


























tential of design ideas from the dental assistants during these two limited experiments. We could still make seve-
ral iterations on the 'user interface design of the current prototypes to uncover more aspects of the dental assis-
tants' needs for computer applications for their daily work. But unfortunately we only had a qmte limited time
together with the dental assistants at the two courses. :

4. Potentlal breakdowns of cooperative prototyping

Although we describe the experiments as relatively successful there is a number of sources of potentially undesi-
red breakdowns in cooperative prototyping, and there is a number of problems to overcome to integrate such pro-
totypmg approaches in system design prOJects in general. In the followmg we discuss some of these issues,

41 Reachmg the limit of dlrect ‘manipulation

From our experiences it seems that it is when we reach the limits of the direct mampulauon possibilities that we
get undesirable breakdowns in the design situation. Even though HyperCard uses a card metaphor as the basis,
the users easily get lost in the process when the computer professional is starting to write code to manipulate the
cards. And if this kind of coding takes more than a few minutes, the users will loose their patience. This leads to
the idea that direct manipulation should be exploited as much as possible in tools for cooperative prototyping.

Rapid and direct manipulation of the prototype is crucial for cooperative prototyping, but it is not sufficient. In
order to keep a process going where the users envision a future work situation it is crucial, too, to preserve the
test data and examples related to their work when modifications to the prototype are made. Because of the quite.

“close coupling between user interface and data structure in HyperCard we in some situations had the problem of
not being able to convert (and even of loosing) parts of our test data during modlﬁcanon of the data entry and re-
trieval facilities. This leads to the conclusion that test data should be stored in a separate database where the indi-
vidual elements can be linked to the required user interface parts by direct manipulation.

4.2, Interrupting the fluent work-like evaluation

To pérform eooperative prototyping where modifications of the prototype are made frequently raises certain pro-
cess problems. When the users work-like evaluation is interrupted there is a great risk that their illusion of being
in the sitnation breaks or thpv looge the natience, Thug, attention shonld be nmd to both f'ndmo proper break-
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points where the modrficauons can be added to the prototype, and starting only reahsnc.modlficauons in order to
keep the designer's disruption of the users’ evaluation to a minimum. Related to this it is worth pointing out
that the designer should be able to assess the amount of work involved in doing a certain change. Thus the de-
signer must have a good understanding of the tools, by which he can assess the required changes. As an example
from the case we have described it was important to know when test data was preserved or lost. To some extent
we can say that the designer must know the design rationale behind the tools, and that a requirement to a good
tool is that it provides appropriate and consistent ways for the designer to understand what is going on in the
desrgn situation. :
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Moreover, there is also the d nger that the designer's attention will be fully directed towards the modification of

the prototype. This is in particular the case if the tools allows for preparation of modifications in parallel with
the users’ ongoing evaluation (Hauerslev and Jakobsen, 1988). Here examples show that the designer s attention
at some points was fully directed towards programming. All in all it seem 0 be a good idea to have a co-designer

to facilitate the evaluation process as proposed in (Hauerslev and J. akobsen 1988) when prototype modrﬁcaﬂons
take place on-line. ' :

4.3. Unrealistic expectations

The limited prototype that was developed in our experiments is not suitable to be part of a future application for
a number of reasons, e.g. its lack of integration with real database facilities. An obvious disadvantage is that the
prototype has to be thrown away when the experiences gained from it have been used in later prototypes which
in turn are used for implementation of the final application. This makes it important for cooperative prototyping
that the designers are able to adjust the users’ horizon of expectations regarding early prototypes. An example
mentioned earlier indicates that some dental assistants thought the current prototype was a product already avai-
lable for purchase. If this kind of misunderstanding is not adjusted immediately it can be hard later on to explain
to the user why it will take e.g. two years to implement a full-scale system including database and networking.

It is important for the group to keep reminding itseif that Lhe current prototype is not the final apphcatmn and
that it has limitations of different kinds which may or may not have relevance for the actual evaluation situation.
Thie users should know, that just because the designer has prepared in a certain way, it does not mean that they
have to accept the prototype as it stands. .

