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ABSTRACT

Combining participatory design of groupware systems and
organizational changes with training for a modeling
method and groupware applications” usage is supposed to
support the introduction of socio-technical systems in work
organizations. In this paper we present our experience with
the training of the employees of three companies which
had started using groupware or planned to do so. From our
experience in a number of designing and training sessions
we have derived elements of an improved training method.
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INTRODUCTION

Training and participatory design are closely interrelated.
All stakeholders in the design process, especially the users,
have to be well informed about the general type of system
under construction and its potentials. Before people are
asked to comment on a prototype, they should be able to
use it and to test it. This needs training. The knowledge of
the basic features of a system and their usability has not
only to be conveyed shortly before the usage of a new sys-
tem starts, but already for the purpose of participatory
design. The ahility to test a prototype is only one example
amongst others, for instance, being able to analyze and to
reflect tasks, to understand the documents and models of
the design process etc.

Although participatory design and training are closely
related, this relationship is only rarely and then not exten-
sively discussed in participatory design literature. Kensing
et a. (1996) propose a co-development of users qualifica-
tion to prepare them for using the developed system and
they suggest "an initial and ongoing introduction of user
representatives to the method used in the project as well as
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to what is expected from them ...[pp 134]”. Kautz (1994)
emphasized the relevance of knowledge of participatory
design in computing education and Mambrey et a. (1996)
focus on the qualifications which are required for user
advocates who have to combine knowledge of computer
science with understanding the user’s point of view.

This set of the relevant aspects of training described in the
literature has to be enlarged if participatory design aims at
systems which support communication and cooperation.
This is the case with groupware where the users have not
only to judge how they can control the interaction between
them and the system, but also how the mediated interaction
between them and others can be successfully coordinated.
Thus they have to comprehend that the effect of groupware
applications cannot exclusively be understood from an
individual perspective.

The participatory introduction of groupware encompasses
at least two aspects: the development and/or the configura-
tion of the technical system and the structuring of the or-
ganizational system into which the technical system has to
be embedded. The participants should be able to take both
of these aspects into account. However, our experience
reveals that also in the case of groupware, the participants
are too exclusively focused on the technical aspects of the
interface if their attention is not explicitly directed towards
the specific needs of cooperation and communication sup-
port. Even, if the participatory design process is clearly
task oriented, this does not automatically imply that the
interrelation with the tasks of others is taken into account
(Schwabe, 2000).

We found that participatory groupware design needs ex-
plicit training units, which have to include the following
aspects:
- Learning about the specific potential of groupware
Understanding the interrelation between organiza-
tional and technical systems and the socio-technical
character of groupware
Ability to analyze and to understand one’s own task
and its relations to the tasks of others (coordination
theory, Malone 1990)
Methods to describe and to represent tasks, structures
of communication and cooperation and organizational



relations

Competence to comment on models of socio-technical
systems

Ability to cooperatively test a prototype

Organizing such a complex web of design, learning and
usage of systems is faced with a number of problems.
Combining training and participation implicates a di-
lemma: The less training is conducted, the poorer is the
ability of the participants to understand their interests and
to relate them to the system. However, the more training is
offered, the more influence have the trainers who might -
intentionally or not - convey their beliefs about the design
process to the participants. Furthermore, groupware does
not only support the usual ways of task performance but
also implies that tasks are newly structured. Since the
trainers are usually aso the facilitators of the whole proc-
ess of participation, it might easily happen that they are
considered as experts for the re-structuring of the tasks.
Furthermore, the complex training program can support
the phenomenon of “evolving groupware” (Orlikowski
1996) while also being distracted by this evolutionary
process.

Thus, the decision of how to conduct an appropriate train-
ing in the case of participatory groupware design, how to
organize the units of the training and how to choose proper
methods is not trivial. The literature offers hardly any
practical hints about how to find the right decisions (PDC
94,96,98). For the most part, the studies (Prinz et a., 1998,
Krabbel and Wetzel, 1998) are focused on training which
takes place after the customization of the system is fin-
ished. By contrast, our approach identifies the essentia
need for training for those units which precede this state of
learning to use the finally customized system. In these
units we have gathered experience of certain methods such
as presenting scenarios, offering role plays, using diagram
techniques to explicate organizational structures or com-
bining prototypical screenshots with diagrams. Thus, we
start with an overview of how an ideal training concept
could be organized. In the following, this idealized concept
is compared with our empirical experience and an extract
of our essential findings. On this basis, we will conclude
with a proposal of an improved training concept for the
purpose of the participatory design of groupware applica
tions.

