduce and organize
utterances in a dialogue according to their social and cultural
origin. It is exactly this predominance of sociocultural
structure over person-bound role that makes the theory
powerful for organization of the data from participatory
design meetings. In information system design grops,
institutions, economy and tradition can show in different
persons in their exercise of power and influence. For
instance, in design groups, tradition and resource are
important components in the 'gradient of resistance'
obstructing change of existing systems or prototypes
[Bowers 1994] and these conservative forces are seldom
represented only by specific persons in the group.
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Besides its theoretical yield, the sociocultural model could
also come to a pragmatic use. In revised form, it could be
employed, for instance, for reflection in the closing “round-
ups” of design meetings, in that the participants could
apply the model to explain their own participation in the
meeting and how they interpreted other’s behavior. This
way actions and events can come to be related to the factual
contributions of individuals to the resolution of conflicts,
the telling of the 'design story' and to the attainment of
project goals. However, the model is a result of an
empirical study and is not necessary what all parties
involved in information systems design would want or need
from such a model. Hence, for these reasons, and following
the lead from critical theory [Habermas 1984], it is
important to consider also normative models for use in
situations like ‘round-ups'. Simultaneously, caution is
needed when such models are suggested unilateraly by
interest groups.

This paper has introduced an inductive method for study of
participation in design where analytic constructs are
progressively brought into the analyses. The framework is
based on the fact that a “total”, definite or even “true”
description of the processes and practices that constitute
participatory design is impossible. Instead, in the building
of micro/macro links, the analyses have departed from field
data and use explicit intermediate level theories and
categorizations, to end in the formation of meaning and
discourse structures (cf. “Social Semiotics” [Thibault
1991]).The intermediate results can thus be used as
platforms for bringing in complementing theoretical
perspectives for the analyses, making linkage between
dialogue detail and societal structure possible. In other
words, participatory design is seen as socially complex
enough to require a unique sequence of analyses to be
composed for each study of its processes. To ensure rigor in
the analyses, arguments are built and external theories are
explained step-wise towards more general theoretical
representations of structure, process and outcome.

In conclusion, financial restraints, attitudes of middle
management and deficient communication between
departments are today recognized as problems frequently
reported from participatory design projects in commercial
organizations [Friis 1991]. Yet, even though these macro-
level problems are known and discussed, participatory
design projects in the information systems development
field continue to fail. There is thus an urgent need to study
the links between organizational strategy and small-group
activities. Also, to be able to identify such links and use
these in guidelines for action, a framework for analysis is
necessary which makes it possible, without losing rigor, to
follow macro-level social structures from the micro-level
interaction in design groups. This study has provided the
preliminaries for such an effort.
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