








The admission of a patient to the hospital is usually initiated by a call of a general practitioner or the central hospital bed
registrar. The calls are received either by the admission office or the senior physician on duty. Each morning the admission
office provides a list with all available beds. The senior physician makes himself knowledgeable about it. The allocation of
beds is made by the senior physician and the admission office in close cooperation.

When a patient arrives at the hospital he usually brings with him an admission sheet from the general practitioner on which
the diagnosis is stated. The patient signs an admission contract and is being questioned regarding his personal data. He
receives his admission contract and stickers on which are printed his personal data and walks to the nursing unit. The
admission of patients usually occurs in the moming.

On the unit he is questioned further by a nurse. She fills in a sheet about his physical condition and starts the patient's record.
She enters his name on several tables for overviews of bed usage, telephone numbers, diagnosis and treatments. She passes
on a menu card of the patient to the kitchen.

The responsible resident physician examines the patient and fills in a physician's order sheet. The nurse copies all the
doctor's orders into the patient's sheet. For the (routine) examinations ordered in the course of admission she fills in the order
entry forms, hands them to the physician for his signature and delivers them to the corresponding department e.g. X-ray
department. She labels the blood tubes for the blood tests and also fills in order sheets. If the patient was previously admitted
to the hospital she calls the archive and orders the old patient record.

When the arrangement with the functional departments have been accomplished the patient goes or is brought to the
corresponding department e.g. X-ray department. The radiology technician orders the old X-ray bag from the archive if the
patient was admitted before. The result of the examination is dictated on a recorder by the radiologist and typed directly on the
order entry sheet by the secretary of the chief physician. Some time in the afternoon the nurse picks up the sheet from the X-
ray department, hands it to the resident physician to read and sign, and after that files it into the patient record.

In the afternoon the admission officer assembles a physician portfolio and a patient portfolio. The physician portfolio
contains the discharge form and further patient stickers and is sorted into the patient record. The a patient portfolio remains
in the admission office and contains documents for billing purposes. Also data is sent to the hospital controlling

department.

Figure 1: Admission of a patient to the hospital

Joint tasks have to be performed within narrow time
limits or up to a certain qualifying date, e.g. exami-
nations which need to be performed at the admission
day or before an operation.

The characterization of joint tasks demonstrates that inte-
grated systems are required which have a strong focus on the
support of cooperation between the different user groups.
Providing standard interfaces for sub-systems of singular de-
partments and reliable network architectures form self-
evident technical requirements. On their basis specialized
support for cooperative work is required.

Understanding the nature of these specialized requirements
on integrated systems in detail analysis, feedback and
prototyping for single user work places does not suffice.
Instead, we need techniques which support the elaboration
on and feedback of cooperation within joint tasks with
heterogeneous user groups. Additionally, different
perspectives of cooperative work need to be worked out.

COOPERATION PICTURES AS MEANS FOR
UNDERSTANDING JOINT TASKS WITH
HETEROGENEOUS USER GROUPS
Cooperation Pictures

For the acquisition of an understanding and for the feedback
of joint tasks we developed so called Cooperation Pictures
for the purpose of graphical visualization which were
influenced by Rich Pictures (see [3][10]). Because of the
characteristics of joint tasks the emphasis of Cooperation
Pictures is — in contrast to Rich Pictures which serve for
the description of differing views of different user groups on
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an integrated system — on the description of kinds of
cooperation. For that purpose the passing-on of information
and objects of work are to be visualized. This implies the
representation of “places” between which information and
objects are exchanged and the kind of exchange in the shape
of annotated arrows between places which illustrate who
passes on what entity or by what medium information is
passed on.

A distinction of “places” is made between rooms for or-
ganizational units, distinguished functional roles that have
no fixed room and places or functional roles from outside of
the hospital; discernible symbols are introduced for each of
them. An explanation of the symbols that are used in the
Cooperation Pictures is given in Figure 2. The arrows
which are annotated with icons represent different kinds of
transmission: objects are being passed on by humans or by
a medium. We differentiate patient and staff in combination
with different objects like the patient record, the X-ray bag,
lists, order entry forms, cards, lab tubes, tapes. We
differentiate telephone and computer as mediums.

The Cooperation Pictures illustrate which errands have to
be made by the hospital staff and how the patient makes his
or her way to the different units of the hospital. Also it is
being shown where data are exchanged via computer and in
which areas the telephone is used for coordination. In
objectifying the ways of cooperation through “places” and
annotated arrows we see the largest differences to other
means of representation (e.g. Petri Nets, Activity Nets [8])
in which merely abstract information passing is described.
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Figure 2: Selected Symbols and Icons for Cooperation Pictures

This abstract passing of information is an insufficient
means to further a common understanding of the joint task
at hand among all parties involved. The employment of
icons as they are frequently used as signboards in public
places leads to an immediate understanding of the meaning
by the users and enables them to handle them promptly.