Our empirical investigation stems from the cooperation
with three different companies: The first one is a training
and consulting company with about fifty employees. It
offers a wide range of training courses in the field of pro-
fessional further training courses. Our clients are employ-
ees whose tasks include course development, marketing,
office work and administration. The second company is
actually a combination of fifteen printing, media and PR

companies that cooperate very closely with approx. one
hundred employees. The participants of these companies
are clerks and workers with a variety of different tasks.
The third company is a very large one with about 6000
employees which sells adhesives, cosmeticg'toiletries, de-
tergents/household cleaners and industrial and institutional
hygiene/surface technologies.

We ourselves were not only active as researchers in these
different companies but also as trainers, facilitators and
consultants. For the most part, it only became apparent
during our training whether a member of the companies’
personnel was willing or able to play the role of an trainer,
facilitator or consultant. Since we could not identify these
persons in advance, we were not able to systematize our
training by referring to approaches which differentiate
between certain groups, such as leaders, consultants and
basic participants (Timm et a. 1998) or facilitators
(Yoong, 1999) or mediators (Okamura et al., 1994).

A CONCEPT OF INTERTWINING TRAINING AND
PARTICIPATORY DESIGN

To handle the complexity of training requirements we
focus on four learning objectives: understanding the poten-
tial of groupware applications, learning to use an appropri-
ate modeling method, learning how to develop concepts of
groupware applications in the context of organizational
conventions, and learning to use groupware to carry out
concrete tasks. Each sub-objective has a corresponding
learning unit which can be carried out either in a one day
workshop or in a number of team sessions. Although the
four units are logically based on one another, we avoid
strict sequencing. By contrast, the units can be partly in-
terwoven. For example, we consider it helpful to introduce
the modeling method while still being in the ”Learning
groupware concepts’ unit. By proceeding in this way, we
can explain groupware aspects by employing simple dia-
grams. Figure 1 shows the four learning units and their
logical sequence.

The way in which the arrows in figure 1 cut the borders of
the boxes indicates that the activities can be interwoven.
For instance, one can see that "Learning the modeling
method” might be started while parts of ”Learning group-
ware concepts’ are still being carried out.

As a fundament for al units, an understanding of group-
ware technology and groupware concepts is necessary. The
participants should get an overview of the possibilities,
limitations, problems, and pitfalls of these types of multi-
user applications in the context of organizational struc-
tures. The most important learning objective of this first
unit is to understand that the participation in the develop-
ment of groupware applications has to combine technical



and organizational aspects. Thus, the focus is to realize the
relevance of organizational changes and the implications
on one’s own workplace and that of others.
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Figure 1: The learning units

To participate in designing groupware systems we find the
use of an easily comprehensible modeling method essen-
tial. We have developed our own modeling method called
SeeMe. It is a diagramming-technique for modeling semis-
tructured socio-technical systems (Walter and Herrmann,
1998). It provides specia concepts for the representation of
vagueness, incompleteness, and contradictions that are
inherent to user requirements and organizational struc-
tures. Fig. 1 is an example which shows incomplete speci-
fied relations to avoid the expression of strict sequencing.
More information about the specifics of and experience
gathered from SeeMe can be found in Herrmann and L oser
(1999) and Herrmann et a. (2000). SeeMe provides a third
aternative to informal methods (such as rich pictures) and
formal methods (such as UML or Petri Nets). We suggest
the use of diagrams instead of linear text to represent com-
plex organizational relations between roles activities, con-
ditions and resources.

SeeMe diagrams are a means for discussing drafts of
groupware systems. The learning objective of the second
unit is to make the participants familiar with the basic
concepts of SeeMe. They should learn to "read” given
diagrams which represent different views on the systems,

such as an overview, detailed views, object oriented or
activity oriented views. Furthermore, they should be able to
propose modifications of the diagram according to their
requirements. They should as well be able to develop basic
diagrams in team work and to present them to others.

The learning of how to model a groupware application is
closdy related to the previous unit of learning the model-
ing method. While drawing and detailing examples of
diagrams, more concepts and elements of SeeMe will be
introduced. Aside from modeling the technical features of
groupware systems, the participants should mainly learn to
describe organizational conventions and social relations or
implications like responsibilities, coordinative dependen-
cies, privacy requirements, and individual interests. In
joint designing sessions they should learn how to express
connections and interrelations between roles, to clarify
misunderstandings, to discover and discuss possible mat-
ters of conflict, and to find trade-offs in the early phases of
the design process.

