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Abstract

This paper discusses visualisation as a key tool in the related fields of gaming/simulation and system
dynamics. Using two gaming projects as examples, techniques. and proccesses of visualisation from the
gaming discipline are explained. Conceptual modelling through the use of schematics is an important
element of the system dynamics as well as gaming/simulation methodology. The authors conclude that
both schools should invest in doing research and applying existing visualisation theory to their special
styles of schematic building. The review of some concepts of a 'visual language' shows that there is a lot
that "we-in-gaming" or "we-in-system-dynamics" take for granted when we work with schematics.

Introduction

To a large extent the discipline of gaming/simulation was developed more or less. independent of the
system dynamics tradition. In the last years we have witnessed a growing interest within the system
dynamics - community . for gaming/simulations. The merging of the system dynamics modelling
methodology with concepts and processes from the organisational learning paradigm (De Geus, 1988;

Lane, 1989; Senge, 1990), plus the availability of- powerful software tools (STELLA, Microworlds,
IThink), have without-doubt influenced this interest in gammg/sunulamn

System dynamics and gaming/simulation have become popular tools in industry and govemment since the
mid sixties; early seventies. From the early period onwards system dynamics and certain traditions of

gaming/simulation have shared common values, ideas, concepts and tools. It is the purpose of this paper -

to describe to the system dynamics community how gammg/smulauons use a-tool which system
dynamicists have more and more identified as a key element in thelr craft:. the visual representation of
complex systems in a schemauc .

The sttucture of thxs paper is as follows First we descnbe the ‘background. of the gammgls1mulauon
tradition we want to focus on and.point out some common elements which it shares with system
dynamics. Secondly we introduce and describe two Dutch gaming/simulation projects during which
complex policy exercises have been developed. Both of them were designed using a system analytical
modellingprocess and a schematic representation of the problem and its environment, Following that we
also present the schematics produced. Finally we try to summarize the insights into the role of
visualisation in pohcy-analyms which we have drawn from our experlences and from a literature review.
The conclusion is that hardly any theory or empmcal evidence exists in policy analysis regarding the
contributions of schematics and. visualisation in general. We end this article with the suggesuon that
system dynam1cxsts and gamers should initiate further research on this issue.

Schemqtles in gammg_/smyxlatmn

The gaming/simulation tradition which makes extensive use of schematics was stimulated and
professionalised by Richard D. Duke (1974, 1980). Duke has contributed much to the further development
of gaming/simulation as a form of participative systems analysis. Duke and his followers (a.o. Klabbers,
1980; Greenblat & Duke, 1988; Wenzler, 1990; Geurts & Vennix, 1991; Geurts, 1993) perceive
gaming/simulation as a communication process in which a pluriform group of stakehdlders engage in a
well structured pohcy exercise to jointly explore possible futures. .

The policy exercises based on gaming/simulation are tailor-made configurations Wthh emerge from a
process of. paruelpatory model-building. Interestingly enough, the extensive participation of members of
the client organisation in the game-design process has increasingly been understood as having more than a
technical (internal) project value. The step by. step modelling effort has great value as a gradual learning
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process for the whole organisation. The game itself is more and more used as the final (very intensive)
step in a multi-stage communication process, and iess as one, all encompassing, event.
Gaming/simulation methodology shares several ideas, concepts and tools with modern system dynamics.
Both schools-aim at facilitating organisational leaming and communication on complex and "ill-structured”
(Dunn, 1981; Mintzberg, a.0., 1976) problems. The processes applied are basically the same: they
combine elements from a systems analytical model-building process with group-dynamic tools and
techniques. Both schools make extensive use of supporting methods like Delphi's, scenario-writing,
conceptual modelling and schematic-building. This latter element is the main focus of this paper.

Before we describe our observations on schematic building we want to stress that we are aware of the fact
that there are also differences in theory and practice between the two schools. It seems worthwhile to go
back to Donella Méadows" article on 'The ‘unavoidable apriori' (Meadows, 1977) and compare modern
system dynamics practice with current gaming/simulation projects. We expect that this exercise would
reveal more commonality than it would have done if the two schools would have been compared in, say
1970. -That is why we consider it important that the two disciplines exchange ideas and discuss common
ground. This artlcle is 1ntended to be one conmbuuon to this exchange

Two cases of gaming/simulation-based policy exercises

Health care negotiations

The Dutch government is presently working on a fundamental change of the health care system in the
Netherlands. ' The purpose of this change is the creation ‘of a flexible, efficient, and affordable health care
system of excellent quality. The new health care system should bring a shift from government imposed
rules and regulations to more regulation by market. The strict regulation of the supply side of health care
will be replaced by attempts to influence the demand of care. A crucial element of the new system will be
direct negotiations between health care providers and insurance companies. Although negotiations as
such are not completely new, they are key to the proposed system. Thls will turn them into a whole new
game, with a new arena and a new set of rules.

