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Abstract-System thinking refers to the interrelationship
between the parts of the organization that intend to design,
produce and distribute products or services. System thinking is
actually a conceptual language that encourages professionals
into using “feedback loop" thinking rather than mere linear
thinking. To solve a problem, systems thinking requires the
building of a model by a diverse group with a varied input. The
group modeling process which is an important process of system
dynamics intervention in organizations is mainly developed by
researchers from similar backgrounds and cultures. A research
conducted in Israel, a country with a mixture of cultures and
social backgrounds, evokes a different experience and approach
to the more known group model building techniques. Since the
participants in the group were from diverse backgrounds in
terms of their culture, economic situation and their work
position, they could easily be led by their social condition in
their thinking and opinions. Therefore, knowledge elicitation
through the group model building process during the group
sessions and on the other hand, knowledge elicitation through
personal conversation brought up contradictory information
and called for constantly improving the elicitation process.

I. INTRODUCTION

The systems approach distinguishes itself from the more
traditional analytical approaches by emphasizing the
interactions and connections between the different
components of a system. The interactions of the parts
become more relevant to understanding the system than
understanding the parts. This is the value of systems theory -
the whole is more than the sum of its parts.

System dynamics is a methodology which deals with
complex feedback systems. Systems dynamic looks at the
same type of problems using the same perspective as in
systems thinking. The two fields share the same causal loop
mapping techniques, but system dynamics takes an additional
step by constructing computer simulation models to confirm
that the hypothetical structure can lead to the observed
behavior and to test the effects of alternative policies on key
variables over time. There are two types of feedback loops:
positive loop, which generates a reinforcing and exponential
behavior over time, and negative loop which generates a
balancing and equilibrating behavior over time. Interactions
between these two types of loops create complex system
behaviors of growth and collapse, oscillations and others [1].
The modeling process using system dynamics is usually
carried out through a group modeling process.

The group modeling process which is an important
process of system dynamics intervention in organizations is
mostly developed by researchers from similar backgrounds
and cultures. A research conducted in Israel, a country with a
mixture of cultures and social backgrounds, evokes a
different experience and approach to the more known group

model building techniques. The group model-building
process described above was a part of a larger research
exploring the relations between organizational effectiveness,
quality culture and employee's health. In order to come up
with new insights about group model-building, the popular
principles of group modeling are reviewed and the firm in
which this research took place is subsequently described
briefly. In the end, the insights regarding the group model
building process and possible improvements are presented,
including some modeling process learning critique and
conclusions.

The system dynamics group modeling process is primarily
based on three fundamental tasks: the first is to elicit
knowledge and to reveal the participants’ mental models
through group participants’ interactions. Modelers must elicit
knowledge from those that are involved in both operations
and/or provide policy decisions in order to develop a useful
model that has credibility in the eyes of the managers. This
information is then used to develop the model [2]-[3]. The
second task requires the use of the system dynamics
modeling approach to create the conceptual model of the
problem by focusing on key feedback loops. The third task
includes the conversion of the conceptual model through
mathematical formulations to a computer simulation model
that allows for the representation of the behavior over time as
well as for policy analysis [2]-[3]. While each of these three
tasks is important and essential for the modeling process, the
first task is paramount in determining the quality level of the
entire modeling process. The entire group modeling process
cannot be better than the information gathered during the
initial group sessions. The outcomes of the first task influence
the subsequent group modeling processes, and therefore
influence their outcome’s quality. This paper deals especially
with the first task.

Different situations, cultures and organizational histories
can lead to different experiences and needs concerning the
application of the group model building process [4]. Different
types of interventions exhibit feasibility variation and
emphasize the importance of knowing and learning from the
wide variety approaches that were used to involve the client
in the model building process [5]. Sharing the differences
stemming from the differences among situations,
backgrounds, cultures and organizational histories is
significant for the process of learning and gaining a better
insight for a more general effective group model building
process. A certain case study, in which systems dynamic was
used, provided insights and raised issues concerning the
group model building process application [6]. Hereby, we
will overview the principles of group model building (GMB)
from the literature, its application to the specific case study.
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We will share some insights and recommendations
concerning the GMB from this experience and will close this
research report in an effort to provide specific
recommendations for the improvement of the GMB process
in certain similar situations.