Moreover, the exploratory prototyping approaches in general require that the computer professional has to have a
good understanding of how realistic it would be to implement the features exposed by the prototype. This is to
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prevent unrealistic expectations (Ehn and Kyng, 1984, Bgdker et al., 1987). Not because we should avoid experi-
ments with features which are unrealistic or utopian, but because we need to discuss the trade-offs of such fea-
tures (one conclusion in a certain case could be that implementing an apphcatlon without this feature is s1mply

not worth while).

4.4. Limitations of the design tools used

Although HypeICard and Reports are not the only tools to be used for cooperatlve prototypmg we will bneﬂy
mention some of the specific problems that we had with these tools.

We discovered some problems with the integration of the tools. It has been mcntmned that the card metaphor
used by HyperCard seems like a good idea for this kind of application domain. However, the card structure in
HyperCard raises problems in combination with Reports, because printouts often has to break with the card-in-
stacks structure: how easy is it to e.g. write out all information about one patient ? Moreover, Reports function
almost like HyperCard, but only almost, and the two are not fully integrated (and not fully separate). As an ex-
ample it is not possible to copy HyperCard code between scripts in HyperCard and scnpts in Reports. And

- Reports does even not support debugging the way HyperCard does it

There is quite a few database issues that cannot be explored with HyperCard as the prototyping tool. The most
striking examples are multi-user access to the data in the system, and data security issues. These important data
base aspects of case recording systems have to be envisioned with other tools. These observatlons advocates for
the use of an integration of HyperCard with a 'real’ database system10,

~ The HyperCard tools does not provide multi tasking facilities, e.g. editing of more than one script at a time, and

editing scripts concurrently with the execution of programs. Such facilities are needed to support preparauon of
prototype modifications in parallel with the users evaluation in line with the experiments described in (Hauerslev
and Jacobsen 1988). We find such a parallelism useful and it can be utilized in situations where the users can
proceed with their tasks using the prototype without interruption, while a change is prepared by the designer. In

* our experiments programming of button scripts for new functionality could have been prepared in parallel with

14 eitnd Ty sha dantn? nosliotanis me
the ngerg pvnhmhnn hecange the prototype was q._:::e stable and conld he -cpc.a-wu by the denta ‘womla“‘w on

their own.

The required parallelism could be supported, e.g. by a network with two workstatlons and multi-user access 1o
the code of the prototype. These are facilities which are standard in more advanced programming environments
such as Interlispl! and Unix!2. These limitations of HyperCard make it harder to try to do even simple pro-
gramming in sessions where users participate. The (only) realistic kind of programming, that we can imagine be-
ing possible in situations with users participating, is reuse of code fragments or copying the idea from one plece

of code'to another

. " . I
5. (“etfmo going with coepera!!ve nrototyning
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In this sectlon we will outline what we find are the most important issues for getting going with cooperatlve
prototyping experiments in the early phases of system design prOJects

5.1. Preparation of experiments

The most important prerequisite to get going with cooperative prototyping is that a group of users and profes-
sional designers can work together without disturbance, e.g. that the users are free to participate. This was quite
easy for us to achieve during these courses, thus our situation might be more ideal than system design practice. -

Another prerequisite is preparation of the experiments. The designers must take the initiative to help the group
as a whole get a mutual understanding of what the process is all about and to bring the users in a situation where
they can envision a future work situation during the experiments. It was possible for us to our knowledge from
earlier courses to prepare prototypes and test examples. In other cases it is necessary for the professional design-
ers to spend much time with the users before getting to this point. In (Grgnbazk, 1988) it is recommended that a
working group consider and discuss at least questions related to the following issues when organizing experi-
ments in system design projects: Purpose of experiment, extension of prototypes, selection of participants,

preparation for participants, setting of the experiment, and evaluation criteria. In (Greenbaum and Kyng, forth-
coming) a number of suggestions for how this early work of a working group can take form, are discussed.

104 integration of HyperCard with a relational database system called ORACLE (Trademark of ORACLE Cozpora.twn) that
run on both mainframes and Macintoshes already exists.

11geg (Teitelman and Masinter,1981)

12Unix is a trade mark of AT&T Bell Laboratories
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Regarding the discussion of the extension of prototypes we will also point at the importance of exploring alter-
natives instead of freezing the first idea. In our experiments we did not develop alternatives in parallel, we only
used the existing systems as sources of comparison. When needed, alternative prototypes should be developed and
used to enhance imagination about dlfferent possible future use situations, which in turn helps the users to be-
come active in the discussions.

