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Abstract

Indluding a professond modeer to establish a profound and religble modd is
adways aregular way to do the job. But sometimes we don't have the chance to get dl
the necessary resources. During the project modeling process, we meet abnormd
challenge and al so have chance to find other way to reach the goal. The most important
part iswe use a novice to establish the modd. In order to overcome the obstacles we
would meet. We just use many ways to support the modding work. Findly we just
complete the work and win our agent’ s confidence to ask for our next proposal to
establish another modd. The purpose of this udy is using quditativeresearch
technique to share our experience to al meet the same chadlenges. We found that both
externd and internd structures are very important to success. We concluded some
topics related to these two direction findings and aso propose some limits for further

sy

Background: Successful mode building process

There are many papers described about successful mode building process
(GroBler, A., 2000; Hines & Johnson, 1994). Some of them aso creste other way to
make the mode (Graham & Walker, 1998). All of the papers described modding
process would include important eements (Randers, 1980). Modder (Randers, 1977),
Interaction between modeer and agent, and group modeling (Akkermans, 1995;
Akkermans & Vennix, 1997; Andersen & Richardson, 1997; Andersen et d, 1997,
Lane, 1993; Wang, 1999; White et d., 1994) are frequently appeared topicsin the
meagazines. Many of them emphasized the necessary of the experienced modder to
make the modd. But if the Stuation is not assure for the experienced modder to make



the job, would there be any method to continue the modeling project and aso succeed?
Before becoming an experienced modeler, everyone is a novice. The traditional way to
train anovice is require he to modd a least two projects. an exigedsmulaed like

People Express and ared world (company). The real case dways is no-paid project

and made for academic research. Of course the qudity of the modd is not so good.

However, there are less time our busy experienced modders have and the red project

win the red attention and effort. Could we take less time from the experienced modeler
and dso train anovice into a better modder? How could we combine the training

process with the real modd project? This sudy tried to look back from our project

experience. To look for the dements that must exist when we want to use anovice to

modd ared project. We would aso discuss the dark sides that would appear when

novice does the job and suggest some methods to overcome it.

Resear ch methods: Qualitative resear ch process

This study use quditative research process to share our finding. Basicdly, the
components of the quditative andyssindude data, andysis and explaining process
(especidly coding process), and presentation (Becker, 1970; Charmaz, 1983; Lofland,
1971; Miles & Huberman, 1984). The qudlitative research process could be showed as
picture 1.

Data
Document, memo, observation, and diary records

(Abstract process)

Andyss and explaining process
Naming, conceptudize, topics arrangement, Coding

(Grouping process)
Grouping, grgphic rdationship

Table finding, result, assumptions, propositions

Ficture 1: quditative research process
Arranged by this study.
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Our evidences came from the arrangement of the memo, diary, or the observation
from the advisor. Using ‘ ground theory’ data (time schedules, documents, memoas....)
to support thiskind of daim or opinions. Using case practicing experiences to do the
qualitative research. To arrange the overall topics experienced in this modeling process
of Ta-power project and see what topics will emerge when | put them dl together.

Concept isthe mgor part of science. When we give a phenomenon aname and
congtruct a concept for the phenomenon, we then could continuoudy pay close
dtention to the phenomenon (Blumer 1969, pp.153-182). Then we categorize these
concepts into afew groups and give each group a name. Each group has some familiar
characterigtics.

Qualitative resear ch approach: Content analysis

Following the previous quditetive process, we arranged the origind data, ook
through related issues, items, ideas, components. Then we named for the important
concepts and group these conceptsinto four groups. Each group has smilar
characteridtics.
| persondly think the priority will be the order of guiding structure, frequertly
agents interviewing, personal characteristics, and then personal modeling abilities. The
former two are about the structure level gpproach. It could make sure the modeling
direction would be control by the project manager. The laiter two would decide the
detailed qudlity of the project. The grouping is showed in table 1 and would be
described more detall asfollows.



Table 1: grouping of important concepts

Main item Guiding Frequently Per sonal Per sonal

dructure agents characteristics |modeling

interviewing abilities

Second item [Rolesinthe Keeptherdation |Lessonthe Developing

modding pressure. from the doing
process Interaction

between modd Forget. Energy focuson
Team network  |team and client onejob

Look through

The project Modder’s different angle. | Sdf-reflection
manager must | position positive of the new
have the loop Haverdigious |learner
courageto tekes belief or
omerisks Trade off accepted |practicestting  [Stayin one

by agent: Get most|in mecitation. place
Routine team priority: even cost
meeting less Every timeisa

good chanceto

Multi-round Cdibration, modify your
modding veificaion, and modd.
consensus consumer-oriented

in harmony with
agent's
Organization
cultureand
communication

tyle

Multi-round
modding
consensus




Guiding sructure

Our project uses ateam form to do the project. The guiding structure would discuss
mainly on the topics with in the modding team.