The fourth sub goal is learning to use concrete groupware
systems. In contrast to single user applications, which are
familiar to most of our clients, groupware systems require
the consideration of organizational behaviour. By reflect-
ing their expectations and experience in using groupware
applications, the participants should realize the need for a
critical mass of participants, and for triggers, and conse-
quently the usefulness of organizational rules or conven-
tions. During this learning unit, parts of other units are
repeated to enable continuous improvement.

Obvioudly, the activities which are necessary to achieve the
described sub-objectives have to be carried out coopera-
tively and can be supported by groupware itself. Therefore,
the training units should take place in workshops and team
sessions. In the following chapters we will discuss our
experiences with the methods.

LEARNING GROUPWARE CONCEPTS BY EXAMPLES
In the research project LOOK® we taught groupware tech-
nology to the employees of two companies. The workshops
with the participants of the respective companies were held
separately. The first workshop for learning about group-
ware concepts was held with employees of the training
company. In this workshop we used scenario-based train-
ing as a method. The other workshop of this unit was held
with employees of a media company. In this workshop we
employed role plays.

The Case of Scenario-based Training
Eleven members of staff of the training and consulting

1 http://iundg.cs.uni-dortmund.de/projekte/l ook/



company took part in a one day workshop where they were
introduced to groupware concepts and their organizational
consequences. We had some preparatory workshops, inter-
views and observations in advance to get an overview of
the company and to gather detailed information about the
employees” working tasks. The company had not used any
groupware before and offered only low bandwidth access to
the internet. Only a few participants had their own email
address. The location of the workshop was a special meet-
ing room equipped with devices for video conferencing and
electronic meeting support. The presenters and role players
were scientists who were used to working with these sys-
tems.

We started presenting a set of typical groupware applica
tions, e.g. video conferencing, joint editing and shared
workspace, to provide an introduction to the variety of
existing groupware systems. On the basis of the used sys
tems we explained aspects of the supported communica
tion, coordination and cooperation processes. The exam-
ples were based on a typical cooperative working task of
the employees which had been derived from our earlier
investigations. After the more theoretical introduction,
where we used SeeMe diagrams, we presented a scenario:
common tasks in preparing training courses were per-
formed using a variety of groupware applications. A mod-
erator explained the important steps of the stage play and
directed the participants attention to posters and slides
with corresponding SeeMe diagrams. During and after the
performance we asked the employees to comment on the
presentation. It was obvious that the participants had
roughly comprehended the diagrams. They referred to
details in the diagrams to make their contributions more
expressive. This was often the case in discussions on or-
ganizational aspects.

The discussions revealed to us that the basic concepts of
groupware had been understood. Previously expressed
scepticism about the usefulness of groupware in their
working domain had aso been eradicated. All employees
were motivated to participate in designing a groupware
application for their company. However, we were not sure
whether the participants had really realized the socia and
organizational aspects of groupware. One reason for our
doubts was that the presented scenarios dealt with the
participants” daily tasks for which they had aready devel-
oped organizational conventions. Therefore, there was no
need for them to reflect on the organizational aspects con-
sciously. To improve this learning unit in the next work-
shop, we replaced the scenario which had dedt with a
well-known subject by arole play with aless familiar task.

The Case of Role-Play-based Training
Nine employees of the media and printing company took
part in the other one-day groupware workshop. We had

two sessions in advance to get an overview of the company.
Like the participants of the first workshop, they had no
previous experience in using groupware. The company had
just started to build up an intranet and due to technical
reasons only a few people had a persona email address.
The workshop took place in a multimedia classroom with
computers for every participant (Figure 2). We prepared
the computers” desktop according to the role plays by pro-
viding web-based clients for email, chat, team agenda, and
shared workspace through a specialy designed workshop
portal site. Four scientists and two students, who were
familiar with the groupware systems, supported the par-
ticipants by answering questions and giving hints. Help
pages and instructions for the role plays were aso avail-
able viathe browser.

Like the first workshop we started by presenting a set of
typical groupware applications. This time the examples
had no relation to the employees” working field. In the
following we asked the participants to carry out three sup-
posedly simple role plays by exclusively using the provided
groupware systems. For example, one of the tasks was to
write down alist of al the team members” hobbies and to
publish a document with the results in the shared work-
space. Using the help pages and some ora advice the par-
ticipants were able to operate the groupware systems.
However, they could not solve the task. In a discussion
after the first role play they identified a lack of organiza-
tional rules as the main problem.It was, for example, un-
clear who was responsible for grouping the hobbies, and
chat meetings were difficult because only few people par-
ticipated and others were using a wrong chat channel. We
suggested setting up some rules and responsibilities before
the next task began to avoid such misunderstandings.
However, they were not able to directly apply these rules.
Thus, the teams could not solve the other tasks.

