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“Wie de vorm beheerst, is de inhoud meester.”

— Frederik (Frits) Bolkestein
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Abstract
Faculty of Science

Institute for Computing and Information Sciences

Master of Science in the Information Sciences

Distributed Group Model Building

A Dialogue Games approach using Slack

by M.J. (Mats) Ouborg

Globally operating organizations sometimes encounter Messy Problems (Ackoff, 1974,
1979), which are problems that consist of complex interacting systems that are not
easy to explain. Therefore finding a solution for these Messy Problems can be difficult.
Group Model Building (Richardson and Andersen, 1995) (Vennix, 1996) is a method to
tackle these Messy Problems. Group Model Building invites relevant stakeholders in the
same room together and helps them to collaboratively create a causal loop diagram, a
stock&flow diagram, simulations, or all three, which creates an overview and therefore
an understanding of the Messy Problem they encounter. Group Model Building uses
different methodologies to prevent bias and politics from influencing this result, as that
might create a distorted overview of the Messy Problem. The necessity for all the
relevant stakeholders to be in the same room together can be seen as a disadvantage for
globally operating organizations, because stakeholders initially might be far away from
each other. To save traveling time and therefore improve reaction time when solving
Messy Problems, this thesis explains the creation of a distributed approach of Group
Model Building. This Distributed Group Model Building approach is build on the Slack
platform which enables participants to use Group Model Building without the necessity
of being in the same room together. Additionally, the distributed approach can also be
used as an administrative aid for regular Group Model Building sessions, which makes
it more easy to register choices that have been made. It also creates a digital overview
of the information that has been created.
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Chapter 1

Introduction

1.1 About this thesis

This thesis is about creating a distributed tool that supports group decision making,
namely Distributed Group Model Building, and is submitted in fulfillment of the require-
ments for the degree of Master of Science in the Information Sciences at the Radboud
University Nijmegen. Regular Group Model Building is a team collaboration method
used to tackle Messy Problems (Ackoff, 1974, 1979), which are defined as problems when
”managers are not confronted with separate problems but with situations that consist of
complex systems of strongly interacting problems” (Ackoff, 1974, 1979). With the cre-
ation of a causal loop diagram as its main goal (Vennix, 1996) (Rouwette and Franco,
2014), Group Model Building as a method tries to tackle these Messy Problems by
creating an overview of the different complex interacting systems.

Group Model Building can be used as a team collaboration activity, by inviting all
the relevant stakeholders into a session in a single room and letting these stakeholders
jointly build this causal loop diagram (Vennix, 1996) (Rouwette and Franco, 2014). In
contrast to regular Group Model Building (Richardson and Andersen, 1995) (Vennix,
1996) (Rouwette and Franco, 2014), Distributed Group Model Building will enable par-
ticipants to enact in sessions without the necessity to be in the same room together. This
creates new possibilities for Group Model Building, since it then can be used online, but
also in a distant manner.

When the distributed tool of this thesis is used online, it can be used as an additional
administrative aid during the regular Group Model Building process (for instance to
keep track of decisions that have been made). In other words, the tool can be used
as an addition to a normal (single room) approach of Group Model Building. On the
other hand, participants can chose not to be in the same room together and use the
tool as its main communication system, which means all the possible communication of
a Group Model Building session will go through the tool. Given that a regular Group
Model Building session is always held in one location, the benefits of the tool makes
it possible for Group Model Building to be used in a distributed fashion. Since many
companies operate globally these days with different stakeholders at a far distance from
each other (Robbins and Barnwell, 2006), the distributed nature of the tool will make
it possible for these companies to use Group Model Building as well when they tackle a
Messy Problem.

1



Chapter 1. Introduction 2

The notion of the need for a Distributed Group Model Building method, was first de-
scribed by Ouborg (2015). In that study, a formalized approach was chosen to get hold
of the processes and data of Group Model Building. These processes and data would in
return act as a blueprint for a digital approach, which in return could be the basis for a
distributed approach to Group Model Building. The study resulted in a large set (about
172) of models which described a sequential process of Group Model Building. In his
conclusion however, Ouborg (2015) criticized that this sequential approach resulted in a
way too complex blueprint of Group Model Building, which made it infeasible to realize.
One can also state that the sequential approach of Group Model Building might not
fully represent its collaborative nature. Group Model Building was not thought of as a
fully sequential process (Vennix, 1996), and it is up to the facilitator of the sessions to
chose how much formality is thought necessary (Vennix, 1996) (Rouwette and Franco,
2014).

As an inspiration for a more agile approach, Hoppenbrouwers and Rouwette (2012) is
chosen as a new direction. Their approach of Group Model Building is that of Dialogue
Games, which is an approach in which only the boundaries of a process are defined
(instead of defining the correct path that must be followed). This enables more freedom
for the participants when using Group Model Building, without doing steps that are
not allowed in Group Model Building. Hoppenbrouwers and Rouwette (2012) created
a pioneering distributed form of Group Model Building using the dialogue games tool
InterLoc (Ravenscroft and McAlister, 2006). This thesis tries to build upon the works of
Ouborg (2015) and Hoppenbrouwers and Rouwette (2012) by combining the detail that
was created (Ouborg, 2015), with the dialogue games and the less sequential approach
(Hoppenbrouwers and Rouwette, 2012) by creating a chat bot in Slack. This is done
by examining the context of Group Model Building and facilitation first, which is then
translated into the practical procedures of Slack.

1.2 Research question

Given that this research is conducted as a master thesis, it requires extra focus on a
research approach. The research of Ouborg (2015) lacked the explanation of the research
methodology used. Although this does not mean that the quality of research in the
work of Ouborg (2015) is low, a formal check of its approach is not possible. What
was done in his research was simply a translation from literature into formal models,
which in retrospect can be defined as a methodology. If we look into the most respected
methodology that mostly represents the methodology of Ouborg (2015), we find the
Design Science methodology (Hevner, March, Park, and Ram, 2004). Design Science
was also the methodology used by Hoppenbrouwers and Rouwette (2012). Given the
lack of explanation of the research methodology used in Ouborg (2015), we now clearly
state that Design Science will be the methodology for this research. In order for Design
Sciences to be used soundly, it is important to explain what it is and how we use it in
this thesis research.

Design Science is a research methodology that has its origins in research methodologies
that are used in Information Systems (Hevner et al., 2004, Hevner, 2007) (Iivari, 2007)
(Wieringa, 2009). Hevner et al. (2004) created a framework for this methodology and
described it later as the three cycles of Design Science (Hevner, 2007). These cycles
explain the Design Science Research and its two main contexts based on Environment
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and Knowledge Base (Hevner, 2007). The Environment represents the stakeholders, the
organizational and technical systems, and the problems and opportunities that are in-
volved, which combined are called the Application Domain (Hevner, 2007). The Knowl-
edge Base represents the Scientific Theories and Methods, the Experience and Expertise,
and the Design Products and the Design Processes that are involved, which combined
are called the Foundations (Hevner, 2007).

Knowledge Base Design Science Research

Build Design
Artifacts &
Processes

Evaluate

Design
Cycle

Application Domain

• People

• Organizational
Systems

• Technical
Systems

• Problems
& Opportunities

Relevance Cycle

• Requirements

• Field Testing

Rigor Cycle

• Grounding

• Additions to KB

Foundations

• Scientific Theories
& Methods

• Experience
& Expertise

• Meta-Artifacts
(Design Products &
Design Processes)

 Environment

Figure 1.1: Design Science Research Cycles (Hevner, 2007).