Employment in the Project Context

The utilization of the Cooperation Pictures took place in
the course of the work practice analysis after the first series
of interviews. The aim was the development and feedback of
our preconceived understanding of two separate joint tasks
together with the involved user groups: the admission of a
patient to an internal nursing unit and the planning and
performance of an operation. The frame was set by a whole-
day workshop with two hour sessions in small groups for
each joint task where the participants were the interview
partners for the corresponding task and members of the
installed project group of the hospital. The Cooperation
Pictures were implemented as wall paintings. We prepared
labeled and unlabeled “place” symbols and a large selection
of different icons. In a preliminary run we had produced the
pictures for ourselves to get an overview of it beforehand.

For the development of each picture only a few start
symbols were given, for instance for the task “admission-
of-a-patient” the rooms “admission office” and “nursing
unit”. The picture evolved through the discussion of the
group members. The arrows were drawn freehand directly on
the paper and the corresponding icons and symbols were
attached. The role of the developers was reduced to
moderation of the discussion and fixing the results of the
discussion on the wall painting. The Cooperation Picture
for the task “admission of a patient to an internal nursing
unit” is shown in Figure 3.

Evaluation

With our project experience in mind we can state that
Cooperation Pictures are helpful for users as well as
software developers in describing the existing status of joint
tasks. For users it means:

With Cooperation Pictures users can actively acquire
knowledge about their own work contexts. This is due
to the non-formal techniques of representation which
Cooperation Pictures provide in contrast to other
techniques. Users were able to immediately recognize
themselves and their part on the joint task through the
used symbols and icons. The given "exercise” - visu-
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alizing a joint task - was clear. Without much time for
explanation the different users were able to actively
participate in elaborating, discussing and introducing
their activities, reasons for a particular task
performance and necessary cooperation links to other
departments. This was gathered and visualized on the
wall painting easily and in quite a short amount of
time.

Cooperation Pictures provide the heterogeneous users
with an illustration of the complexity of their work.
They supply an appropriate subject of discussion which
put users directly into the position to reflect together
about their own organization. In our project context it
was surprising for all workshop participants that
within a regular admission of one patient in the
morning up to 17 phone calls are made and a series of
errands are performed. Immediately a discussion arose
which of the phone calls or errands are avoidable, i.e.
for what purposes they are made, and which ones will
be unnecessary in case of future system support.
Furthermore, for many users the wall painting mani-
fested for the first time that their work does not consist
in attending to a patient only but that a significant
portion includes tasks for cooperation and
documentation purposes.

Cooperation Pictures contribute to an acquisition of
joint understanding of the different user groups. While
producing the wall painting some of the participants
recognized for the first time which of the remaining
activities in a joint task are performed by other
departments and how and why they proceed. This
supported a better mutual understanding among the
group of actors in a joint task.

Cooperation Pictures also provide software developers with
a useful means for gaining understanding of complex and
highly cooperative application domains with heterogeneous
user groups. They also yield hints for the design of the
future system.

Cooperatively produced Cooperation Pictures equip
developers with a feedback technique for heterogeneous
users. They support clarifying whether the under-
standing of a joint task elaborated by the developers
from a bunch of scenarios align with the user’s point
of view. Lack of clarity can quickly be eliminated.



Figure 3: Cooperation Picture for the joint task “admission of a patient”

In the discussion developers are able to recognize
unknown interrelations. Developers find “blind spots”
in their analysis and they receive indications about
further involved functional roles needing to be
interviewed. E.g. in producing the Cooperation Picture
for the joint task “performance of an operation” we
recognized that we had to interview the nurse in the
ambulance to reach a comprehensive understanding of
the task.

Indications towards a future system support can be
derived from the weak point discussion on the basis of
and following the construction of the wall painting.

By visualizing cooperative interrelations for joint tasks
we can recognize the density of the information flow.
This supports and triggers a weighting which type of
the cooperative activities could be supported by a future
system.

POINT-OF-VIEW PICTURES FOR POLITICS
OF PARTICIPATION

Point-of-View Pictures

As pointed out above, providing an integrated system in the
context of work settings with complex cooperation requires
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the understanding of the cooperative work taking place in
joint tasks. Cooperation Pictures allow us to collect and
visualize information about cooperative work gathered from
interviews in singular work places.

Besides that, the task is to identify the interests of the
heterogeneous user groups which are to be served by a
future integrated solution. Additionally, in case of com-
peting user requirements we have to understand whose
interests will be successful. Different questions arise. How
important is system support for cooperation compared with
specific system support for singular departments? Which
department is more important/which department needs
immediate support because of changed legal requirements
and should be served first? Which sub-systems will
therefore depend on others?