II. OVERVIEW OF THE PRINCIPLES OF GROUP
MODELING

When dealing with the group modeling building process,
one typically refers to three key issues: 1) the choice of the
group participants, including the number of participants, 2)
the procedure for preparing the group sessions, and 3) the
facilitation of the group sessions.

A. The Choice of the Group Participants

According to reference [7] and [8] the most important
aspect of any modeling process is the selection of the right
people who will participate in the model-building endeavor.
The two main issues concerning the selection of participants
in a model-building process are the number of people to
involve and how diverse should the group be. The
recommendation with respect to these issues is to include
those that have the power to act, meaning those that can
implement a decision [7]. Reference [7] also suggests the
number of five participants in a group model building as the
best size from his experience, but each case needs to be dealt
with individually. The larger the size of the group, the more
structured the sessions need to be. Reference [8] emphasizes
that it is necessary to include in the group those who have
either the support for the effort that is needed, like top
management, or those who will carry forward the results of
the process. In summary, the suggestion is to choose different
stake holders from a variety of backgrounds and culture in
order for the modeling to be more efficient and beneficial [8].

B. The Procedure of Preparing the Sessions

In preparing for a session, there are some considerations
that should be taken into account. These include assigning
different roles to group members, defining the purpose and
the outcome of the session, and planning and carrying out all
the logistics.

There is a general agreement in the system dynamics
literature about five essential roles in the group model-
building process [7]-[9]. These five roles are: The facilitator
who needs to pay attention continuously to the group
processes and has to focus on the tasks of drawing out tacit
knowledge and insights from the group; the
modeler/reflector, who reflects on the information he/she
sketches and feeds this back to the group; the process coach
who usually reflects on his/her findings and provides this
information to the facilitator during breaks and helps the
facilitator to find ways to keep the group modeling process
effective; the recorder, who writes down or sketches the
important parts of the group proceedings and the gatekeeper

who is the champion of the project and does all the
preparatory work [9].

Several guidelines that are useful in planning the agenda
are provided [7]. The first stage of the session is the
introduction of all participants. The next step is to discuss the
agenda. It is important to find out if there is a consensus in
the group about the problem that needs to be modeled. The
problem definition should be recorded and placed where
everybody can see it. In case this is not the first session,
reports and conclusions from previous sessions need to be
provided. Clarifying what is expected from the group in this
session and what outcomes are anticipated is important for
participants so as to reduce anxiety. It is important to ensure
that there are facilities that enable the recording of what the
group is designing, and as a general rule it is advised not to
write anything before ensuring that the group agrees on it. It
is advisable to have the group cycle back and forth between
the problem and the model. This means that there can be
silences when people reflect on what has been accomplished
and on how the group ought to proceed. Breaks are important
to plan ahead. Finally, it is important to record preliminary
and final conclusions and insights and leave the participants
with a simple but clear picture of the insights, which were
gained through the group model-building process [7].

Others recommend planning the time so that the needs of
those present are met, while time availability and the purpose
of the intervention are considered [9]. There should always be
room for flexibility. They believe that planning for 15
minutes blocks of time, keeps the group alert, on task, and
helps to make progress. They also advise to allocate time for
the members of the group so as to develop a group sense.
They provide some examples of “ice breaker” exercises, and
recommend working closely with the gatekeeper to engineer
the composition of small groups so that cliques are avoided.
Their final recommendation is to allocate the last hour or half
hour to summarize the whole day’s effort in order to build a
climax and to leave the conference with a feeling of
accomplishment.

C. The Facilitation of the Group Sessions

A group facilitator is a person who assists a group in its
effort to accomplish its tasks. His concerns are about the
process and the structure of the work that is being done rather
than the content of the work [10]. In the case of system
dynamics, the facilitator needs to have a thorough knowledge
of system dynamics and extensive model-building skills in
order to be able to ask the right questions during meetings
[7]. Some argue that one of the most important tasks of a
facilitator is to see and understand the group life (the
relationship between the group members, their interdependent
and interconnectedness) [10]. By understanding what is going
on in the group, the facilitator is able to guide the group in a
more productive way by being flexible and accommodating
the needs of the group members.