In the following discussion it became obvious that the
employees had realized the socia and organizational im-
plications of groupware. Missing or insufficient rules were
identified as the main problem. Missing time and difficul-
ties in using the groupware systems were mentioned as the
second and third important reasons for their problems in
accomplishing the tasks. One participant who found the
tasks to be too simple at the beginning of the workshop
changed his mind later and claimed that the tasks were not
closely enough related to the usual work of the company.
Some found it frustrating that they could not solve a single
task. All employees expressed their willingness to partici-
pate in the planned designing of a company groupware
system. Some suggestions to improve the available sys-
tems, e.g. automatic notification about changes had aready
been made during the workshop.



Figure 2: Multimedia classroom

Comparing the two workshops, we conclude that role-play-
based training is more appropriate to achieve the learning
objective of this unit than scenario-based training. While
the participants of the first workshop mainly discussed
technical details and requirements of the presented sce-
nario, the participants of the role-play-based workshop
focused much more on the organizational requirements of
groupware usage. However, the problem with role-plays
can be that the users become frustrated if they cannot suc-
cessfully solve the tasks.

LEARNING THE
METHOD

SOCIOTECHNICAL  MODELING

The modeling method SeeMe and relations between
units related to SeeMe

To support the design of groupware-applications we use
the modeling method SeeMe to support the depiction of
technological issues and organizational agreements. We
add specific types of mock-ups — so called show-cases — to
the models abstract elements to enhance comprehension
(Walter and Herrmann, 1998). The goal of teaching this
method in special training sessions is to enable the users to
reflect on a design which is represented in models. Fur-
thermore, they should be able to modify these models and
express new ideas using the modeling language. In order to
bring modeling into practice, we applied two units: in the
first unit we introduced the modeling method to larger
groups to create a basic understanding in the whole or-
ganization. The teaching methods and the experiences
gathered are described in this section. In the second unit
we developed a model of an existing practice, the PDF-
Workflow, which was recommended as an area worth
discussing. Goals to be achieved, methods used and experi-
ences gathered from this unit are presented in the follow-
ing section " Learning to design groupware with models’.

The goals of the initial training concepts of SeeMe were to
create a "feeling for models’, to teach abstract thinking
based on diagrammatical representations of models and to
teach a basic set of notational elements. The group ad-
dressed this time was the entire organization, workers who
had to deal with the area of interest — the PDF-Workflow
in this case — were in particular asked to participate. This
group was to become especialy involved in the design of
further technical support for the PDF-process. The partici-
pants were urged to be able to read and understand dia-
grams and to be motivated into trying to express ideas of
their practice using diagrams.

We had to take into consideration that the participants had
varying backgrounds in their personal history and current
professional position. Applied training methods could not
make much use of a shared understanding of organization
or practice. Neither could any of the participants be ex-
pected to have any previous experience in using diagram-
matic modeling methods. Two one-day sessions were held
(session A and B). The 12 participants in session A repre-
sented a great variety of position: managers, graphics de-
signers, sales personnel, office personnel and participants
of a further education program. The session took place
away from the participants’ workplace. Session B took
place in a seminar room at the company. The group of
participants of this session was more homogeneous. Basi-
caly, two groups were participating: apprentices and the
operating personnel of printing devices.

Structure and methods for teaching diagrammatic
modeling

The unit was divided into three sub-phases. The first phase
was supposed to create motivation to learn the method by
giving a comprehensive example. The second phase was to
introduce and practise the basic elements. During the third
phase the participants were to do some modeling from
scratch in small teams.

Motivation phase

At the beginning of the training session it is necessary to
show the usefulness of modeling methods, to create moti-
vation amongst the participants. We referred to examples
and experiences of the groupware training to do so. Thus,
we were referring to the participants state of experience
stemming from the initial training. The reported problems
were made visible with models which

a) reflected the tasks and tools that were assigned to
the problems and

b) reflected possible structures for solutions.
The first group started discussing the proposed solution
presented in the diagram. They understood the solution

relatively fast. Furthermore, the participants showed that
they were able to follow a presentation based on a diagram



notation instantly.
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Figure 3: Structure for teaching diagrammatical modeling

The second group was more reserved. One reason could
have been that most participants in that session had not
participated in the Groupware training. Subsequently, the
initial phase was not well oriented towards the needs of
these participants. The end of this phase was based on the
idea of asking for proposals to improve the presented solu-
tion depicted in the diagram.