Besides the Design Science Research, and its two main context fields, there are three
cycles that connect these three worlds. First, there is an internal cycle called the Design
Cycle which explains the main steps in Design Science, namely Building and Evaluat-
ing. The Design Science Research field is connected to the Environment field via the
Relevance Cycle which uses the constant creation and testing of Requirements. Last,
the Rigor Cycle connects the Knowledge Base to the Design Science Research by con-
stantly grounding the current research on earlier and related research and by adding
new research results to the Knowledge Base. This whole process is viewed in Figure 1.1
(Hevner, 2007).

Later, Wieringa (2009) extended the Three Cycle Model by creating a framework that
”clarifies the interface of design science with its social environment and with the scientific
knowledge base” (Wieringa, 2009). It does so by creating guidelines for a design science
researcher, which are as follows (Wieringa, 2009):

1. Distinguish practical problems from knowledge questions In practical problems
stakeholders desire to change the world, in knowledge questions the researcher
desires to change his/her knowledge of the world.

2. Solve practical problems by the regulative cycle As shown in Figure 1.2 (Wieringa,
2009).

3. Distinguish problem investigation from design validation In problem investigation
existing phenomena are investigated, in design validation the effects of an unim-
plemented design are predicted.
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4. Problem investigation may be problem-driven, solution-driven, goal-driven, or impact-
driven In problem investigation, one or more of these tasks needs to be done: di-
agnose a problem, operationalize goals, check the validity of the design argument,
or investigate the impact of realized implementations.

5. When designing a solution, maintain the design argument The causation part of
the design argument says that the solution in a context will have certain effects,
the valuation part says that these effects satisfy stakeholder criteria.

6. When validating a design, consider trade-offs and sensitivity In trade-offs we vary
the solution, in sensitivity analysis we vary the environment.

7. When validating a design, aim to incorporate conditions of practice Scale up from
controlled conditions to realistic conditions.

8. When solving a knowledge question in the regulative cycle by means of research,
no research method is banned Research design must be justified, as anywhere else,
in terms of research questions, the investigated domain and available resources to
do the research.

Figure 1.2: The regulative cycle of Design Science (Wieringa, 2009).

The Three Cycles (Hevner, 2007) and the Design Science Guidelines (Wieringa, 2009)
creates the basis for the research methodology used in this thesis. The Cycles will be
used to define two basic research questions. The Guidelines will be used on the fly
throughout this thesis, and during the presentation of the results to explain what the
results are. The two research questions are in the form of a Design and an Evaluation
question and are as follows:

• Design Question: What are the basic requirements for Group Model
Building?
Before the Slack app can be build, we have to know what at least is required (in
terms of process and data) in order to contain the Group Model Building benefits.
This question can also be interpreted as the need for a list of requirements of
Group Model Building (i.e. what is necessary to be able to call it Group Model
Building). Previous literature should form the basis in answering this question,
therefore, it is answered mainly in Chapter 2.

• Evaluation Question: Does a Distributed Group Model Building tool
using Slack enable the benefits of regular Group Model Building?
After the Slack app is built, it should of course be tested in practice. This is to
indicate if the distributed approach using a chat tool like Slack creates at least
the same benefits of regular Group Model Building. Also an approach using Slack
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might emerge new benefits for Group Model Building, or clearly state potential
pitfalls. The indication will be made in terms of questionnaires and video footage
of live usage which will be briefly reviewed and interpreted. This research question
can therefore only be mainly answered at the end of this thesis, which is done in
Chapter 8 and Chapter 10.

Given this thesis, its research questions and its inspiration of Ouborg (2015), it is im-
portant to explain its link to the Design Science methodology more concretely. The
initial need for a distributed form of Group Model Building can be explained as Prob-
lem & Opportunity from the Environment within the Design Science methodology. In
Ouborg (2015) this was done by setting up one basic requirement, namely Formalize
the processes and data of Group Model Building. Within the Relevance Cycle this is
the basic requirements step. This continued within the Design Science, by following
the Building phase within the Design Cycle. But that could only be done by finding
enough literature that described the Group Model Building processes in greater detail.
Therefore, the Rigor Cycle was immediately used to ground the theories necessary for
a Formal Group Model Building approach. The combined result of this process was
therefore a list of BPMN and ORM models, which in return would be the addition to
the Knowledge Base, which completes the Rigor Cycle.

Although this was achieved, Ouborg (2015) lacked in completing the Design Cycle and
Relevance Cycle by not practically evaluating the results that where generated. To
evaluate if the models generated by Ouborg (2015) are sound enough, the first Slack
App will be just a copy of the processes created in that research. It is then tested in
practice and depending on the results, the Design Cycle would continue by returning to
the Build phase which in return would be evaluated. Given that the basic critique on
Ouborg (2015) is that it follows a sequential path instead of a more agile approach, it
is expected to follow the Design Cycle at least one more time. This is all explained in
the later chapters of this thesis.

1.3 Content of this thesis

To structure the research in this paper, it is built as follows. First, a general overview
of Group Model Building, Dialogue Games, and their context is given (Chapter 2).
Then, Slack is introduced as a possible framework to build the Distributed Group Model
Building tool (Chapter 3). Next, a basic implementation of a Group Model Building
Slack bot is being created and tested (Chapter 4 and Chapter 5). Furthermore an
improved version is built and tested (Chapter 6 and Chapter 7). Last, results are
discussed (Chapter 8), further research suggestions are given (Chapter 9) and conclusions
are given (Chapter 10).





Chapter 2

Literature

This chapter contains the literature research that was conducted prior to the creation
of the Group Model Building Slack Bot. By examining the origins, context and specifics
of Group Model Building in general, a basis is created that describes the requirements
for Group Model Building and the potential pitfalls when used wrongly.

Ouborg (2015) already gave an overview of Group Model Building in general, but the
formal processes that Ouborg (2015) derived are limited to a simple translation of the
Group Model Building process into modeling languages. This literature research how-
ever, is more focused in defining a broader context of Group Model Building.

The broader context of Group Model Building is generated by not only looking into its
foundations, but also by looking into related facilitation in general. These all form the
basis for a list of requirements of Group Model Building (Section 2.5), which in return
forms the basis for the Slack Bot (Chapter 3).

This chapter is build as follows: First, Messy problems are explained, and additional
Group Model Building methodology is given (Section 2.1). Then, the formal processes
created by Ouborg (2015) are elaborated (Section 2.2.2). Next, a list of requirements for
Group Model Building is given (Section 2.3). Furthermore, the research into dialogue
games by Hoppenbrouwers and Rouwette (2012) is elaborated (Section 2.4). Last, two
more principles (Scaffolding & ThinkLets) are being elaborated and all the theory is
combined into a new approach (Section 2.5).

2.1 Solving Messy problems

The goal of Group Model Building can be explained in two different ways, namely from
a problem solving perspective and an information generation perspective. The problem
solving aspect is about solving messy problems (Ackoff, 1974, 1979), with which complex
and difficult to define problems are meant (see Section 2.1.1). Solving messy problems
is for many users the main reason to use Group Model Building, as it has proven to be a
great tool to do so (Vennix, 1996) (Rouwette, Vennix, and Mullekom, 2002) (Rouwette
et al., 2007) (Rouwette and Franco, 2014).