Unavoidably, many problems will emerge with the advent of the new system Currently the different
parties face uncertainties regarding the operanonal consequences opportunities, and degrees of freedom
within the new system.

One thing was very clear from the onset: things will not be regulated at the central level anymore. That is
why the Dutch Hospital federation (NZf) started to look for ways to support the main participants in their
process of finding their own way. The specific policy issue of interest was the need to establish a
structured forum through which all interested parties can understand and confront the new regulanons in
order to clarify and explore alternative models of negotiation and workable methods for interaction in the
future. For'this purpose the Health Care Negotiations Policy Exercise (Zorg!Markt) was developed. In the
environment created by the exercise, participants are able to define and test their own solutions, learn from
their experience and develc')p insights in possible real life options available (Wenzler et al.,’ 1992).

Technology in Vocational Education

In an attempt to develop a coherent policy regarding technology developments and their influence on the
vocational educational system, the Dutch government initiated the so-called PRESTO programme. The
aim of PRESTO is to stimulate development and implementation of new and sophisticated-educational
materials on new educational technologies as well as on new technologies in the work place. Also the aim
of PRESTO is to increase the effectiveness of the secondary vocational training in general. Effectiveness
in this case means the extent to which educauonal msuumons deliver students who meet the needs of the
work environment.

The PRESTO-management team is convinced that successful diffusion of technology into the secondary
vocational education and training will occur only if different parties in the system develop and implement
policies which are complementary to each other. At the moment the policies are too fragmented and
lacking interdependence. The idea has emerged that no party alone has the possibility to develop and
successfully implement an optimal technology policy. Co-operation between the govemment, schools,
businesses and intermediary organisations is considered a’key condition to a long terin success.

From this perspective, PRESTO has initiated the development of a large-scale policy exercise in wlnch
paruc1pants from all parties involved can explore different policy options in a safe environment.

The main purpose of this policy exercise is to create a common view on policy issues regarding
technology in vocational education. The exercise will help participants to get insight into different
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opinions of all those involved. It will also help to explore possible futures by allowing the group to
develop different solutions, implement different opiions, and experience the effects of decisions made. One
product of ‘this policy-exercise will be a white-paper for the Dutch Minister of Education which will
summarize the ideas generated by participants. The exerc1se is currently in the design- stage, and the fmal
runs are planned for the Fall of 1993,

The: Schematic Building Process

Both pohcy exercises are products of a design process whtch follows the "steps in game design" defined by
Duke (1980). ‘This process is not unlike the group-modelling approach which has gradually become
popular in system dynamics (Vennix, et al., 1990 and 1992; Richardson, et al., 1992)

The first phases in developing a policy exercise are "problem definition,” and “specifications.” One
begins with a clarification of the problem to be addressed by the policy exercise. Itis essential that the
problem is defined with precision at the outlet because the whole process following this step will be driven
by it. The final product will be also evaluated against this problem statement and the specifications which
accompany it

The next step in this’ process is a thorough systems analytical procedure aimed at capturing the problem
environment in its entirety. During this step des1gners have to-create an overview; gestalt, or perspective
of the problem which reflects the views of the various stakeholders. The goal is to use all possible
sources of scientific and non-scientific data to develop a "workmg theory” of thé problem at hand and to
detail the "decision base" on which the gaming/simulation exercise has to focus. One process-element in
the procedure is to create an extensive list of i issues relevant to the problem and its environment. Each
issue generated is recorded on a separate "issue card" as a brief statement. A major source of issue cards
are discussion and brainstorming (brainwriting) sessions involving different groups of actors with a vested
interest in the problem. During these sessions the stakeholders review scientific information, opinions and
other data relevant for the problem. Each individual writes down all the issues he/she perceives to be
important for a better understanding of the problem and its environment. Additional cards are also
generated by the pro;ect-staff from hterature and mtervnews thh key people in the ﬁeld