Rolesin the modeling process: guilder, discuss partner, and test partner
There must be anexperienced ‘ teacher/guilder’ beside the new modder or the
novice would lack the direction. There must be a person you can talk to for discussing.
Not the teacher, but the friend or modding partner.
Moreplaying would find more errors. There dso must be some modd testersto
test and play the mode for you to find out the bugs the modd might have. The roles
would be arranged in table 2.

Table 2: three roles

Roles Functions
Novice modder Build the modd
Oneteacher For catch the critica structure

Other partner and consulter | Give suggestions, possible idess, and concepts, but just
for references, the modeer can even ignore their wordsto
be suitable for use

Team network
Different network produce different information that produce different action

strategies. Our interaction indudes routine and evolution types.

Routine type: Every Tuesday/Mednesday noon mesting
The novice, teacher, and partner shared and andlyzed interview records and ord
higtory data. Trying to find out the deep indghts.

Evalution through time

First stage. 3 teachers and three assistants met together to win the project and set up
the initid modding process

Second stage. We use more than one year to do the project. Through the project
period, the modder, guilder, and partners (case producer- our project dso want usto
offer related cases for references, model consulter, people help play and test the model)
discuss and meet together aslong as they have to by email, telephone, and mestings.




The novice modder dmost discuss with eech role. In our project, he has dmost Six
linkages with other team members. The interaction network of this stageis showed in
picture 2.

(Guilder, sygem thinking) 5
———(Cage producer) 2
4

(Modd consulter, SD ,\} (Modder) 6 <«—p (Assgant, financid or
experienced practicer) 2 acocounting work) 2

(model consulter) 3 EMBA (modd
‘\b . .
playing and testing) 2

Picture 2: stage 2 network

The project manager must have the cour age to takes some risks

If you don't let them try, there will be no stars. No one suddenly comes to become a
gtar without any failure or learning experiences. There must be some knowledge
cumulating processin the learning process of the new modder.

M ulti-round modeling consensus
There never be one time success, must come and return for severd (2~3) timesto
get the model better and better. Before the project begins, modeler and client must have
aconsensus that a good modd comes from a good understanding of the mental model
of the gtructure Better understanding of the mental modd would take some time.
Muti-round modeing would be a good choice to take and novice could adso benefit
from the process by deeply understanding the context of the structure and being
familiar with modeling techniques.



Frequently agents interviewing

K eep thereation
Most importance, kegp the relation with dient members for the chance to degpen
your understanding about the area.

I nteraction between modd team and client: there types
Routine team meeting

Our modding teem communicates with one dient member to exchange modd and
financid information. Theinteraction is showed in picture 3.

Client Modding team

(Project information process)

Cientwindow2 4 5 Modderl

Assigtantl
(Project financid information process)

Picture 3; Routine interaction

Medium and find report/ presentation/ discussion

Our team memberstalked directly to client members. Ard exchangedll
information a these times. The linkages between us would be n (modding member
numbers) multiply m (client member numbers). The report interaction is showed in
picture4.




Clit Modding team

Client memberl Guilder

Client member2 Partner: consulter

Client member3 Partner: case producer
Modder

Ficture 4: Report interaction

Buy-in process

All of the project must pass thefind report thet is checked by the dient. We hold
meany training courses to get the member being familiar with the system thinking
concepts, modding playing, and system dynamicstools. And we aso cooperate with
people dready known system dynamicsto prompt our dient accept our modd. The
interaction is showed in picture 5.

Traning (beer game, system
thinking, MFS/B&B smulaors)

Cregting belief of SD, dso Men know system dynamicsin
Create expectation the dient
Buwin) T / - How effectiveness he can accept?
- he design the project and respond to the board men
Strategic modding or
D oconcepts

Ficture 5: buy-in process

M odeler's position positive loop
In thenorma mestings, thereisfewer client company staff came. Each time there
isonly one or two department members came. We dwaystaked too fractiond and too



detailed in each department’s mental modd about its story not the whole company’s

hbig picture gory. Only in medium and find meetings, when professor guilder came,

nearly all related departments then sent members to participate and discuss. Then there
might be a pogtive loop in the modding period. Thet is higher position member touch

with dlient, higher dlient member position we could mest. Then richer datawe would

get and better modd we would build. The positive loopis showed in picture 6.