The information generation perspective talks about the data that is produced by a
Group Model Building session. Hoppenbrouwers and Rouwette (2012) mention that
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Group Model Building is used to find causal relations in a gradual way. This is due to
the fact that Group Model Building is always based on System Dynamics (Forrester,
1961, 1975) (Vennix, 1996) (Rouwette and Franco, 2014). It does so by letting the group
build on a causal loop diagram (Vennix, 1996) (Rouwette et al., 2002) (Rouwette et al.,
2007) (Rouwette and Franco, 2014).

Both the information generation and the problem solving aspect are important in order
to be able to fully understand Group Model Building in general, therefore both will be
explained. Given that Solving Messy Problems is a goal before one uses Group Model
Building, we start by explaining what Messy Problems are exactly. Then, the basic
methodology that Group Model Building is based on (namely, System Dynamics) is
explained. Also, other methodologies that Group Model Building uses are explained.

2.1.1 Messy Problems

A problem is called a messy problem when ”managers are not confronted with separate
problems but with situations that consist of complex systems of strongly interacting prob-
lems” (Ackoff, 1974, 1979). Ouborg (2015) gives an example in which a crisis within a
large company suddenly occurs. This potential panic situation calls for a general meet-
ing in which all key figures of the company are present. Here they debate the problem
and they try to find a solution. To clarify a messy problem, the example of Ouborg
(2015) is cited next:

”Imagine, you are working as head of the marketing department in a multinational com-
pany, and due to the multinational nature of this company, every department is estab-
lished in a different country. Your marketing department is settled in The Netherlands,
the company’s headquarters is settled in the US, and the company’s financial office is
settled in the UK. Due to declining profits, the head of the company asked every head
of every department to think about a way to increase profits to save the company from
going down. The CEO organizes a meeting at the headquarters in New York, where all
the department bosses can establish a new strategy to prevent the company from going
down.

As head of the marketing department, you prepare yourself by asking within your de-
partment if anybody can name a cause for the declining profits. As marketers, you
immediately think that the declining profits is due to the lack of interesting products
your company sells. Accompanied with some great new product ideas you fly to New
York. You arrive just in time for your meeting. You are accompanied by the CEO, the
head of the financial department, and the head of human resources. The meeting starts
and the CEO asks who has come up with some ideas. You start by saying that a new
product, which enthuses potential buyers, could create some new profits, which in its case
will improve overall company performance.

Not long after that you find yourself in a big debate with the head of the financial depart-
ment who find your idea insufficient, because a new product means extra development
costs, thus lower profits. The head of the financial department thinks a great way of
lowering costs is to cut on salaries, which offended the head of the human resource de-
partment. In his turn he thinks that the attraction of some clever new minds would
create some fresh air, which makes you angry because of the fact that your marketing
department has some of the brightest minds of the company.
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Quickly the meeting transforms in to one big fight, in which is debated what should be
the best solution for this problem. Mutual respect is hard to find and the CEO decides
to intervene. He says that he thinks these are all great ideas to create new profit, but he
does not know if we anticipate the problem well enough. The discussion goes on and on
and people make a lot of fuss about each other’s findings about what the problem exactly
is. In the end, the discussion is cut off by the CEO to prevent that more damage is being
done due to the extreme fighting discussions.

Meanwhile some months and meetings later, the profits of the company are still declining.
You are still fighting with the other department heads about what causes this decline. You
all think you should act fast, because the company’s cash reserves are getting smaller and
smaller. Still, as marketer, you do not want to get overruled by some new bright mind
which would be hired by the human resource department. The financial department is
not attending meetings anymore, because they think nobody listens to them. Eventually
everybody thinks their idea vanishes, and your company is in a governmental crisis.”
(Ouborg, 2015)

This example represent a general Messy Problem. The most significant finding is that
a solution always has an indirect effect on something else. This might cause lack of
control when actions are performed (Ackoff, 1974, 1979). A messy problem can further
be described as follows (Rouwette and Franco, 2014) (Ouborg, 2015):

• Messy problems will have interconnectedness between different aspects of the sit-
uations (its systemic nature).

• Messy problems will exhibit high levels of uncertainty.

• Local solutions to a particular problem only generate other or new problems.

Messy Problems are connected to Wicked Problems (Rittel and Webber, 1973), which in
some way represent a Messy Problem in greater detail (Ouborg, 2015). Wicked Problems
are explained by ten characteristics (Rittel and Webber, 1973):

1. There is no definitive formulation of a wicked problem.

2. Wicked problems have no stopping rule.

3. Solutions to wicked problems are not true-or-false, but good or bad.

4. There is no immediate and no ultimate test of a solution to a wicked problem.

5. Every solution to a wicked problem is a ”one-shot operation”; because there is no
opportunity to learn by trial and error, every attempt counts significantly.

6. Wicked problems do not have an enumerable (or an exhaustively describable) set
of potential solutions, nor is there a well-described set of permissible operations
that may be incorporated into the plan.

7. Every wicked problem is essentially unique.

8. Every wicked problem can be considered to be a symptom of another problem.
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9. The existence of a discrepancy representing a wicked problem can be explained in
numerous ways. The choice of explanation determines the nature of the problem’s
resolution.

10. The social planner has no right to be wrong (i.e., planners are liable for the con-
sequences of the actions they generate).

These two lists provide a basic understanding of Messy Problems and helps in being able
to identify them. Before a Group Model Building session is held, it is important to check
if a problem is a messy one. This chapter will not further explain to what extend Messy
Problems are being solved by Group Model Building, or what the social background of
Messy Problems is. It is simply seen as a given in this thesis. Greater detail in the
explanation of Messy Problems can be found in Ouborg (2015) and Ackoff (1974, 1979).
Next section talks about the methodologies used by Group Model Building that helps
solving Messy Problems.

2.1.2 Group Model Building Methodology

In order to be able to solve Messy Problems, Group Model Building uses two central
subjects, namely:

• System Dynamics (Forrester, 1961, 1975), which is the foundation of Group Model
Building

• Facilitation principles (Schein, 1990, 1997) (Vennix, 1996) (Rouwette and Franco,
2014), which are used during the execution of Group Model Building

Furthermore in order to prevent bias during the creation of ideas, Group Model Building
uses:

• Nominal Group Technique (Delbecq et al., 1975)

These subjects all have their own benefits in helping solving Messy Problems. Nominal
Group Technique helps in overcoming political or individual bias in the end result,
System Dynamics is used to describe the system of interacting systems of the Messy
Problem (or the current situation of the organization), and Facilitation Principles create
a sharing atmosphere and in the end helps building consensus. Because all three are
important, they are all explained below.

It should be noted that in general System Dynamics and Facilitation form the foundation
of a Group Model Building session. The Nominal Group Technique is an important
aspect of the idea creation phase, but can be explained as a technique used by Group
Model Building instead of it being a foundation of Group Model Building. Because
the Nominal Group Technique in our opinion is highly suitable for digitization, we will
explain it here as well.
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Nominal Group Technique
The Nominal Group Technique (Delbecq et al., 1975) is presented as an alternative to
brainstorming (Osborn, 1953, 1957, 1963). Brainstorming has a couple of disadvantages,
namely: free riding, social loafing, social inhibition, and production blocking (Stroebe,
Nijstad, and Rietzschel, 2010). These disadvantages, which enable a Messy Problem to
become even bigger, can be overcome when using Nominal Group Technique. It does so
by splitting idea creation from idea sharing (Delbecq et al., 1975) (Rouwette and Franco,
2014) (Ouborg, 2015).