The designers are the process cxperts who know how to focus the evaluation and discussions. Thus the designers
shiould prepare themselves to play different roles such as conductor, designer, and programmer in the experiments
such as discussed in (Hauerslev and Jacobsen, 1988). In our experiments the singlé designer played all the diffe-
rent roles, which might not be ideal when modifications are made on-line as discussed in section 4.2.

5.2. Access to domain specific objects

HyperCard can to some extent be viewed as a domain specific design tool for the type of application domain
studied in this paper, because its basic structure suits well with the traditional structure of the artifacts of the
domain. In general we would argue for domain specific objects in the design environment. If we consider the suc-
cess of 4'th generation tools it can be explained exactly in this: they have been designed for large-scale informa-
tion storage and retrieval applications, and standardized program fragments related to the domain of mformatmn
systems, are built in as primitives of the tools.

. In the preparation of the 1st prototype we reused and modified a set of stacks already prepared for a related type of
application namely a case record system for general practitioners(Bajlum and Nielsen, 1988). This reuse was a

quite important step towards the rapid design of the 1st prototype. A useful facility for us in our preparation as .

well as in the prototyping sessions would have been a library of basic objects for the particular use domain com-
bined with documentation and search/browsing facilities. We have partly build a collection of such objects in our

preparation, and we would have needed to expand this further if we had gone on with the prototyping activities,

e.g. scripting in Reports. The scripts for search criteria combining several s'taCks are complicated and hard to de-
bug, which Would make it almost impossible to write them from scratch in the prototyping situation.

5.3. Users in charge of the evaluation

In our experiments the users have been in charge of the keyboard and mouse during testmg, except for initial
demonstrations given to the groups. We find that there is a vast difference between the kind of user enthusiasm
and response that we get in the case of demonstration and the case where the users are in charge of the prototype.
Demonstrations are boring, but when getting their hands on the prototypes the users get a better chance of play-
ing that they are in their daily situations, and thus, they get a better chance of using the skills that they have in
the domain. The computer professional should act as a conductor and as an observer of the evaluation. When
breakdowns occur for the users due to their need for more training he/she should intervene as a teacher. And
when breakdowns occur for the users due to lacking or bad design he/she should intervene as designer or pro-
grammer. ' : '

The need to let the users get their hands on the prototypes requires that the prototype has a certain degree of ro-
bustmess, at the same time, though, as the designer should be able to make the needed interventions. It is the

professional designers who need the flexibility whereas it is the users that need the robustness in order to have
any realism in their examinations,

Jlvreiy i)

6. Concluding remarks

We have described an examplé of a technique for system-design called cooperative prototyping. Experiments with
design of a case record system for dental clinics at municipal schools have been reported on. We have used the
qmte cheap off-the-shelf tools, HyperCard and Reports running on Macintosh workstations.

The tools allowed us to develop an initial prototype with an effort of two days of work based on our knowledge
of the use domain. The initial prototype- was on the one hand stable enough to be evaluated in a work-like situa-
tion, and on the other hand flexible enough to allow on-line modification. Thus we conducted a cooperative pro-
totyping process where users used the initial prototype for work-like evaluation, and in cooperation with the de-
signers we modified the prototype whenever breakdowns in the work-like situation occurred. This process created
" aremarkable user enthusiasm and response that we claim is valuable for the early stages of a desxgn process in
order to achieve a well-tailored system for the users. Thus we see our experiments as a promising example indi-
cating that cooperative prototyping approaches may become realistic in the future of system design. However, it
is not without problems to reach this goal and we need to go on improving our understanding of both coopera-
tive design processes and the needs for tools to support them. We believe for the moment that the most promls-
" ing direction to'move is to go on building domain specific tools to try out the ideas in real design situations in
cooperation with groups of people who work in these domains. Beyond these specific expenments we hope to be
able to develop the ideas of cooperative prototyping, in line with the dlscussxons in this'paper. '
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Appendix B

L e e s
T

Reports™ is used in the following way: The screen image consists
of a menu, some rulers and three sections, which corresponds to’

the header, the details or listings, and the footer of the report

For the header section, a field is laid out into whiche.g. a

text can be entered.

In the details section fields can be laid out similarly,

for instance a field for name:
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