Introduction of basic modeling concepts

In the following phase we tried to creste a basic under-
standing of the main elements of the notation. We used a
pinboard to introduce elements, present examples and do
some simple practising with the participants.

Therefore, the set of notational elements was grouped into
three sets. The "basic set” consists of elements, which are
absolutely necessary to draw models (e.g. roles, activities,
entities and relations). The "extension set” includes addi-
tional elements which are used more seldom or express
details which are only needed in certain cases (e.g. ramifi-
cations, modifiers etc.). The "experts’ set” includes ele-
ments which are only used in special cases and which
could be omitted to reduce the complexity of the introduc-
tion. This set was excluded from the training. The basic set
was introduced and taught primarily, whereas the ” exten-
sion set” was only briefly introduced by giving examples.

Exercises were then used to practise basic tasks of model-
ing. These tasks are needed for all modeling tasks such as
commenting on diagrams or creating alternative represen-
tations. The participants learn to read models by interpret-
ing the presented elements and how to explicate the basic
structures of models: Participants were asked to assign

appropriate terms to notational elements. Cases of possible
ambiguity were widely discussed amongst the participants.
An example might be a ”server”, which could be arolein
a model of a tennis game or an entity in a model in soft-
ware domains. The tutor tried to hold him back and to
leave it to al the participants to find a good answer. The
resulting discussions clarified the concepts. Again, the first
group was participating more actively than the second.
Similar tasks were used to explain "relations between the
basic elements’ and the participants were asked for their
ideas on possible examples. One interesting example that
came up was how "an examination” should be modeled,
which is a hard task for inexperienced modelers. The dis-
cussion dealt with possible entities representing ”knowl-
edge” and "judgement”, the activity representing the "task
of examining” and the roles involved in this task. This led
to a deeper understanding of the possibilities of the model-
ing notation as well as the underlying concepts.

To complete the introduction of the basic concepts we
introduced a more complex example. To practise reading
and reflecting diagrammatical representation, the partici-
pants were asked to "read” the diagrams aloud. So the task
was "Explain what you see in the diagram, following its
structure.”. The type of reaction which was becoming more
and more noticeable was that they began with the follow-
ing words: ”1 don't really understand what’s shown here,
but what | see is as follows...” Obviously, they could not
really understand much of the diagrams, since they were
not provided with enough context. But this raised the ques-
tion of the possible comprehension of diagrams without
enough pre-understanding in the modeled domain. In this
course it was also visible that they were able to apply the
learned notation for reading and trying to understand dia-
grams. They tried to express some hypotheses about what
could be meant by parts of the models. Interestingly, they
were able to uncover some of the diagrams problems
which resulted from inconsistencies or nonconformity with
modeling rules. Because the participants statements also
revealed that the challenges were partially too demanding,
we tried to give more assistance in session B: We intro-
duced the context of the example and presented the initial
diagram that gives an overview of the successive diagrams.
The task was aso changed: The participants were asked to
"comprehend, explain what is depicted and discuss prob-
lems’. The example itself was left unchanged, so that the
problems discovered by the first group still existed for the
second group. Thus, it could be observed that the second
group also discussed the major problemsin the diagrams.

Teamwork: Modeling a simple case

For the final phase of the session we prepared a set of ex-
amples that were to be modeled by groups of 3 to 4 partici-
pants. The participants were prepared for this task by being
given a brief introduction of how to extract facts from a



given text which was to be modeled. They were supposed
to start by marking parts of sentences that might be as-
signed to the notational elements, a common technique for
creating diagrams from texts. The participants could use
paper, slides or pinboards to design the diagrams.

The resulting diagrams showed that the use of the basic set
had been well understood and the groups were able to
express facts using the presented notation. But the dia-
grams also revedled some expected problems on different
levelsin performing modeling tasks well:

One group had depicted only 5 elements and their
relations after the given hour. They were still discuss-
ing the directions the arrows should have, and how the
facts of some phrases in the example should be inter-
preted. They were lost in details, instead of drawing
the big picture first and concentrating on the details
later. This problem is caused by the approach to work
closely with a given text. We realized that the group
would have benefited from more guidance from the tu-
tors, who could have asked them to focus on the over-
all view first, instead of getting lost in detail.

Another group had problems with the partitioning of a
complex diagram into parts that are easier to handle.
They designed a single chart with too many relations.
Consequently, the drawing was not comprehensible for
others. This is a known problem resulting from a bot-
tom-up approach. Modelers need experience to be able
to see possible partitions.