Individual voting to
prioritise ideas

Silent generations
of ideas

Round-robin
feedback

and recording
of ideas

Discussion of ideas
for clarification and

evaluation
Preparatory tasks

Figure 2.1: The basic process of the Nominal Group Technique (Delbecq et al., 1975).

Figure 2.1 shows the main steps of the Nominal Group Technique in BPMN1. Only
when these steps are followed one-on-one, the disadvantages of brainstorming can be
overcome. Good Nominal Group Technique is controlled by a facilitator (or mediator)
who is aware of these steps and the session itself is conducted while participants are
sitting in a U-shape in front of a whiteboard (Delbecq et al., 1975) (Ouborg, 2015). To
explain what is done for each step, the explanation given in Ouborg (2015) is shown
below (Delbecq et al., 1975):

• Preparatory tasks: In this step the mediator makes sure that the meeting room
is set in the previously mentioned U-shape setting. He or she also checks if there
is a piece of paper and a pen for every participant. Then he or she welcomes the
participants and thanks them for participating in this idea generation meeting.
The mediator writes down the problem variable for which some possible solutions
must be generated. He or she asks the participants if they understand the problem
variable.

• Silent generation of ideas: Here, the mediator explains that participants now will
write down some ideas they are having. He or she makes it absolutely clear that
it is forbidden to talk to each other for five minutes, while they write down some
ideas individually. The mediator also states that every idea is welcome and should
be written down on the paper in front of the participants in a brief manner.
Catchwords or tiny phrases are preferred. The mediator asks if everybody is ready
and then starts the five minutes of silent idea generation.

• Round-robin feedback and recording of ideas: After the five minutes the mediator
asks the participants to lay down their pens. Talking to each other is still not
allowed. The mediator now tells the participants that he or she will ask every
participant to read one idea he has come up with, and when shared, the mediator
will write down the idea on the whiteboard. This will happen in a round robin
fashion until all the ideas have been shared.

• Discussion of ideas for clarification and evaluation: After all the ideas have been
shared and written down on the whiteboard, the mediator will tell the participants
they can asks questions if they want clarification or explanation about the ideas
that are written down. The mediator then ask the group to clarify.

1Business Process Modeling Notation (Weske, 2010).
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• Individual voting to prioritize ideas: When everything is clear the participants are
asked to write down on their piece of paper a top 10 of most important ideas. This
is used as a voting system to create a top many of the beast ideas to prioritize
them. Other prioritization methods are possible.2 When this is all done, the
mediator promises he will make a report and sends it to the participants. He then
thanks them and closes the session.

This concludes the explanation of the Nominal Group Technique. For a broader back-
ground of the nominal group technique we refer to Ouborg (2015). In Section 2.2.2
is explained how this technique is implemented in Group Model Building. This also
explains how a digitized version of the Nominal Group Technique might look like.

System Dynamics
System Dynamics (Forrester, 1975) (formerly called industrial dynamics (Forrester,
1961)) is a modeling language where ”the characteristics of the whole are more im-
portant than the characteristics of individual parts.” (Rouwette and Franco, 2014). The
most important notion of System Dynamics is that ”Structure drives behavior” (Vennix,
1996) (Rouwette and Franco, 2014), therefore understanding the structure of the prob-
lem would create insight in controlling its behavior. Given that Messy Problems tent to
have an escalating nature (because the source is not tackled) (Vennix, 1996) (Rouwette
and Franco, 2014) (Ouborg, 2015), Group Model Building tries to find feedback loops
(Vennix, 1996) (Rouwette et al., 2007) (Rouwette and Franco, 2014) (Ouborg, 2015).
System Dynamics is an ideal language to find feedback loops as it connects different
variables via a positive or a negative relation.3 If a loop is found, these relation types
can be used to determine if there is an escalating positive or an escalating negative
feedback loop (Rouwette and Franco, 2014) (Ouborg, 2015).

An example of a simple System Dynamics causal loop diagram would be as follows: If
one has a company the most interesting variable to have might be profit. Profit might
have as positive cause revenue and as negative cause cost. If more profit means larger
investment in advertisement, then advertisement budget is a positive effect of profit.
But, advertisement budget is also a positive cause of revenue and a negative cause of
cost. This would therefore create two feedback loops: A negative feedback loop which
depends on the influence of advertisement budget on cost and a positive feedback loop
which depends on the influence of advertisement budget on revenue.

Although this would create a simple causal loop diagram which is a possible product of
the system dynamics view of the organization, it would be of great information value
to the organization as this would clarify that advertisement budget has to be researched
in more detail. A better understanding of advertisement budget would give insight into
when it has a potential more desired effect on revenue and cost (namely high revenue
and lower cost).

Figure 2.2 shows a more complex causal loop diagram created by Rouwette et al. (2007).
The model describes crime in The Netherlands, more specifically, how judges are effected
by the situation of prisons and the history of criminals (Rouwette et al., 2007). It was

2Like clustering in two or more groups. Because voting is not part of the nominal group technique
within group model building, further explanation of possible prioritization methods is left out.

3Relations can also be of an unknown type, but these are unwanted. For instance, participant might
see variable A as a cause of variable B, but do not know if this is a positive or negative cause. Usually
this means the relation between A and B has to be extended with extra variables to explain its relation
type in more detail.
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Figure 2.2: Example causal loop diagram (system dynamics) on early release policy
(Rouwette et al., 2007).

clearly a messy problem and therefore a system dynamics approach was used to describe
the situation. The arrows in the causal loop diagram describes the positive or negative
relations, and the seesaw describes a feedback loop (Rouwette et al., 2007) (Ouborg,
2015). This model can therefore give an insight into how System Dynamics works.

The System Dynamics methodology is used in Group Model Building as it is a great
way to describe Messy Problems. The fact that you therefore can tackle feedback loops,
give the basis for the solution to tackle the Messy Problem. Therefore, general Group
Model Building uses this System Dynamics approach in its method. How a causal loop
diagram as product of the system dynamics approach is being build, is explained in
Section 2.2.2.

Facilitation principles
An important part of Group Model Building, or even of all collaborations techniques, is
how it is mediated. Mediation can be done in a couple of ways. For instance, one can
choose to be leading in which he absorbs all the information that is there and decides
what direction the group should go. On the other hand, a mediator can choose to be
neutral in the sense that he or she only guides the process and does not choose sides.
Given that Group Model Building is often used in political sensitive or interest biased
situations, the leading mediator is unwanted because this will only amplifies the bias or
sensitivity. Therefore Group Model Building has chosen for the latter, the more neutral
unbiased mediator. In that situation that person would be called a facilitator (Vennix,
1996) (Rouwette and Franco, 2014).
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The only role of a facilitator is to facilitate (as one would guess), but what should his or
her attitude be? Literature describes three models of attitude (Schein, 1990), namely:
providing expert information, playing doctor, and process consultation. The three differ
in how much information you give to your client, or how much information you let them
gather for themselves (or is relevant to them). For providing expert information, you
are the oracle on the subject of interest, therefore the client is highly dependable on the
information you give. This means that you as a facilitator more or less steer the problem
solving trajectory by giving information, which can happen without anyone asking for
it. This method sheds to a leading mediator, and therefore is a potential pitfall for
finding an explanation for a messy problem (Schein, 1990) (Vennix, 1996) (Rouwette
and Franco, 2014).