For a successful generation of issues the facilitators of the process have to ‘stimulate creativity and
openness. To achieve this, rules and techmques from the creativity literature are applied. The first rule is
that judgement and criticism of the issues of others are postponed. Too early criticism may kill future
xdeas, while the absence of it creates free thinking and reduces tensions. By acquiring the attitude of
“anything goes," minority issues are not stifled and dominance by strong personalmes is eliminated.
Imagination should be turned loose, participants should suggest any issue that comes to mind without fear
that they will be lmmedlately evaluated The "wilder" the idea or the issue is, the better it is for the resul,
because many times a "wild" proposal is the only way to bring out a really innovative and unique idea or
solution. "Backcasting” is one such technique to help the imaginative skills of the participants.
Participants are also stimulated to try different approaches to the problem and to think of'as many issues as
they can. The more ideas and issues there are to choose from, the more chance there is for a valuable
oonceptuahsauon to be developed. “Another rule is that in addition to continuously contributing ideas of
their own, participants should seck 1mprovement and combination of already generated ideas, regardless of
whether they are their own or somebody else's. Thée whole process is organised in such a way that it
ensures that all issues and ideas raised are continuously recorded.
The following is a list of kinds of issues (not necessarily mutually exclusive) that are' usually generated
during this process: components, characteristics, roles, actors, themes, plans, events, decision makers,
problems, solutions, alternatives, questions, future considerations, needs, forces, concerns, goals options,
actions, resources, actwmes, objectwes strategles dec1sxons information, aspects trends )

The next challenge is to organise these different conceptual elements in one workmg theory and to find a
way to document this integrating work. The primary task facing the design team at this stage is to provide
a basic system's structure by searching for clusters and categories of these isolated issues. Diuring this
sorting and classification process the issue cards are placed under general headings and sub-headings which
seem logical at the moment, and all duplicates should be thrown away. This process of sorting and re-
sorting continues until a satisfying structure has emerged. Usually the process is an alternation of
inductive (1dea-sorung) steps and deducuve steps in which (partial) theories and conceptual structures from
the literature are contxasted with the structure emergmg in the mducuve steps .
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Typically for gaming/simulation the schematics developed are more of a hybrid character if one compare

them with the signal-flow diagrams of system dynamics. At least three organising frameworks or

principles are often used simultancously: casual and hierarchical relations, material and information flows
and processes or activities.

First of these organising frameworks for building a schematic is to present the relationships among the

elements of the problem and its envrromnent, such as: interactions, influences, hierarchy, layout, feedback,

etc. :

Another organising prmcxple is to presem material and mformatron flows between the elements of a
problem and its environment, using concepts such as: decisions, activities, time, resources, information,
people, regulations, inputs, outputs, etc.

Yet another framework is to present phases.in processes or activities taking place, focusmg on elemems
like: project cycles, planning, decision-making, impact assessment, research, life cycle, problem solving,
design, development, evaluation, analysis, production process, €tc. ..

All of these frameworks are used separately or combined with one another. Not all of the elements listed

‘" above have to be taken into consideration as part of the schematic building process in order for the
schematic to be an appropriate presentation of the problem and its environment. However, most
schematics we have seen or developed for gammg/srmulauon projects are usually hybrids of two or more z
of these organising frameworks. . . . R ; . !

The outcome of this process is a drafl schematic presentauon of the conceptual model. This draft
schematic is discussed again with the experts on the policy issue being modelled to insure that the system
presented is also for them a valid representation. When all concerns and recommendations are mcorporated

the final version of the schematic is developed .

Presented in the appendix is a simplified version of the schematic created for the Health Care Negouauons
policy exercise. In its full version this model contains several hundred elements connected and related to
each other. The connections and. relauonshrps are organised around different flows. In the case of Health
Care Negotiations exercise the main elements of the model are the flows of money, flows of care, and
flows of information. These flows connect main actors (roles) in the model, namely insurers, providers of
care, consumers, and government. The four main processes in the model are negotiations between insurers
and providers of care, negotiations between insurers and consumers, delrvery of medical care , and
monitoring of the care delivered.

In the case of PRESTO policy exercise the model (not presented here) is organised around the followmg
flows: students, money, information, represemamn, communication, regulations, and products/ services.

These flows connect all actors represented in the model. “The. main ones are schools, businesses,
technology providers, government, and intermediary orgamsanons The central point of the model are
markets for products/services, labour, and technology. Main activities represented in the model are those
related to providing inputs to the market, respecuve of each actors role.