The main responsibility of a facilitator is to help group
members. In order to help, one needs to be patient and take
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enough time to learn the client’s problem precisely [7].
Authenticity and integrity are of great importance to build
trust between participants and facilitator. A facilitator must
be neutral with respect to the content of the discussion
otherwise he/she turns to be one of the group members and
not an outsider, and thus his role becomes useless. A
facilitator needs to show no preference to participants in
order to create a climate of trust [7].

III. THE GROUP MODELING PROCESS AT THE FIRM

A field research was conducted at the facility of a firm’s
subsidiary, which will be called ‘the firm’ in this paper.
Reference [6] described that the firm produces powdered
food blends through sensitive packaging which require high
level of quality standards. Concurrently, the firm also needs
to maintain high level of effectiveness in order to remain
profitable in the global economy where for this line of
business, the competition is very intense and remaining
profitable is difficult. Further details and information can be
found in reference [6].

The concurrent objectives of maintaining a high level of
quality standards, while at the same time minimizing
production costs, have obviously created a host of problems
for the firm’s management. The two conflicting objectives,
ie., reducing costs and facilitating a quality culture,
compelled the firm’s management to seek a better way to lead
in order to attain both objectives simultaneously, rather than
compromising one for the other. The requirement of keeping
costs low, which leads to temporary employment of some of
the employees and low salaries for all of them, brings about a
lot of pressure, which in turn creates problems maintaining
the level of production quality and lately impacts profitability
negatively.

The application of the system dynamics approach to
analyze and understand the problems of the firm requires the
involvement of all concerned parties within a group model-
building process. In order to assure that the right individuals
are included in the group, it was decided to include only
workers with direct connection to production. This meant
workers who were included on the team were from the
production, maintenance, quality, inventory and operation
departments. The group consisted of nine workers including
the CEO, the operation manager, the maintenance manager,
the inventory manager, a food engineer, the quality manager,
a quality assurance employee and two production employees.
Hereinafter is an overview of the group model building
process.

All the sessions took place in a conference room,
relatively far from the production halls and the office rooms.
All sessions were planned for four and half hours including a
break of half an hour at the end of the two first hours of the
session. The last half hour of every session was used to
summarize the effort of the day and to listen to suggestions,
feelings or any thoughts the participants had in mind. The
sessions were planned ahead of time, with an intermission of

three weeks between sessions. The participants chose a
certain day of the week as their preferred one for the sessions.
All sessions were recorded and included: the daily agenda
(including what was expected from the group during the
session and what outcomes were anticipated), summary of the
previous session (including reports and results from the
feedback questionnaire - with respect to the previous session
that was given to the participants between sessions), and
written materials, which were prepared between the sessions.
During the sessions, the participants also received homework
or a list of challenges or topics to consider [6].

A. Definition of the Problem in the Firm

The first phase of building the conceptual model included
articulating the problem of the organization as it was
perceived by the participants. The articulated problem is
described in Fig. 1. The blue arrow means that both variables
behave towards the same direction, either growing or
decreasing. The red arrow means that the two variables are
contradictory in their behavior.
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Figure 1. Conceptual model for the problem definition in the firm

The model in Fig. 1 includes five feedback loops. The
model in Fig. 1 includes five feedback loops. The loop
direction can either show a reinforcing loop, generating a
reinforcing and exponential behavior over time (R), or a
balancing loop, generating a balancing and equilibrating
behavior over time (B). The loop type can be revealed from
the arrows’ color; an even number of red arrows creates a
reinforcing feedback loop, whereas an odd number of red
arrows creates a balancing feedback loop. The model above
shows the current situation (feedback loop Bl1), the side
effects caused by this behavior (feedback loops R1, B3, B4)
and the real solution to the problem (feedback loop B2).
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The model shows the current situation (feedback loop
B1), the side effects caused by this behavior (feedback loops
R1, B3, B4) and the real solution to the problem (feedback
loop B2).

'The 'Immediate Repair' feedback loop (Bl) was
considered as the main issue to deal with. The immediate
response to this problem as conceived by the group
participants was to push the workers to work harder in less
time. This response actually solved the current problem, as
described by 'The Immediate Repair' balancing feedback
loop. However, such an immediate response caused some
side effects.