Since these different interests form sensible information it
is difficult to accomplish open discussions in meetings
with different user groups. We therefore used Point-of-View
Pictures (similar to Rich Pictures as in [3][10]) for
initiating or accompanying such interchange.
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Figure 4: Point-of-View Picture about “perspectives/difficulties concerning the current cooperation
with nursing units”

Point-of-View Pictures are easy to draw. They consist of
symbols representing different user groups (same symbols
as in Cooperation Pictures) and balloons capturing their
interests or assessments. Each picture should be devoted to
a specific topic which not necessarily needs to be concerned
with desires about the future system. E.g. figure 4 presents
a Point-of-View Picture with the topic: Perspec-
tives/difficulties concerning the current cooperation with
nursing units. Each balloon belonging to a department
cooperating with nursing units describes its point of view
concerning difficulties in the cooperation. The balloons
around the nursing unit state its point of view whereby the
location of the balloons indicate which department is
concerned by the statement.

Employment in the Project Context

We used Point-of-View Pictures for two different purposes.
One purpose is connected to Cooperation Pictures for joint
tasks. Cooperation Pictures clarify where cooperation
activities are particulary dense. Taking the example of
“Admission of a Patient” we recognized the nursing units as
central points of cooperation with having the most arrows

247

going to and from the nursing units to all other departments
in the picture. In the project context, we used Point-of-
View Pictures to raise discussions about the implications of
this focal point of cooperation.

Another purpose concerns gathering and illustrating the
different expectations for future system support on which
basis decisions towards the above raised questions can be
made. A good example from the project context belongs to
the required extensions in controlling. Currently, each
department has to gather statistical information (by hand)
and transfers it to the administration unit. In future many
more advanced statistics will be required. We used Point-of-
View Pictures to open up the discussion about wishes
concerning system support and specific statistical analysis
for each department while comparing this to the perspec-
tives from the administration.

We used Point-of-View Pictures during the requirements
analysis in a project review (with the hospital leaders and
the internal project group of the hospital) and in our second
workshop with interview partners after having employed



Cooperation Pictures in the first workshop. For the
implementation we prepared wall paintings with symbols
representing departments. We recited different assessments,
wrote them piece by piece on prepared balloons and attached
them onto the picture. Another time each participant got a
number of cards, wrote his wishes on top of it and
explained them while fixing them onto the balloons in the
wall painting.

Evaluation

Our project experience in the project shows that visualiza-
tion of different estimations in topic specific Point-of-View
Pictures highly supports discussion and identification of
interests in project meetings. For users it means:

Point-of-View Pictures serve as feedback techniques.
Different point of views recognized in interviews can
be visualized in meetings and can be brought to a
point. In the case of the given example “perspectives/
difficulties concerning the current cooperation with
nursing units” a very intense and controversial
discussion arose. The scope of perspectives ranged
from: the cooperation support is one of the major goals
of the future systems to: there is no reason at all for
cooperation support - became apparent for the first time
in the project.

Point-of-View Pictures support users to actively
formulate their own expectations for future system
support and in clearly explaining them in front of non-
departmental colleagues.

Point-of-View Pictures support developers in identifying
different interests and influences among heterogeneous users
which form the basis for further decisions:

Point-of-View Pictures support developers in recog-
nizing different perspectives, tensions and influences
between user groups more clearly.

Point-of-View Pictures support developers sharing
discovered reasons for difficulties in the current work
practice. This helps decreasing overdrawn expectations
in the sense that problems won’t just vanish because of
the introduction of a software system. E.g. in the
context of cooperation with nursing units some reasons
may lie in an unbalanced kind of required cooperation
(nursing units cooperate with several different partners
whereas nursing units are often the only cooperation
partners of the other departments), specialties of group
working places (nursing units need high cooperation
amongst their staff themselves) and different levels of
hierarchical organization of departments (other
departments are much more independently organized so
that nursing units have to serve the requirements for
cooperation postulated by other departments but not the
other way round).

Developers get feedback of their intentions about which
parts of the integrated system should be emphasized,
e.g. support of the cooperative work with a high
density (from and to nursing units), or about their
planning of system versions, e.g. which departments
need to be served first.
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SUMMARY

Our intention with this article is to emphasize the follow-
ing aspects. Integrated systems in the context of work
settings with complex cooperation challenge existing
approaches to user participation. They require the partici-
pation of heterogeneous user groups.

Specific problems lie in the understanding of the current
implementation of cooperation which can only be worked
out in meetings with representatives of each involved
department. The same is required when possible implica-
tions and changes through introducing system support need
to be evaluated. Besides that, integrated solutions often
include the support of specific requirements for single
departments which might compete against the desires of
other units. Additionally these requirements might compete
with cooperation support.

Out of the concrete project context we presented in this
article applied and tested techniques for actively involving
heterogeneous user groups during the requirements analysis
and decision processes. These techniques are directly un-
derstandable and usable by users of different professions and
abilities to articulate themselves.

The introduced Cooperation Pictures help to understand and
visualize cooperative work. Whereas Point-of-View Pictures
illustrate different perspectives, opinions and wishes
concerning current work practice and future system support.
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