M odeler's position and reputation
I nfluence the agents’ confidence and

willingness to participate, \
<

+
Influence what modeler could gather
Model sinsght and quaity m‘ rom dlient members by participation
+

numbers and postions.

/

Therichness of the mental models that
could being induced from the
participative modding process.

Modder’s modding ahility

Ficture 6: Modder’s pogtion podtiveloop

Trade off accepted by agent: Get most priority: even cost less

Y ou can gpend less money or resources to get more assstance, help, or services.
The new modeder might spend more time in discussing the modding project, and he
will put the modding project asthe fird priority.

Calibration, verification, and consumer-oriented

The most important part of the interaction of the modder and the client isto make
sure the modd reflect the redlity. Beside the norma model test techniques like history
behavior match and menta mode behind the structure that describes the reasons of



varigble behavior pattern such aswhy maintenance expenses behave like this, our
dient might ask us using year to be the Smulating wnit time, not use season. That's
because our dient only offer year numbers. Such kinds of actions would increese the
probabilities of understanding about the modd and design the modd to fit the dient’s

need.

I'n harmony with agent’s Organization culture and communication style

Be sure you accommodate yoursdlf to the culture and communication Style is very
important. Y ou must be or let them fed you are one of them. That would make your
data gathering action more smoothly and you would get deeper information from them.
In our interaction with dient, the familiar with rule, understanding dient members
responsibilities, be striving, and need then ask is the main characteristics of our client’s
organizationd culture. Casudly discussion and easy words taking is necessary in
communicating with each other. The arrangement will be displayed in teble 3.

Table 3: Organizationd culture, communication Syle, and corresponding actions

Organizational cultureand
communication style

Corresponding actions

What the organizationd culture
(bureaucrdtic) is

1 Mest every rule that show in the contract

2 They who involved must pay their responsibility to it. Because our project is &
cooperating contract, that make they have to be respongible for it. So you had
better do what ever they want you to do, and show them you redlly appreciate
what they contribute by changing the product asthey ask

31f they want the 'effort’ you do, make them fed that you work hard meet them
often, discuss face to face, no matter they are too busy or not.

4 They wont cance the project, so do not touch the extreme urging them to do
0.

5 Need then ask Syle of cooperation. If they were too busy, they will watch
what they knew.
Team members go in and out, knowledge carit degp in. Y ou must know what
you want know and find the right man to ask. The meeting must be held if it ig
redly necessary to gather dl the data from dl the people. eason comesfrom
officid or forma sructure design and job descriptions.

Communication syle: when you
discuss

Use the friendliest words for them to understand, or they will look for the most
trivid thing to chalenge you. Discuss more casualy, not let them fed pressure.

M ulti-round modeling consensus
There never be one time success, must come and return for severd (2~3) timesto
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get the modd better and better.

Personal characteristics

The new mode er must have or develop specid persond characteritics (versus
experienced modders) induding courage, fortitude, responshility, good heart, and
most importantly have religious belief or practice stting in meditation.

L esson the pressure
The novice mugt have lots of pressure comes from less modding experience. The

new modder must learn something like:

Forget. If you could not bring about a hep thought, go out for fun, forget dl things,
and forget the mode. Pressure would deteriorate the Situation that the new modder
mesets. You must learn step by step and adso expect yoursdlf to grow with this kind of
pace. Man easly fdl into one-step concern and want to reach the best, but that can
meke you dieng.

Look through different angle. It's achanceto grow, not atimeto disgppear acapable
new sysem dynamics modder. New modder must have courage, fortitude, and talked
to yoursdlf even you loss, you wori t redly loss, you are just the winner, because the
new modeer learn and grow from the process.

Have rdigious bdlief or practice Stting in meditation. Stuation never go asyou wish
and accident is the normd friend. Believe the God, but be prepared. Put down your
indgtence, there will be awhole new order guiding you to go or grow. Keep your

responsibilities as the modeler and do what your could do to make progress. Each little
seps would cumulate into a big success.

Evey timeisagood chance to modify your modd. Reflect from each discusson or
agents requirement and think whet it related to modd. That could be the chance to
improve the modd. The new modeer must have agood heart, look things through
postive sde, and believe the criticsis the effort people make to get things better not
the action to heckle you.