The second style, that of playing doctor, is somewhat less of an oracle principle. As
Schein (1990) states: ”First, the doctor model assumes that the client has correctly iden-
tified the sick area. Second, it assumes that the ’patient’ will reveal the information
necessary for a good diagnosis. (...) Third, a correlated assumption that applies es-
pecially to consulting clinical psychologists is that they have the expertise necessary to
arrive at a correct diagnosis. Fourth, this model assumes that the client will accept the
diagnosis arrived at. Fifth, it assumes that the client will accept the prescription and
do what the ’doctor’ recommends. And finally, it assumes that the client will be able to
remain healthy after the doctor leaves.” (Schein, 1990).

This playing doctor approach therefore is only suitable for Group Model Building on the
basis of process guidance. If the ”doctor” is sure that it is wise to go back to the Nominal
Group Technique phase instead of continue in the Group Model Building process, he
or she should suggest it to the group. But, he cannot force them to do so, nor can
he claim a hundred percent that this will solve the Messy Problem (which is more of
an substantive statement, instead of a process one). Therefore, the third style, process
consultation might be most interesting for Group Model Building.

To overcome bias and sensitivity within debatable discussions, you as a facilitator must
be as nonjudgmental as can be (Vennix, 1996) (Rouwette and Franco, 2014) (Ouborg,
2015). Therefore, only the guidance of a process is what should be done. This is
explained in the principle of process consultation. Schein (1990) states that this will
”better fit human systems with which we typically deal” (Schein, 1990). In later research
he explains the role of a process consultant in more detail (Schein, 1997):

• Always be helpful : A consultant must always do what is best. Also if this means
to do less. Therefore, ”every contact should be perceived as helpful.”

• Always deal with reality : ”You cannot be helpful if you do not know the realities
of the client system; therefore, every contact should bring to the surface diagnostic
information about the state of the client system.”

• Access your ignorance: ”You cannot determine what is the current reality if you
do not get in touch with what you do not know about the situation and have the
wisdom and the courage to ask about it.”

• Everything you do is an intervention: ”Even though the goal of exploratory inquiry
through accessing ignorance is diagnostic information, the reality is that every
question or inquiry is at the same time an intervention and must be treated as
such.”
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• The client owns the problem and the solution: ”The reality is that only the client
has to live with the consequences of the problem and the solution, so the consultant
must not take the monkey off the client’s back.”

• Go with the flow, but seize targets of opportunity : ”All systems develop cultures and
attempt to maintain their stability through maintenance of those cultures. There-
fore, one must “go with the flow”. At the same time, all systems have areas of
instability where motivation to change exists. One must build on existing motiva-
tions and cultural strengths, and seize targets of opportunity.”

• Be prepared for surprises, and learn from them: ”Everything that happens is a
source of new data, and everything you think you know about the client system is
only a hypothesis to be tested through further interventions.”

• Share the ”problem”: ”Neither the client nor the consultant can fully understand
the reality of the situation; defining that reality is an ongoing joint effort in terms
of what to do next.”

Schein (1990) concludes within these three models: ”Periodically we all find ourselves
in the role of a helper. If we are to play that role effectively, we must be conscious of the
choices we make about being a process consultant, an information expert, or a doctor.
(...) I believe that the process consultation model is the most appropriate way to do
that.” (Schein, 1990). Therefore, for Group Model Building we can conclude that it is
best to start with the style of process consultant and move to one of the others when
thought necessary (Schein, 1990) (Vennix, 1996) (Rouwette and Franco, 2014). This is
of course highly dependent on the skills and experience of the facilitator him- or herself
(Vennix, 1996) (Rouwette and Franco, 2014).

Group Model Building is founded on System Dynamics and uses Facilitation to when
performing the sessions. Furthermore it uses the Nominal Group Technique to make
sure politics and bias are left out when creating new ideas. Although Vennix (1996) and
Rouwette and Franco (2014) give some sort of step-wise explanation of the method, it
was never done in high detail. Therefore, Ouborg (2015) translated the Group Model
Building literature into a formalized process. This formalized process gives insight in
the Group Model Building as a tool, and will be explained next.

2.2 Group Model Building as a formalized process

After research had concluded that a formal approach to Group Model Building was
necessary to create a distributed approach to the technique (Ouborg, 2015), the processes
of Group Model Building were derived formally. Ouborg (2015) used BPMN4 to describe
Group Model Building as a sequential business process. This created a list of detailed
steps that could be taken in order to perform a Group Model Building session. Given
that these steps were formal, preconditions and postconditions were created. These
preconditions and postconditions gave insight in the data that was flowing through the
processes of Group Model Building, which was formally described in ORM5.

4Business Process Model and Notation (Weske, 2010)
5Object Role Modeling (Paulussen and Van der Weide, 2007)
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The idea behind this formalization was that this would form the blueprint for a digi-
tal form of Group Model Building (Ouborg, 2015), which would enable Group Model
Building to be used in a distributed context. Distributed here means that it is not
necessary anymore for the participants to all be in the same room together while using
the technique. The original Group Model Building literature (Vennix, 1996) somewhat
lacks a step-wise explanation of the technique in detail. In order to be able to build a
software application that operates on the basics of Group Model Building, the blueprint
was needed. Therefore, Ouborg (2015) extended the detailed approach of Rouwette
and Franco (2014) into high detail, which in return gave new insights in the general
instructions Group Model Building entails.

2.2.1 The process

Ouborg (2015) has created a large set of BPMN (Weske, 2010) and ORM (Paulussen
and Van der Weide, 2007) models. The combination of those two languages provided
the possibility to create preconditions and postconditions to every part of the process.
This in return gave insight in ”what information was necessary” and ”what information
is produced” for every (sub)step of the process (Ouborg, 2015). This section briefly
explains the findings of Ouborg (2015) by giving an overview of the models created. In
the end this is translated into a list of concrete steps that explain basic Group Model
Building.
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Figure 2.3: Overview of the basic Group Model Building process (Ouborg, 2015).

Figure 2.3 gives an overview of the basic Group Model Building process. One can see
that it contains five basic steps (Ouborg, 2015):

1. Open and define rules: In this first step, the rules and regulations of Group Model
Building are explained. For instance, the steps were explained, when it is allowed
to talk to each other, when it is not. Also, in this step the setting of the facilitation
is being checked, as people should be sitting in an U-shape (like the requirement
for Nominal Group Technique). Ouborg (2015) concluded that this part of the
process is highly dependent on the knowledge of the participants involved and is
therefore not further formalized. It is up to the facilitator to determine the correct
process. What is formalized was the information that is at least present after this
step is being performed, namely: We know there is a set of participants and a
facilitator and the participants are aware of the purpose, process, the rules and
regulation of Group Model Building.

2. State the observed problem: In this step, the facilitator asks the participants what
the variable of interest is. In most of the cases this is known prior to the session.
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This is also preferable, as discussion about this variable and what it means can
escalate into a general brainstorm (Ouborg, 2015). It is up to the facilitator to
decide how to handle this, but should always be in the style of a process consultant
if possible.
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Figure 2.4: Overview of the Generate a detailed view of the problem variable process
(Ouborg, 2015).

3. Generate a detailed view of the problem variable: Figure 2.4 shows the basic
overview of this process. This generally represent the Nominal Group Technique
part of Group Model Building and should be followed strictly according to these
steps. Given that these were already explained in Section 2.1.2, we will not explain
them here again due to readability.

