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Then the time scope of the model must be clear. At what moment will the model start: is
it this moment, ten years ago or the next year? Forgetting to define these things at
forehand can be the cause of many unnecessary discussions and pseudo problems.
There are many tools to assist group-problem-solving. Different tools depending of the
state of the problem modelling and the problem itself. For defining interdisciplinary
dynamic problems a system dynamic computer tool can be a good instrument.

System dynamic modeling focuses on cause-effect loops.

In this session the collected data and relations of the model can be put into a graphical
model of a system dynamic computer tool. This enables the group to talk in more detail
about the data and relations of the model. This tool can make it possible to see where
the empty spots in the model are. The role-players can try to fill in the part of the model
concerning their own role and the whole group can try to connect the different parts of
the model together.

The model stimulates the search for more details, data, variables and unknown
connections. This can be done in the session of the next morning . Looking for more
data and knowledge based on the graphical model, brain-storming and discussion
about the model can be a on-going process until the model is in some way accepted by
the whole group and the problem is defined.

The first part of the last session can be used to suggest some interventions on the
problem. To be able to do this demands a more or less agreement about the main
aspects and relations of the model. Different models and thus different problem spaces
can lead to different advises, advices that can even be in contradiction to each other.
Before giving advices for intervention one should define:

- who's responsibility is it to handle the problem

- what kind of interventions can be done

- on what moment can the intervention start and for how long can it last. Each role-
player can reflect on his or her own domain looking for the kind of interventions that can
be done. The system dynamic modelling tool can help working out several scenarios
based on different interventions and different constrains. System dynamic modelling
makes it possible to see the effect of the interventions to the other variables.
Depending on the amount of money, time, effort and the policy of the group? one can
make a list of priorities of interventions. If the group decides that the problem must be
handled until it is solved then one must define when the problem is solved.

For a problem in a changing context with changing data and variables this will not be
easy. One can wonder is it possible to solve this problem? When and for whom will the
problem be solved? The last part of this session will be used by the facilitator to talk the
method of problem solving over with participants.

Cooperative problem defining

In cooperative problem defining with a group of eight to ten persons one will get the
opportunity to train working with group intervention variables like different interest,
goals and personality of the group members. ‘

Differences in power between the members due to some external facts or/and internal
facts. External facts being a famous person in the group or belonging to a 'more’
important profession. Internal facts like being a dominated person. in the role playing

2 This can be some of the specific rules of the game
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game the words of a hospital manager will not always dominate more in the discussion
than the words of a social worker because it is a game and not reality. But in reality this
can be a nasty intervention variable. With this kind of learning situation one can train
how to deal with hidden agenda's, personal interests, like and dislike of people in the
group and differences in political point of view.

Limitations of this kind of learning environment

Not everything can be learned in a game or in a learning environment. Even if one
try's to make the learning situation as close to reality as can be. In reality experts speak
their own language. Professional language will by definition differs from the language
of the persons of an other profession. Each profession has its one vocabulary and it is
not easy to break the habit of using professional concepts and words.

In reality one must notice the problem first. There can longtime be a problem before
someone recognize it.

Looking back on the beginning period of the Aids3 diseased caused by the HIV4 one
realizes that long before the disease was recognized as such there were already
persons who died because of this disease. From as early as 1979 it is sure that the

disease caused of death of a Swedish doctor® working in Africa and of some young
men in California (USA). But it took two whole more years, till June 1981 before AIDS
was recognized as an specific disease and with specific problems (Shilts, 1987).
Taking into account that the latent phase of the Aids disease is three to over ten years,
one realize that the disease was there long before it was recognized as such. The AIDS
disease was there long before AIDS was recognized as a problem. The long time
before recognizing a problem can be very dangerous. This is clear for the AIDS
problem, because the disease could be spread around without anyone noticing it.

Due to the limited time the policy-makers have available, the problem defining session
is very condensed. Therefore probably several training session will be needed to learn
this way of problem defining. The positive effect of this is that the participants have had
the opportunity to think about defining problems and may have had some real life

experience with it in the meantime.
System dynamic modelling as a problem defining tool

There are many tools, methods and instruments for problem defining and problem
solving depending of the kind of problem, the domain(s), the person(s) and the phase
of problem defining and problem solving. Tools with and without computers. ;
For tools without computers this can be simple instruments like white boards, flapovers,
overheads and sheets of paper. ' o
Special problem solving methods like using rules of the thumb or using general
heuristics like dividing a problem into subproblems. Or using domain related problem
solving methods like applying chess rules in a chess game or algebra rules for solving
a mathematical problem. ;

Tools with computers can be divided in computer tools developed with conventional
programming and computer tools developed with Artificial Intelligence programming.
What kind of computer tools can help complex interdisciplinary problems?