Another common problem was that, in search of more
guidance, they tried to copy existing examples. There
was only one more complex example that had been
used earlier. The overall structure of the participants
exercising task was organized similarly to this exam-
ple. On one hand, this led to well structured models.
On the other hand, the participants introduced ele-
ments that had never been mentioned in the texts by
simply copying the patterns of the earlier example.

The models were presented to the group and the problems
of the participants which occurred when designing the
diagrams were discussed.

Finally, the participants reflected on what they had learned
about modeling. The learned modeling methods were
mainly evaluated under two aspects: the guidance for ana-
lyzing domains and the usefulness for reflecting on current
work practice in principle. The two groups were very dif-
ferent in the overal assessment on the relevance of the
modeling method for their personal day-to-day work. The
first group thought of modeling as a tool that in some do-
mains of their own work could be helpful for thinking
about how work is organized. The second group thought of
modeling as "being interesting in principle, but realisti-

cally not having much relevance in day-to-day practice.”

To summarize the experiences gathered with this unit, we
can see that users from very different backgrounds were
able to work with the notation. In the diagrams the partici-
pants created, it became obvious that the groups were able
to use the notation for expressing given facts. The motiva-
tion to try to express ideas from their own professional
experience using diagrams differed. As explained above,
the final motivation of the first group was higher, the sec-
ond was lower. This difference might have been caused by
the different structures of the two groups. The overall
structure of the training was successful. Further improve-
ment can be achieved by selecting more appropriate and
better prepared examples. With more homogeneous groups
it should be possible to select practice tasks from domains
which are shared by al participants. This will make it
easier to see possible relevance for personal work.

LEARNING TO DESIGN GROUPWARE WITH MODELS
With the presented training, users now should be able to
understand what is depicted in diagrams and should be
able to create diagrams for certain topics. What is missing
then is the application of this knowledge to make proposals
for groupware support for cooperative tasks in a personal
context. This transfer to one’s own work context needs to
be made from two directions: the modeling notation should
be applied to one’s own work context and groups should
learn to discuss organizational aspects using these repre-
sentations. We tried to integrate both aspects in sessions
where users became increasingly involved in using the
modeling notation and in thinking about organizational
and technological requirements resulting from their cur-
rent work practice.

The method was simply to ask the participants to model a
carefully selected task relevant to their work. We supported
them in using the method. The activity of explaining nota-
tional constructs became less and less necessary, so that in
the end we were increasingly able to behave like modera-
tors, simply structuring the discussion.

The selected modeling task dealt with the "PDF-
Workflow”, the process of creating print products using the
Portable Document Format technology. There were several
reasons why this topic was chosen:

For some people it is current practice in the organiza-
tion.

Some experts knowledge is far more developed than
that of many others who will soon have to work within
the process. Consequently, there is a need for a knowl-
edge transfer from these experts to future practitioners.

There are ideas of supporting this domain with various



types of technical systems.

The future organizational development, especialy the
development of new services, will have this domain as
a central element.

So the goa for modeling the process was to create a foun-
dation for training others and for discussing possible tech-
nical support for the " PDF-Workflow”.

There were six modeling sessions of two to three hours.
Six workers were regularly participating: two participants
were technical experts in the domain. Two were sales per-
sonnel interacting with customers. One participant had a
management position and another was a designer.

During the initial modeling session, a first diagram was
created that gave an overall view of the major tasks in the
process. The following two sessions were needed to fill in
missing detail. The increase in explications resulting in
elements in the models was enormous in these sessions.
While discussing the new details, modeling constructs
were introduced and applied instantly. Sometimes earlier
mistakes in using the notation as well as misunderstand-
ings between the participants were uncovered and led to
corrections of the models. The fourth session dealt with
peripheral tasks that are performed in parallel and are
closely interrelated with the process itself. The fifth and
sixth session were used to prepare a training unit for other
members of the organization. The models were dightly
changed to give sometimes less and other times more detail
on specific parts of the process. Screenshots were inte-
grated to give a clearer view on how the tasks are per-
formed using the existing tools. The last three sessions
operated on a model which did not increase its complexity.
There were corrections, additions and deletions that pro-
duced only little difference in terms of the number of ele-
ments or similar measurements. However, the structure
model gradually became more and more elaborated step-
by-step. Figure 4 is the overview of the model showing the
major steps of the workflow. There are atogether 18 addi-
tional diagrams describing more details that can be navi-
gated from the overview by clicking the black areas. The
reader should take the following numbers as a hint of the
complexity of the final model: there are 271 basic elements
(153 without repetitions) including 55 activities, 80 entities
and 30 roles in the process, connected to 240 relations.