4. Create causal relationships: After a detailed view of the problem variable is gener-
ated, feedback loops are being found. This happens by connecting step-by-step all
the variables into a causal loop diagram. This diagram will then give insight in the
feedback loops. Figure 2.5 shows the basic process of this step. These two steps
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Figure 2.5: Overview of the Create causal relationships process (Ouborg, 2015).

in themselves contain a couple of sub-steps. Due to readability we will not give
the BPMN-models here, but briefly give the steps which are as follows (Ouborg,
2015):
Use the detail to find causes and effects of the problem variable

(a) First the participants are being asked to name a variable that can be seen as
a cause or as an effect of the problem variable.6

(b) After a variable is chosen, it is connected by the participant who came up
with it to the model with a relation type, which can be positive or negative.
A relation can also be unknown but this is highly unwanted, and it is better
to leave the variable out if its relation to the other variable is unknown.

6In regular Group Model Building, the session will start with finding causes and when they are ready
will continue with finding the effects of the problem variable (Vennix, 1996) (Rouwette and Franco,
2014).
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(c) After the connection is made by a participant, this connection is debated by
all the participants.

(d) Last, it is chosen by the facilitator (after receiving the input from the partic-
ipants) to leave the connected variable the way it is, to park it, or to change
its position and relation to the new variable.

(e) After all these steps, the process goes back to a.

Check for feedback loops

(a) The facilitator suggests a feedback loop to the participants. This is done
based on his own experience of System Dynamics. Of course this choice must
also be explained to the group.

(b) The participants now discuss if they agree.

(c) If they agree, it is written down as a potential feedback loop. Otherwise it
can be discussed to park the feedback loop and come back to it later, change
it, or keep it in the end the way it is.

(d) After this is done, the process returns to a.

5. Calculate and define end result : For many Group Model Building sessions a causal
loop diagram would be its main product (Ouborg, 2015). But if a more quantitative
approach is being chosen, the diagrams can be simulated with actual figures in
order to determine when the escalating effect of a Messy Problem arise (Vennix,
1996). Figure 2.6 shows the basic parts of this last step.
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Figure 2.6: Overview of the Calculate and define end result process (Ouborg, 2015).

The five steps of this subprocess of Group Model Building are explained next
(Ouborg, 2015):

(a) Check if feedback loop can be explained In order to come to a solution, one
should at least be able to explain the behavior of the feedback loop according
to the causal loop diagram. Then an escalating effect of one of the variables
can be explained by the nature of the other variables, and adjustments (and
therefore potential solutions) can be made.

(b) Simulate variables and compare with problem variable If feedback loops do not
generate enough understanding of the behavior of the Messy Problem, they
can be simulated (the quantitative approach of Group Model Building). A
simulation will be made with every variable and the problem variable (variable
of interest). This will show potential interesting behavior which can be a
source for a better understanding.
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(c) Check if problem variable fluctuates around an equilibrium In the end, the
ideal can be that the problem variable fluctuates around an equilibrium in
the simulations. This means that no matter what the values of all the other
variables are, there is no escalating behavior anymore. This gives in a quanti-
tative research the solution to a Messy Problem. Adjust some of the variables
in the simulation (which are strict) until balance has been accomplish. Some-
times escalating behavior might be the wanted result (for instance, when
profit is stable and the simulation must give insight in how to increase its
value). In that case the opposite should be done.

(d) Conclude Not all session can be concluded with a solution to the Messy
Problem, but the extra insights that have been created can be of large impact
on the process of finding a solution. If the Group Model Building session is of
a qualitative nature, than the previous two steps are skipped. A conclusion is
most of the time a report written by the facilitator which entails the variables
that have been found and the causal loop diagram that has been created. Also
variables that have been parked or those who are not clear are explained in
the conclusion document.

(e) End Group Model Building session This last part might be one of the most
important ones. As a facilitator, you should explain what the results mean
and what can be done next. In the end, the participants should be confident
that the causal loop diagram is a sound explanation of the behavior and
should also be confident that they will manage to come to a solution in the
end (or are at least closer to a solution).

These steps conclude the formalized processes of Group Model Building by Ouborg
(2015). In his Further Research chapter, he states that these do not represent the
Group Model Building technique fully, due to a couple of things (Ouborg, 2015):

• The communication: During the formalization process, the actions of the facilitator
and of the participants were formally described. Although this gives great insight
in the steps that are being taken, the communication between these two basic
actors are not formalized and clarified. This was left out due to the fact that
communication of these types of session, would be way to complex and dependent
of the skills and style of the participants and the facilitator (Ouborg, 2015).

• The coordination: Not only what is communication but also which of the partic-
ipants may communicate when is left out. For instance, if the Nominal Group
Technique has finished and participants are allowed to name a variable they want
to connect to the variable of interest, which participant is allowed to speak first?

This negligence of Ouborg (2015) is somewhat resolved in this thesis, given the fact that
we let go the notion that everything has to be formalized one hundred percent. The
Facilitation principles of Section 2.1.2 somewhat structures the universe of discourse
when it comes to the facilitation of Group Model Building. Therefore, we now see these
principles as part of the process of Group Model Building.

2.2.2 Criticism

Although a blueprint was created, this eventually did not mean that all information to
create a digitized form of Group Model Building was extracted. In his Further Research
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paragraph, Ouborg (2015) acknowledges that the role of the facilitator was mostly omit-
ted during his research. One can argue that the role of the facilitator is hard to formalize
in a set of sequential steps. A facilitator in general does not primarily act, but reacts
to certain events (Schein, 1990, 1997). The quantity of these events can be unfeasible
high. Normally, a facilitator reacts to events based on a number of principles, which
together with his personal senses forms the basis of his reaction. To digitize a facilitator,
a complex AI mechanism is necessary. Complex AI mechanisms are not expressible via
the use of sequential business process modeling and data modeling, which would simply
result in too many models.

Other critique on the work of Ouborg (2015) was that the sequential approach in general
did not represent the core nature of Group Model Building. Group Model Building is not
a simple cooking recipe that can be followed in order to gather unbiased and creative
ideas. Its process is more of an agile nature, guided by a facilitator who determines
the correct next step by sensing the current atmosphere of the process. A sequential
approach could lead to more social loafing and free riding (see Section 2.1.2) which
Group Model Building tents to counter.

The criticism clearly shows that another approach is required. Sequential formalization
of Group Model Building is not the answer to create a reliable blue print for a distributed
tool. This not only is concluded from literature, but will also be tested with a tool
that represents the sequential approach (see Chapter 4). Besides the formal approach,
other approaches have been created. The more agile Dialogue Games approach by
Hoppenbrouwers and Rouwette (2012), will be elaborated in Section 2.4.

2.3 Basic requirements for Group Model Building

If we take into account all the literature research so far, we can formulate a couple of
lists which represents the requirements of regular Group Model Building. These can be
seen as features that should at least be present in an implementation for Group Model
Building, in order to call it Group Model Building. However, these requirements must
not be viewed as quantitative and fully formal, but more in a qualitative ”should be
somewhat present” way. In the end, every Group Model Building session is different due
to its content and the communication style of the participants in question.