In both projects, and in quite a few of its predecessors the schematic building phase is very posmvely
evaluated by the clients. "If you would not do anything else, you have done your money's worth,” in a
statement once made and often repeated by the clients in one form or another.

The schematic has at least four functions in a gaming/simulation project:

- it shows to client that the project team has a mature understandmg of the problem and is an acceptable
. discussion partner;

- it forces intensive debate between stakeholders with different views;. ,

- it makes individual stakeholders look beyond the limited boundaries of their own positions;

- it provides a solid basis for selecting components the policy exercise should focus on.

_ Towards an empirical theory of schematics for communicating complexity o s

There is a striking difference between the intensity of use of graphics and schematics in policy analysis and
the amount of empirical and theoretical work devoted to it. If schematics are key success factors in system
dynamics and gaming/simulation, then both schools should study this tool in experimental studies and
link their theories-of-practice on this subject with the theories on visualisation from 0.a. semiology,
psychology, educational theory and graphic design research (Amheim,1970; Bertin, 1967; Bowman, 1968;

174 . SYSTEM DYNAMICS '93



Atmeaves, 1954; Kaufmann, 1980; Knowlton, 1966). Apart from Lippets work in 1973 we do not know
any theoretical or-empirical policy-analytical publications on-the subject.

In the following text we are looking at some aspects of visualisation that need further study. The pnmary
utility of a schematic is to capture and convey an insight into a complex policy issue. The
! communication between the conceptual modeller and the-observer is achieved by means:of visual
representation. Visual language stimulates our thoughts about a policy problem in a way which is very
different from the spoken and written language. A mature "visual language" for communicating
complexity must be able to employ - different graphical forms allowing its users to explore a-policy issue
from many different angles. In our effort to identify some aspects of this visual language, we will-address
some questions of its syntax, its semantics and its pragmatic aspects (Eco, 1976), as well as some of the
"powers" of graphical visualisation (Bertm 1967). .

The ‘syntax of a schematic .

The syntax of schematics refers to the grammar of the visual language employed in desxgnmg policy-
analytical schematics. What we need is a theory on elements of this language as well as. the rules. of
manupulation and combination. A very inspiring, although general theoretical work on sign-syntax, is
Bowman's (1968) extensive study on graphic communication. Bowman believes in the possibility of a
} visual language and we would like to follow him by stating that a. well coded, visual policy-analytical
‘ language seems possible and desirable. To show the reader what it would take to develop a sign-language
specifically for pohcy -oriented applications, we will describe with some detail Bowman general syntactic
structure.

Bowman identifies thirteen funcuonal e]ements of the "ﬁgure asa commumcahve vehicle." His first goal
is to understand what is it that elements of a schematic or graphic are communicating.

For Bowman a graphic is a conceptual logic rather than a technical method; a way of seeing the graphic
figure as a visual statement, The visual language, has broad communicational potentional, comparable to
the verbal language. This communicational potentional is described from four basic questions: to-show
what ?, to show how ?, to show how much ?, to show where ?

Using these four basw questions Bowman defines in thirteen categories the total range of mstruments of
visual communication. :

For the first basic questlon, "To show what 7" he dtshngmshes three categories:

Appearance concerns the natural features of a subject as-they are seen by the eye under normal
circumstances.
Structure concerns the essential physical constitution of a subject, beyond that which can -
. : normally be seen.
Organization concerns the logical mtemelauon of elements of a subject in terms of the whole

The second basic quesuon, "To show how", is explamed by the followmg three categones / : |

Movement concerns the physical action or behavior pattern of a subject in motion.

System concerns the pattem of operatlon of a subject, in terms of its mterdependent

clements. |
Process - . , concerns the procedure of mdependent subject achons, as a succession of related |

events. ’ |

Within the third basic question, "To show how much ?", Bowman finds four sub-categories:

Size - .- : concerns the physical extent of a subject, in terms of the space it occupies.
Quantity - concerns the amount of a subject, in terms of a fixed scale of measure. -

Trend concerns the progressive increase or decrease of a subject, in terms of its amount.
Division _ concerns the separation of whole amount in terms of its component quantities.

The last question, "To show where ?", is again explained in three categories:

Area - concerns the space occupied by a subject in relation to its natural surroundmgs
Location concerns the spatial relationship between a subject and its overall environment.
Position , concerns the spatial relation of a subject element to other elements within a area.