The group was able to create a very complex representation
of their work practice and they discussed their knowledge
in order to develop a shared understanding of this practice.
The participants were able to handle the diagrams in the
discussions and to create material for the training of oth-
ers. In the near future we will carry out training of the
PDF-Workflow for al workers in the media company
based on the diagrams.
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Figure 4: Overview of the model

LEARNING TO USE GROUPWARE FOR REAL TASKS

In the third case, the company had already started the roll-
out of the software system. Its name is Techknowledgy®
and it is a combination of a knowledge-management and a
computer-based training system. The development of the
system was not subject to participatory design, but it was
seen to be desirable that the organizational rules for its
usage and the set of content conveyed by the system be
improved with the help of the users. The initial version of
the system contained tutoria units for the usage of Micro-
soft Office. A user with a certain question can try to iden-
tify the appropriate training unit by using the system’s
search engine or by browsing. The training units are linked
to a series of animated screen shots dealing with a certain
problem. If users are not able to solve their problem with
the tutorial units they can employ the communication sup-
port features of Techknowledgy and publish their question.
Thus, other users are able to read this question and try to
answer it. If the other users are not able to provide a suffi-
cient answer — for whatever reasons —, it is guaranteed that
ateam of experts will answer the question before 8 am the
next day if it is submitted before 4 pm on the current day.

The users were expected to start with the relatively simple
domain of Microsoft Office with which they were aready
familiar. The next step was to support the roll-out of a new
Lotus Notes release with Techknowledgy without addi-
tional training courses. The overal aim was to make the
users more open minded towards the cooperative features
of the system and the potentials of computer-based knowl-
edge management. Of course, the system contains informa-
tion about itself.

To reach this aim, everyone who wants to become a user
had to take part in a 1.5 to 2 hour presentation and discus-
sion with about 20 to 50 other participants. Because of the
large number of potential users (6000!) it was not possible



to provide training courses where they could actively use a
computer or even conduct role plays. Therefore, it was
decided to present a scenario to them which emphasized
the cooperative characteristics of the system. The scenario
was accompanied by a genera introduction to the rele-
vance and the benefits of knowledge management and an
explanation of the basic features of the system. The sce-
nario itself was based on three roles. a user who tried to
solve a problem by searching a tutorial unit and —finaly —
by submitting a question, another user providing an answer
and an expert who had to complete the answer. Further-
more, a moderator gave an introduction to the system’s
functionality and how to interact with it, and she explained
the activities of the scenario and commented on it.

Shortly after the presentation we conducted in-depth inter-
views with 16 users on different hierarchical levels and of
different educational backgrounds. Since the organization
of a participatory design process was only of minor rele-
vance in this case, we focused on the question of how suc-
cessful the presentation was in terms of preparing the par-
ticipants for the usage and making them aware of the co-
operative features. Thus, we found a set of important in-
sights into this type of scenario-based training which helps
us to improve our own training method:

The scenario focused some of the trainees on too con-
crete details of the system without directing the atten-
tion towards the general possihilities and requirements
— e.g. searching with the system’s search-engine was
only mentioned but not demonstrated as an essential
part of the scenario — and therefore was not suffi-
ciently employed by most of our interviewees.

The general explanation of the benefits of knowledge
management was hard to relate to the demonstration
during the scenario.

A lot of the interviewees were exclusively oriented
towards the usage of the animated tutorial units and
they were reluctant to start a communication by pub-
lishing a question in the system. They were not sure
about the benefits of this possibility.

The demonstration of the scenario was sensed as too
fast for an audience which had to remain passive: "one
does not know what the system is about” or "exact
comprehension without practising is too difficult"

Simple interactive input regquirements were not under-
stood. The dilemma was that alot of details have to be
known in order to operate the system, while an in-
crease in the number of explained details complicates
the understanding of the general purpose of the system
Some people had inappropriate expectations: they
expected to learn something new about MS-Office in-
stead of learning how cooperative learning might work

Questions which are sufficiently answered from the
viewpoint of the user should be marked with a tick.
This requirement was not clearly understood by every-
one athough it is essential and immediately clear from
the viewpaint of the role of those who give answers.
We assume that some participants were only taking
the viewpoint of one role and that it is areal challenge
to consider the possibility of changing roles.

The trainers had differing metaphors for the system in
mind which were implicitly used during the presenta-
tion such as comparing TechKnowledgy with a book,
with the WorldwideWeb etc. Therefore, some of the
users were confused.