The requirements are not fully explained here due to readability, but there is referenced
in which part of the literature an explanation can be found. Furthermore, we separated
the list in a matter of process related requirements and process guidance related require-
ments. Both are evenly important for regular Group Model Building, but when creating
a digital Distributed Group Model Building approach, a separation can be useful if one
is only to digitize the process or both the process and the process guidance (facilitation)
aspect of Group Model Building.
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Group Model Building Process Requirements
Table 2.1 gives the basic requirements for a Group Model Building process.

#0 Basic Group Model Building steps (Ouborg, 2015) and Section 2.2.2

Group model consists of the following steps:

1. Open and define rules

2. State the observed problem

3. Generate a detailed view of the problem variable

4. Create causal relationships

5. Calculate (or simulate) and define end result

Table 2.1: Requirement 0: Basic Group Model Building steps.

Table 2.2 shows the detailed requirements for the first step of Group Model Building,
namely Open and define rules.

#1 Basic Open and define rules actions (Ouborg, 2015) and Section 2.2.2

The Open and define rule step of Group Model Building, must have the following
actions (order may differ):

• Participants are welcomed

• Explain rules and regulations

• Make sure all the facilitation is in order (sitting in U-shape, pen and
paper, whiteboard or general information screen)

Table 2.2: Requirement 1: Basic Open and define rules actions.
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Table 2.3 shows the detailed requirements for the second step of Group Model Building,
namely State the observed problem.

#2 Basic State the observed problem ac-
tions

(Ouborg, 2015) and Section 2.2.2

The State the observed problem step of Group Model Building must contain at
least the following actions (order may differ):

• Facilitator asks for variable of interest. Or,

• facilitator gives a predetermined variable of interest

Table 2.3: Requirement 2: Basic State the observed problem actions.

Table 2.4 shows the detailed requirements for the third step of Group Model Building,
namely Generate a detailed view of the problem variable.

#3 Basic Generate a detailed view of the
problem variable steps

(Ouborg, 2015) and Section 2.2.2

The Generate a detailed view of the problem variable contains at least the
following steps according to the Nominal Group Technique:

1. Preparation

2. Creating variables individually

3. Sharing of variables

4. The underpinning (explaining) of shared variables

Table 2.4: Requirement 3: Basic Generate a detailed view of the problem variable
steps.

Table 2.5 shows the detailed requirements for the fourth step of Group Model Building,
namely Create causal relationships.

#4 Basic Create causal relationships
steps

(Ouborg, 2015) and Section 2.2.2

The Create causal relationships step of Group Model Building must contain the
following sub-steps:

1. Use the detail to find causes and effects of the problem variable

2. Check for feedback loops

Table 2.5: Requirement 4: Basic Create causal relationships steps.
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Table 2.6 shows the detailed requirements for the fifth and last step of Group Model
Building, namely Calculate and define end result.

#5 Basic Calculate and define end result
steps

(Ouborg, 2015) and Section 2.2.2

The Calculate and define end result step of Group Model Building must contain
the following sub-steps:

1. Check if feedback loop can be explained

2. Simulate variables and compare with problem variable (in case of a quan-
titative Group Model Building session)

3. Check if problem variable fluctuates around an equilibrium (in case of a
quantitative Group Model Building session)

4. Conclude

5. End Group Model Building session

Table 2.6: Requirement 5: Basic Calculate and define end result steps.

Table 2.7 shows the detailed view of the first part of Generate a detailed view of the
problem variable, namely Preparation.

#3a Preparation of Generate a detailed
view of the problem variable steps

(Ouborg, 2015) and Section 2.2.2

The Preparation sub-step of The Generate a detailed view of the problem vari-
able step, contains the following actions:

1. Tell that the group is most important here

2. Tell that the contributions of the individual are of value

3. Explain the ways of Nominal Group Technique

4. Present the nominal question (Variable of interest)

5. Explain that ideas should be written in short variable names

6. Make clear that there must be worked silently

Table 2.7: Requirement 3a: Preparation of Generate a detailed view of the problem
variable steps.
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Table 2.8 shows the detailed requirements of the fourth step of Generate a detailed view
of the problem variable, namely Underpinning of shared variables. The second and the
thirds step are not translated into detailed requirements, as these were already described
enough by the general requirements of which they are part of.

#3b Underpinning of shared variables of
Generate a detailed view of the
problem variable steps

(Ouborg, 2015) and Section 2.2.2

The Underpinning of shared variables sub-step of The Generate a detailed view
of the problem variable step, contains the following actions (order may differ):

• Choose a variable

• Determine if it is understood

• Ask for explanation if not understand

• Explain variable if possible

Table 2.8: Requirement 3b: Underpinning of shared variables of Generate a detailed
view of the problem variable steps.

Table 2.9 represent the detailed requirements of the first step of Create causal relation-
ships, namely Use the detail to find causes and effects of the problem variable.

#4a Use the detail to find causes and ef-
fects of the problem variable of the
Create causal relationships steps

(Ouborg, 2015) and Section 2.2.2

The Use the detail to find causes and effects of the problem variable of Create
causal relationships steps contains the following actions (order may differ):

• Ask a participant to name a variable that can be seen as a cause of the
problem variable

• Choose a variable

• Link the variable to another variable as a cause or effect with a relation
type + - or ?

• Discuss the linked variable if questions arise

• Process the variable after the discussion

Table 2.9: Requirement 4a: Use the detail to find causes and effects of the problem
variable of the Create causal relationships steps.
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Table 2.10 represent the detailed requirements of the second step of Create causal rela-
tionships, namely Check for feedback loops.

#4b Check for feedback loops of the Cre-
ate causal relationships steps

(Ouborg, 2015) and Section 2.2.2

The Check for feedback loops of Create causal relationships steps contains the
following actions (order may differ):

• Suggest feedback loop, declare it to be a positive or negative one, and ask
participants to comment

• Discuss when disagreement takes place or if participants do not under-
stand the feedback loop suggested

• Process the feedback loop according to the result of the discussion

Table 2.10: Requirement 4b: Check for feedback loops of the Create causal relation-
ships steps.
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Group Model Building Process Guidance Requirements
Table 2.11 represent the basic requirements for a facilitator of Group Model Building.

#6 Facilitation requirements (Schein, 1990, 1997) and Section 2.1.2

A facilitator must act according one of the following three styles, always starting
with the first:

• Process consultation

• Playing doctor

• Providing expert information

Table 2.11: Requirement 6: Facilitation requirements.

Table 2.12 represent the detailed requirements of the most use style of facilitation,
namely process consultation.

#6a Process consultation requirements (Schein, 1990, 1997) and Section 2.1.2

A process consultant must act according to the following principles:

• Always be helpful

• Always deal with reality

• Access your ignorance

• Everything you do is an intervention

• The client owns the problem and the solution

• Go with the flow, but seize targets of opportunity

• Be prepared for surprises, and learn from them

• Share the ”problem”

Table 2.12: Requirement 6a: Facilitation requirements.

These lists of requirements now form the answer to the first research question, the
Design Question: What are the basic requirements for Group Model Building?. The
requirements tables explain what is necessary for an implementation of a collaboration
technique in order to call it Group Model Building (be they analogue or digital). We
have seen that these requirements consists of two basic parts and a distinction should
be made between what parts of Group Model Building are digitized (when one wants
to create a digital approach). It can be so that only a small part of the requirements
are present in the digitized form and the rest still is in its old fashion analogue form.
Although this might be the case, in the end all the requirements have to be identifiable
inside the tool that is being used, with its corresponding support (be they in the form
of facilitation).