The above thirteen categories summarise the functions for which graphical fepresentations can be used.
Bowman's next question is how basic graphical symbols can be applied (both in isolation or combination)
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to perform these functions. The visual elements he discovers represents a visual language grouped-in four
categories: "Form vocabulary”, "Space Grammar", "the Perspective Idiom", "Phrasing the Image".

Form vocabulary . :

One of Bowman's very strong pomts is that he is able to show that graphics are really multi-shaped
variations of only five elements of form: point, line, shape, value, and texture. For each element he tries
to identify not only what they are (their definition) but also what they can do (their function).

For example, a point can act as a center for circular form, as a terminal for converging form, or as-a
vanishing point within a perspective framework which determines-the direction of receding planes.

The value of a grafic element it is a quality of color which refers to its degree of darkness or lightness. In
the ansence of hues (red, yellow, blue, etc.), color values become simply shades of gray. In graphics, the
impression of gray is created by a concentration of minute dots which at the eye's distance seem to blend
with the intervening white spaces. The resultant shade depends on the relative size and density of the dots.
As-a structural element, color value is-a useful means for describing volumetric forms, through light and
shadow. Tlus can be done w1th SOlld planes of dlffenng value, or with graduated tones.

Space g1 T

Schematics are created within the two dimensions of a flat space Depth the third dimension, has to be
suggested. -Using concepts like "plane," "multi-plane” and "continuous space,” €ach divided in many
subcategorises, Bowman gives a very fine-grained classification of visual elements as they "use up" or
"relate to" the three dimensions. Again he links thls with ideas of funcuonahty of different syntactic
elements.

The perspective idiom
Bowman devotes a speaal sectxon of hlS pnbhcatlon to matters of perspective which we will not dlSCl.lSS in
this article.

Phrasing the image

Different shapes in a schematic 1nﬂuence each other. Form interacts in the figure as words do in the
sentence. Each is affected by its context. According to Bowman the three primary modes of interaction
are: "relation,” "differentiation,” and "emphasis.” ‘Again, for each category he tries to suggest a "thesaurus
or a "dictionary" of a visual language with which a graphic designer can work.

The semantic aspects of a schematic : ‘ :

A semantic analysis of a visual language studies the messages that are conveyed via graphlcal symbols and
structures. It concentrates on iconographical signs. Like some theories on classifications: of models,
Knowlton (1966) distinguishes three levels of pictures in a abstraction hierarchy: realistic pictures,
analogue pictures; and-logical plctures each using basic elements patterns, and connections in a
completely different way.

On 'realistic pictures’ Knowlton (1966, p 175) states that when "we need to represent some state of affairs
of a sort that is visually perceivable either directly or with technological aid, one quite naturally employs

pictures. This category is thus the most obvious one of the three because-it includes pictures in the

vernacular sence”.

Regarding 'analogue pictures' Knowlton states that 'objects are portrayed only in order to show the nature
of a structure or Process: a process in which the portrayed objects paruc1pate in a manner common to the
less familiar process in' the state of affairs that is of interest. This then, is analogical representation. The
sign vehicle in such case will be labeled 'analogical picture'." (op. cit. p 177) -

The 'logical picture' is a visual representation "where in the elements-are arbitrarily portrayed, while pattern
and/or order of connection are isomorphic with the state of affairs represeénted” (op. cit. p 178).

In policy analysis the schematic presentation of the conceptual model is the means-for visualising
perspectives and knowledge of different policy experts and participants in the particular policy arena. Very
often these experts and policy makers, once confronted with-a schematic they:themselves contributed to
develop, use the same schematic to reflect on their earlier positions and reassess their own perspectives.
This provides them with a continuous learning expenence and helps them to contmually increase thexr
understanding of the policy issue m quesuon
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In relation to different perspectives and knowledge about a policy problem or issue there is a-need for
developing standards for visualising these problems. Those characteristics or elements of a policy problem
that occur frequently, and have more or less a fixed meaning regardless of the policy issue being presented,
should be standardised as icons or some other graphical representations. This would be an important
contribution to the semantic aspect of:the v1sual language in communicating complexny through
schematics. .

The pragmatlc aspects. _schematics as a form of language.

As we described earlier schematic development is a process through which participants contmually reassess
and develop their understanding of the problem. It is also a process of transfer of knowledge into a visual
language. The result of:this process is a conceptual model represented as a "big picture” of a particular
policy problem.