Per sonal modeling abilities
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The mgor specid feature of the novice modder isthat he grows and get familiar
with each modd-building techniques through the process. Each person has his unique
abilities and characterigtics. The novice must do and reflect &t the sametime to
carefully refine his actions.

Developing from the doing: knowledge deepen and accumulating process

There is dways no other better way for modeling ability to be developed from red
doing It’s a crestive process to turn the externa knowledgeinto internad knowledge.
The modd error comes from the un-smulaing scenario. Never be afraid of making
mistakes. It the chance to learn and become adlite.

Energy focuson onejob and on thetopic
If you are amodeler, don’'t do the accounting job. Be focused How do you become
abetter modder and dso get familiar with the systlem dynamics rdated methods and
tools? Y ou only have to read the pages familiar with your project needs. Start from the
index and catalogue to look for the useful messages and read them. Don't spend too
much time read other not so rdlated pages.

Self-reflection of the new learner
Novice must kearn from doing and also think at the sare time. Take down the notes
as you bring about an idea from your mind (brain), to live with the reference, find the
most related papers, and search through these papers' references to expand your
database. In the moddling process, it requires independent study &hility. So novice
must reflect frequently to himsdf what | have done and what | would do |ater.

Stay in one place
Conceptudization, cdibration, and verification dl takeslong time and energy to
finish. So you must stay in one place to focus your time. Stay there, even you do
nothing but wandering. That would make the novice to produce at least little things and
thet is the foundation to cumulate big work.

Think both through system thinking and flow-r ate concept

How to start modeling through the project? Y ou could begin with the flow concepts
(Kotler, marketing book 11™ erition) or system thinking casual loops Wetry to
compare the good and bad between them in teble 4.

Table 4: good and bad between system thinking and flow-rate concepts
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Approach

System thinking

Flowr ate concepts

Comparison

Suit person who lack mathematics
background

Approach: find key variables,
relationship, and trandfer to
meathematica modd (in the
transferring process the distinguish
between levd and rate varidblesis

very important)

Eagly to communicate with agent
in the early stage when the agent
aso lack the mathematics
background

Contrary

Look exactly through redl flow of
meaterids, information, policies
Then just use the mathematicsto
describe the redlity.

When the agent familiar with
methematics, gart with this could
prevent the black box paradox. The
process could make the modd
more white box as possble

Discussion

Using the novice to modd a project is very difficult as Sterman (2000) has
mentioned. But we must admit there are not ways Stuation as we want. Sometimes
we jugt have to use some abnorma way to reach the same god. Through the
arrangement of the project we found some characterigtics that might be concluded into
some assumptionsto help the future research to give more evidences and asthe basic
to get some improvements. Our assumptions could be sated as follow:

Infragtructure and modder quality both important

From the modeling process we could observe that the externa structureof guild
and agent isasimportant asinternd disciplines of the modder.

The benefit of using novice: Win (client)-win (modeler) situation
Through the new modeer modding process, there will be long-time loydty and
relationship established between these two parts. Even you only have to spend less for

the network.

Useteam to passthrough the dark sides
The new modder may lack sgnificant attention to the important points of the
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process. So modding team isimportant in the group modding process. Team dso
would make novice overcome obstacles comes from conceptudizing interview data
and negatiating through defensive routine of the organization culture and policy
system.

Conclusion, research limits, and futureresearch

From this study we suggest some kinds of external structure and internd
disciplines when using novice to build amodd. Using team to get through the
modek-building process would get the win-win Stuation. But we aso must admit that
the sudy has some shortcomings might be improved. That could be the dassfication
method, the timing of notice the externd sructure and internd disciplines, and
system+-thinking trap.

The classfy isvery subjective
| just dassify al my observationsinto four groups that may smplify our
understanding of this topic. May be using other dassify methods we would conclude
into other assumptions. But under this classify type we still have much confidence that
this condlusion il be useful to improve our gpplication effect and understand of the

topic.

Thetiming of noticethe external structureand internal disciplines

We must admit that the process of developing anew star (hope) must know the
timing that what éements running the process should notice. Whet variable should
collocate with each other & when? That still need further sudy to understand.

System-thinkingtrap

Would we meet any kinds of positive loop, negative loop, or time delay through the
process? Since we have find out the dements when using novice might meets. The
next sep isto look for the sysem-thinking traps we might meat when going through
the process. System thinking loops might give us more guidelines to follow and give us
more chance to successfully complete the process.

All of the topics proposed would be further studies from now and might give more
chance to develop more good mode ers and produce more better modes with deep
indghts.
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