'Side Effects for Personals' feedback loop (R1) described
the side effects on personal health: the more 'Symptom
Treatments' involved, the more 'Mistakes and Defects'
occurred, causing 'Personal Stress' to increase which led to
'"Performance Capability' to decrease and "Number of Orders
Waiting' to increase even more, causing more 'Symptom
Treatments' to occur and so on, leading a reinforcing
feedback loop.

'Customers Reaction Immediately' feedback loop (B3)
was another side effect to 'The Immediate Repair' feedback
loop: Increased 'Mistakes and Defects' decreased 'Customers
Satisfaction' and therefore fewer orders were handled,
decreasing the 'Numbers of Orders Waiting'. 'Customers
Satisfaction' decreased also because of the decreasing of the
'"Performance Capacity', as described in 'Customers Reaction
Over Time' feedback loop (B4).

The root solution to the problem according to the group
participants was described through the feedback loop 'The
Root Solution' (B2). The accumulating Number of Orders
Waiting' increased 'Time Required to Improvement' causing
an increase to 'Improvement Effort' and after a delay — a
increase of 'Performance Capacity' causing a decrease of
"Number of Order Waiting'.

From the conceptual model of the problem, one can see
that when management's strategy is unclear, the workers tend
to look for immediate solutions in order to solve the problem,
but on the other hand, it causes side effects. Using a long-
term view, the model shows that the investment in improving
the process has a balancing feedback loop (B2) affecting the
whole system to create more positive situations.

IV.INSIGHTS REGARDING THE GROUP MODELING
PROCESS AND POSSIBLE IMPROVEMENTS

The process of articulating the problem and building the
model concurrently follows most of the literature guidelines
[7], [8], [11]. In this section, the details with respect to these
guidelines used will be reviewed. Furthermore, additional
elements that were included during the group modeling
process will be explained, insights gained will be presented
and improvements to the group modeling process will be
proposed.

During the beginning stage one has to decide how many
participants should be involved in the model building

sessions. As mentioned before, the number of five

participants in a group model-building process is the best size

recommended based on accumulated experience [7];

however, each case needs to be dealt with specifically. In this

research, the number of participants was chosen to be nine
and the sessions had to be highly structured. The group’s
diversity is advantageous to the model’s quality but might
create more tension within the group [7]. This conclusion is
also reached in this research, as the diversity of the group in
this research caused lots of tension and friction within the
group, notably with the CEO. Therefore, the facilitator had to
be very skillful at conflict resolution when such tensions
arose to ensure that the process of building the model did not
fall apart. In this case, the participants were chosen from all
the company’s levels, and as expected when different people
in an organization have different interests, these differences

are the sole cause of a variety in interpretation [12].

Another stage of the group model-building process deals
with the preparation of sessions. There were limitations when
trying to use the five essential roles [7]-[9]. In this case, the
group participants were not interested in taking on a specific
role as mentioned before, therefore the facilitator had to
take on some of the roles herself most of the time. In
similar cases, where the participants may not be willing to
undertake certain roles in the group modeling process, the
five essential roles are not usable and not suitable.

The sessions were scheduled according to suggestions [7];
however, there were several important issues that are
highlighted as follows:

e Since the group was larger than usually recommended
(nine participants) it was deemed useful to hand out rules
of conduct that explained their commitments and expected
behaviors.

e A feedback form was drafted and critiqued by the group
participants. Based on the critique an accepted form was
used in all the sessions in order to be able to improve
discussions and sessions. The feedback form included
questions about the session’s contents, its process and
personal questions.

e Participation in a group building-model requires a high
level of communication. It was important to introduce to
the group some concepts on better communication skills
[13].

o Since the sessions were scheduled once every three to four
weeks, it was deemed necessary to provide a summary of
the previous session.

e Specifically for this firm, it was found important to discuss
with the group the concept of “wants” — understanding
what someone desires for him and for others that helps
her/him to act towards or away from it [13]. Other kinds of
problems might need different insights and openness (e.g.,
the difference between feelings and thoughts), since
system dynamics by its nature requires many levels of
knowledge and understanding.
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o In this case, we had to be very careful with the knowledge
elicitation process from the group participants. Since the
participants in the group were from diverse backgrounds in
terms of their culture, economical situation and their work
position, they could easily be led by their social condition
in their thinking and opinions. Therefore, the process of
knowledge elicitation through the group interlocution
during the session and on the other hand, knowledge
elicitation in a personal conversation brought up
contradictory information and called for a continuous
improvement process of knowledge elicitation through all
this research.