This schematic representatxon of the conceptual model is the end pomt of the system's analytical process
and at the same time the starting. point of the policy exercise development process.. In other words
schematic is a static representation of a dynamic reahty which’is. then used to model the same reality
through the simulated environment of a policy exercise.

A schematic contains, in one logic picture, all the essential elements of the policy problem, and it is a
tool in coming to terms with the complexity of reality it represents. It also represents a reference pomt to
all subsequent dxscussmns on the problem between policy makers and experts who participated in its
development.

As a student of cartography, Knapen (1980) has reviewed an immense number of documents which refer to
the "power of visualisation." He orders his insights in five categories, using Bertin's (1967) concepts of
"five powers." : : SRR -

The power of memonsmg through compacmess :

The power of a schematic in memorising through compacmess means that ina smgle glance we are able
to overview and get information about a policy problem. - The quick transfer of knowledge is emphasised
through the use.of schematics because only the more relevant elements are represented and the less relevant
details are omitted.. The schematic is an. important contribution in getting an impression-about the
structure of problems in a certain policy area. Through the spoken and written language the information is
communicated sequentially. With the schematic the time factor is greatly reduced and therefore it is more
convenient and contributes to compactness of transfer of knowledge.

The instrumental power

With the help of graphical visualisation in the schematic representation of a conceptual model it is
possible to reveal the complexity of multi-variable relationships between policy elements of different
characteristics.

The power of attraction

The power of attraction of a schematic depends on its recognition aspect. The recognition aspect is large
for an expert or. policy maker which participated in the schematic development process. Through the
development of standards in representing a complex policy issue the power of attraction can become large
for non-participants as well.

The power of persuasiveness

It is easy to imagine that ten apples is more then two; but the idea is totally clear when you put these
apples near each other. In a similar way the schematic is also a good medium for transferring knowledge
and supporting arguments. The problems become much more clear and complete in their presentation
through the use of a schematic. If we perceive the information in a better way, we also increase the
possibility that we understand the reality it represents in a better way.

The power of many-sidedness

Graphical visualisation in a schematic can be used to successfully represent concrete as well as abstract
ideas from many different perspectives or angles. If we compare our efforts in communicating this many-
sidednees of a complex policy issue with the achievements of communicating complex information in
other fields such as cartography, we realise that we are standing at the very beginning.
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Conclusxons

Our ﬁrst conclusmn is that many ‘authors have posmve thmgs to say when it comes to assessmg the role
of schematics in policy-oriented studies.

A schematic, being a visual (graphical) representation of a system's analytic approach to a problem, is an

aid to clear thinking and it has proven to be an essential communication tool. The laws that govern visual
articulation of a complex problem and its environment are very different from the laws of syntax that
govern language. The most important difference is that schematics, as a visual form, do not present their
elements successively, but- smultaneously The relationships that determmc a structure of a problem are
grasped in-one act of vision. :

Presenting a complex problem throtigh-a well-designed schematic adds to what can be conveyed through a
text. It is said that a "picture is better than a thousand words". The ability of a picture to:convey
complexity is not limited, as the text and discourse are, by what the mind can retain from the beginning to
the end of a successive presentation of a problem and its elements. Problems that contain a Iarge number
of closely interrelated elements - cannot be successfully projected into a discursive form:

Schematic presentatlons of complex problems are-exploiting the advantages of visual commumcauon

They do so by using simultaneous expression of all the issues significant for increasing the awarenéss and
understanding of the problem and its relanonshxp with the environment. ‘A well-designed schematic is an
effective way to-engage a group of actors in discussing those issues, to provide them with a "big-picture"
overview, and to help them to develop solutlons that reflect the mherent levels of interdependency amongst

the problem-elements.

Conceptual modelling through the use of schematics is an important element of the system dynamics as
well as gaming/simulation methodology. Our second conclusion is that both schools should invest in
doing research and applying existing theory to their specxal form of schematic building. If schemaues are
key to our craft, we have to study them more intensely.

Our rev1ew of some aspects of a'visual language was only intended to show that there is a lot that "we-in-
gaming" or-"we-in-system-dynamics” take for granted when we work with schematics.” Some of our future
research in Nljmegen and Tilburg will be devoted to understandmg better what is 1t that we do with
=schemat1cs
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Appendix: The Health Care Schematic as an example.
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