Some of the trainees were not aware of their differing
kinds of needs for information and how these needs
could be related to TechKnowledgy

The trainers did not use diagrams to explain the coop-
erating roles and tasks. Based on the experience with
the introduction of Techknowledgy, it was decided to
employ diagram methods in the future to make the in-
terrelationship between different roles more compre-
hensible.

CENTRAL ELEMENTS OF AN IMPROVED TRAINING
METHOD

Our empirical investigations had a mainly explorative
character. They gave us a number of insights which will
help us to improve our method. The central aspects of
improvement are summarized in this chapter. We choose
to emphasize the aspects which are of high relevance for
success instead of providing a complete description. [We
will apply the improved training structure in the next two
month. Thus a revision of this paper could include further
empirical contributions and evidence]

Learning groupware concepts by examples

Before this unit starts, careful preparation is necessary to
check the knowledge and experience which is aready
available. The potential of groupware should be explicitly
explained, but this genera presentation should be closely
and interactively related to systems presentations. The
presentation should employ clear and unambiguous meta-
phors which will not be altered during the whole training.

Workshops with integrated role plays are the best methods
for making people aware of the relevance of organizational
aspects. Role plays should be aternated with phases of
explanation and reflection. During the role play, help from
the trainers should be available, as well as simple diagrams
which explain the cooperative processing of the role-play’s
task. However, face-to-face communication between the
participants is not allowed — they have to rely on group-
ware use.



The more experience the trainers have with a certain role-
play the better they are able to calculate the time which is
necessary or to plan the alternation between explanation,
play and reflection.

A good role-play workshop offers two or three tasks for
dealing with increasing complexity. The difficulties should
not be caused by the content of the task but by the chal-
lenges of coordinating the usage of the technology. There-
fore, the participants should not be able to apply well-
known coordination conventions of their every day work
life to the problem. They should be challenged to start
conscioudly thinking about the organizational problems.
Potential failures and complexity should chalenge their
reflection. However, the last task of the day must be such
that the likelihood of the participants experiencing success
is high.

We recommend the use of brainstorming methods to sup-
port reflection and to collect the items of further informa-
tion which are regquested by the participants at the end of
the day.

Learning the socio-technical modeling method

From our experience with sessions and workshops where
no diagrams were used, we derive the strong recommenda-
tion to provide diagrams of the processes of groupware use
and to employ a carefully selected method. The method
should be simple, extendable and it should support consis-
tency and the presentation of organizational structures.

Success can be gained by teaching a homogeneous group
with the help of a well selected set of examples which
support a step-by-step introduction to the method. How-
ever, the examples should be thought-provoking and realis-
tic to make the participants aware of the possible ambigu-
ity of models. If prepared diagrams are used as examples,
the modelers should be prepared to provide the context of
these examples.

Learning to design groupware with models

The development of concepts should be related to selected
tasks of the participants domain. The task should be of
high relevance for communication and cooperation sup-
port. To support this — as well as the previous training
phase — a set of examples (e.g. library of diagrams) which
represent patterns of repeatedly occurring structures of
groupware applications is helpful. The modeling method
should be employed to analyze, understand and improve
cooperative task performance. Optionally, this can be ac-
companied by developing landscapes of knowledge needed
to support the tasks.

Learning to use groupware for real tasks
After a concept of the system is developed, a demonstrator,

prototype or first version should be presented to explicate
the basic features and to instruct the users to investigate
the system cooperatively. Diagrams are useful in this train-
ing phase too. They should be displayed electronically and
provide links to screen shots of the system. An overview
diagram should be continuously visible. This should be
supported by task-oriented scenarios and proposals for role
plays. There should be push-mechanisms and triggers
which support a continuous transition from the training
phase to regular use.

CONCLUSION

Obvioudly, the proposed training concept requires a lot of
work and time. For instance, during the first three training
units we had 9 workshops. To add to this, we had to pre-
pare and to continuously improve a large number of tasks
for role play, diagrams and examples. However, the inten-
sive training and its integration into the participatory de-
sign prove to be an unavoidable effort to make groupware
applications a success. The training and its integration into
other activities has to be planned and organized carefully.
However, the way the units can be combined, aternated
and intertwined is highly flexible and does not enforce
strict sequencing. Therefore, the groupware application
and the conventions can continuously evolve. They need
not and they must not be planned in advance. This is
mainly due to the close integration of usage sessions into
design and intensive training from the very beginning.

We could observe that we as the trainers for the modeling
method and for the different types of groupware were aso
considered as experts who could explain how the tasks are
optimally organized and technically supported. This could
be a barrier for user-driven approaches. Thus, there is
further need to develop a solution which enables the train-
ersto reduce their influence step-by-step.
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