In general, although it is preferable to plan each session in
detail, it is important to be flexible during each session, to
listen to the participants’ intents and desires, since the
participants are the facilitator’s customers.

The following are recommendations for improving group
model building process as the learned lessons from this
experience, especially when the group members' background
and their personal culture are taken into account:

e If the participants are from a diverse background, culture
and education, it is recommended in such cases, to elicit
knowledge and information from individuals besides the
group model building session.

e The larger the number of group members, the more
controlled and prepared the session should be and also
less flexible. This is even more important when the level
of education is diverse.

e Group modeling is also a learning process both on the
personal and the team level, which requires many times
raising topics that can help in self-development,
improving learning abilities and raising self-awareness,
i.e., feelings, wants, thoughts, and better communication.

e Guiding the team work is essential and paramount in this
endeavor, but no less is the personal connection and
acquaintance with each of the group members and other
workers, who have a huge influence on achieving data,
information, thoughts, and opinions in order to better
understand the system's behavior.

V.MODELING PROCESS LEARNING CRITIQUE AND
CONCLUSIONS

The process of building the model with the group is a
continuous learning process for the facilitator during the
modeling session. The facilitator is supposed to provide
guidance to the group rather than being a participant. She/he
has to be aware of the problem that is being tackled, but
should concentrate on the process and structure rather than on
the content [10]. Facilitating successfully requires from the
facilitator separating between information, thoughts and
personal emotions throughout the process of modeling.
However, this kind of separation might sometimes create
internal conflicts for the facilitator, which may adversely
affect the quality of the facilitation performed.

The role of the facilitator cannot be fully predetermined
and may have to be adapted according to the idiosyncrasies of
the group. The diversity of the group members and their
interrelationships as well as the facilitator's style necessitate
understanding the group's characteristics and requires
flexibility during the group modeling process so as to
accommodate the needs of the group members [10]. The
facilitator needs to improve through a learning process that
can turn him/her into a more mature and experienced guide
who can fully understand the needs of the group members.
The ongoing learning is a natural path that may lead to a
better understanding of behaviors and issues that might arise
within the group. In this research, in order to meet these
needs the group members were encouraged to use
constructive critique during the sessions if available, or
through the feedback forms that were given at the end of each
session or at a personal meeting with the facilitator. They
were encouraged to be honest even when it seemed difficult;
therefore the feedback forms were anonymous,

Assuming a continuous improvement and better
experience through reflection and internalizing of the group's
needs, the facilitator may use various tools to obtain
important feedback from the group members in order to
improve the modeling process. In this research it was deemed
necessary, as explained earlier, to distribute a feedback form
at the end of each session, and to discuss the results at the
next session, learning what and how to improve the process.
The following are the important issues that were learned from
the group members’ feedbacks:

o The facilitator has to remember that the managers and the
employees of the firm are his/her clients, and no matter
their attitudes, opinions or concepts, he/she is supposed to
serve them.

e A meeting’s schedule is very important but needs to be
flexible. The schedule is valuable in the process of
working with a group. Attention should be given more to
the group participants needs rather than to meeting group
modeling goals.

Since the conclusions of this research are based on a case
study, it is significant to recognize that the generalization of
the conclusions is limited. In reality, we can witness a huge
variation among a large number of organizations, and as long
as the real situation is similar (if possible) to the situation of
this research, including, for instance, the subjects, tasks,
variables and the environment, the researchers can employ
the above recommendations [14]. However, more case studies
are needed in order to comply with the variety of
organizations and environments which may apply GMB
processes.

Last but not least, the key learned issues from this
research in which the existing techniques of group model
building process were used, brought about some distinct
insights concerning the way this process is performed. These
insights ensue mainly from the dissimilarity of the culture
and social background of the organization and the workers,
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the difference in educational level of the employees and their
occupational status. The more the diversity, the more flexible
techniques and facilitation approaches are needed, in order to
deal with the special characteristics.
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