3 Acquired Immune deficiency Syndrome.
4 Human Immunideficiency Virus
5 Dr. Grethe Rask.
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Figure (1) shows a graphical model of the development of a population attacked by the
HIV. ’ — ‘,

The reality of a model

How the model of the problem will looks like in the end depends a lot on the selection
of the domains and the experts of the problem defining group. Selecting certain experts
will include and exclude certain solutions. For many complex problems the right model
and the right solution is not known. o ; ,
Undoubtedly an other group of experts will come to a somewhat different model. This
leaves unsay that any model and any solution will be right. There is no doubt that there
is a range of models, definitions and solutions to the problem that a lot of the experts
agree upon. This range will be smaller than range of solutions and definition of the
model that experts don't agree upon (Crombag,1984).

Policy based on a scenario?

Making a scenario based on a mental model of a problem can be fruitful to see the
effect of the interventions on other variables of the model. But can one make his or her
policy based on such a scenario? ,

What can be expected of this the kind of scenario?

What the relation of the scenario to reality will be and in what way the interventions will
have the effect presumed will largely depends on the relation of the model and the
interventions with reality. ' ' ,

Complex interdisciplinary problems have a lot of uncertainty in it. Some data is not
available, a lot of variables and relations will not be known, there is a lack of knowledge
about certain aspects of the problem and the data that is available is often uncertain.
Making policy decisions on scenarios based on this kind of data is.a risky thing to do.
The range of uncertainness can be so large that one hardly can expect to be able to
make real policy decisions on it.

Nevertheless for the want of anything better a lot of these scenarios will be used for
policy making. People may use the model as a model of reality instead of using the
model as a concept that can be used about talking of the problem. A model that can
give at utmost some directions in which a solution of the problem can be looked for.
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Computer tools developed with conventional programming like decision support
systems a very strictly defined problem space is needed. Looking at the vagueness of
complex problems the lack of data and knowledge it is obvious that decision support
Systems at this point in the problem solving process are not the good instruments.
From the side of Artificial Intelligence there are problem solving tools like expert
systems or general problem solvers. Do these tools help solving complex ‘
interdisciplinary problems? ' ' s \ ‘
Experts systems solve already solved problems in a strictly defined problem space in a
stable context within a domain. A problem space like a strictly defined medical problem
space where the expert system MYCIN works on or an oil-drilling problem space on
which the expert system Geolix works on (de Tombe, 1990). With new and often
unexpected complex interdisciplinary problems in an often changing context one
cannot use expert systems for solving the problem. , R A

The second kind of problem solvers coming from Artificial Intelligence are general
problem solvers like the program SOAR of Newell (Waldrop, 1988) and the program
ACT" of Anderson (1983). These general problem solvers pretend that they can solve
all kinds of problems. If this is so it is too early to tell. Until now they can only solve
some well-defined problems in a well-defined problem space. Like some small artificial
problems like the eight-puzzle or some small translations from English into French
(Boden, 1988). T

A system dynamic computer tool can be a help for making a mental model of a
dynamic complex interdisciplinary problem. :
The system dynamic tool uses a cause-effect loop which makes it possible to see
whether one object has a positive or negative effect on an other. There can be several
advantages for using this tool:
With this tool the facilitator can try directed by the group to make a graphical
representation of the mental model of the problem. The easy on-going building of a
model with this tool makes it possible to form a model during the discussion. The tool -
can work on a small part of the problem while neglecting other parts. It doesn't
necessarily need very detailed or complete data. One can also work with estimations
on data leaving out or adding new variables to the model. Being the working memory of
the human being as it is, the active data it can holds is very limited (Crombag,1988).
This tool helps storing the data and meanwhile make it possible to keep an overview of
the whole model . The graphical presentation and the ability to direct to some points in
the model helps the group focussing on the same issue . = i ,
And it helps to get one model accepted by the whole group. The computer tool can
during the construction serve as a mutual shared language for the experts. '
It can be used to estimate what the development of the problem will be in the future and
what the effect is of interventions. :
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