Chapter 3 talks about the tool that is being used to digitize our approach of Group
Model Building in order to create a distributed approach to it. This is done by explaining
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the framework in which it is build, namely Slack. Slack is a widely used platform for
developers and is growing fast in users. Therefore this potentially creates an easy to
use approach to Distributed Group Model Building, which can be implemented at a low
threshold. But before we can do that, we create a combined approach to Group Model
Building in which we find a solution to the sequential pitfall of Ouborg (2015). This is
done in next section.

2.4 The Dialogue Games approach

As was mentioned in the introduction (Chapter 1), the other source of inspiration for
this research was the paper by Hoppenbrouwers and Rouwette (2012). In their research,
they tried to create a digitized implementation for Group Model Building by linking it to
Dialogue Games. Their result was a pioneering digitized form of Group Model Building
that could be used in a distributed manner. For this approach they used InterLoc, which
is an online chatting tool for Dialogue Games.

In their research (which was also conducted according to the Design Science methodology
(Hevner et al., 2004)), Hoppenbrouwers and Rouwette (2012) used a couple of principles.
For instance, they acknowledge that ”the guidelines and rules on which our approach
are founded are less strict than stepwise processes as typically captures in traditional,
flowchart-like procedures” (Hoppenbrouwers and Rouwette, 2012) which is the opposite
approach of Ouborg (2015). Their choice is logical since exceptions on the stepwise
processes will likely occur and cannot be neglected (van Gils and Vojevodina, 2006).
Just by providing the boundaries, or no-go-area’s, the users of the technique will know
what to do, without doing something illegal. Game Theory, on which Dialogue Games
are based, provide a framework for describing these boundaries with basic guidelines
and rules (Hoppenbrouwers and Rouwette, 2012).

Although Hoppenbrouwers and Rouwette (2012) created a digitized form of Group Model
Building, it was not their intent to improve collaborative modeling. Their implementa-
tion is just an example of what is possible with this Dialogue Games approach (Hoppen-
brouwers and Rouwette, 2012). However, they formulated a couple of potential benefits
of this approach (Hoppenbrouwers and Rouwette, 2012):

• Games are coherent and systematic like scripts Scripts in general do not only tell
you what to do, but also can give transparency into the whole process. Participants
understand better what is expected of them and will act more naturally. The use
of scripts in Group Model Building has been done before (Hovmand, Andersen,
Rouwette, Richardson, Rux, and Calhoun, 2012), where is concluded that the use
of scripts ”makes it possible to more effectively engage a wider and more diverse
set of stakeholders where conflict and coordination issues may be major barriers
to solving some problem in a system” (Hovmand et al., 2012). This generally is
due the fact that planning can be done more explicit (Hovmand et al., 2012). The
use of scripts in games is therefore a potential benefit for a Group Model Building
implementation.

• Chats are more easy to analyze Hoppenbrouwers and Rouwette (2012) where in-
spired by the use of an online chat tool by the fact that they encounter the tran-
scribing of analogue collaboration to be lots of works. This could easily be over-
come if online chat tools were used , but only if these tools support some form of
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automated logging (Hoppenbrouwers and Rouwette, 2012). The produced log file
can than be analyzed automatically (e.g. with the use of algorithms).

• Game create a platform which makes it more easy to connect to other people In
regular Group Model Building, all the relations go via the facilitator. In contrary,
games make it possible to isolate some of the actions which in some cases makes
the facilitator unnecessary (Hoppenbrouwers and Rouwette, 2012).

• More or less strict rules can be formulated in which freedom can be given In con-
trast, the approach of Ouborg (2015) used rules in terms of how less freedom could
be given. For instance, a BPMN model states what the exact process is. But from
that exact process, under certain circumstances, can be deviated if the facilitator
finds that necessary. The rules for freedom like Hoppenbrouwers and Rouwette
(2012) is using, the facilitator and participants are allowed to do anything they
want, provided that certain rules are obeyed. Although subtle, this difference in
approach create the foundries for either a formalized or an agile approach to Group
Model Building, or any other collaboration tool for that matter.

With the notion of these benefits, Hoppenbrouwers and Rouwette (2012) created a Dia-
logue Games approach of Group Model Building. In order to derive the rules necessary,
they gathered Group Model Building scripts and performed the FoCon method (Hoppen-
brouwers and Wilmont, 2010) to those scripts. The ”FoCon analysis is conceived as an
aid in identifying the foci7 relevant to specific types of modelling, including all the steps
taken in its operational (i.e. real, applied, enacted) modeling process.” (Hoppenbrouwers
and Wilmont, 2010). This resulted in a ”more system-oriented re-interpretation of the
scripts in terms of phases in the interaction, with distinctive conceptual input and output
elements (e.g. ’variable’, ’cause’, ’loop’)” (Hoppenbrouwers and Rouwette, 2012).

After these scripts where analyzed with the FoCon method, they were translated into
openers. The whole purpose of Dialogue Games is to provide a limited set of directions
by using rules. Openers can be used as rules since they limit the sentences that can be
produced. The chat tool that supports openers is InterLoc (Ravenscroft and McAlis-
ter, 2006), which was used by Hoppenbrouwers and Rouwette (2012). Apart from the
openers, InterLoc is a general chat tool with the support of threads. These thread will
automatically initiate depending on what opener has been used. Figure 2.7 shows the
list of openers created by Hoppenbrouwers and Rouwette (2012).

With the InterLoc tool ready, Hoppenbrouwers and Rouwette (2012) performed a test
in practice. All the users were separated and could not speak to each other other then
by using InterLoc. The facilitator of the sessions was an experienced Group Model
Building facilitator who besides InterLoc, also used Vensim8: a tool for modeling causal
loop diagrams. The facilitator was building the model live, which was also visible to the
participants. The participants themselves were students without Group Model Building
experience.

7Which can be a pragmatic focus or a semantic-syntactic focus (Hoppenbrouwers and Rouwette,
2012).

8Site: vensim.com.

vensim.com
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Propose (only to be used by players)

• I propose the following IDEA:

• I propose the following VARIABLE for the idea:
• I propose the following IDEA as expressed through the following VARIABLE:
• I propose the following CAUSE with its POLARITY [variable, +/-]:

• I propose the following CONSEQUENCE with its POLARITY [variable, +/-]:
• I propose that the polarity of this variable is [+/-]:

Ask (only to be used by players)
• I have a question:

• I have a question about this proposition:
Argue (only to be used by players)

• I agree:
• I disagree:

Accept / Reject (only to be used by players)
• I accept the proposition:
• I reject the proposition:

Remark (only to be used by players)
• I would like to clarify this:

• I have a remark:
Facilitator statements and questions (only to be used by facilitator)

• Instruction of the facilitator:
• Directive of the facilitator:

• This is the problem variable:

Figure 2.7: Openers for the InterLoc implementation of Group Model Building (Hop-
penbrouwers and Rouwette, 2012).

After the test, Hoppenbrouwers and Rouwette (2012) concluded the following:

• The use of InterLoc/Dialogue games ”induces a more relaxed pace of interaction,
allowing for reflection in between contributions.” This can of course highly impact
the quality of the content that is created and in Group Model Building provide a
better understanding of the Messy Problem.

• They could not conclude whether this platform would also worked with a less
experienced facilitator, or a facilitator with little to no Group Model Building
experience.

This concluded the research by Hoppenbrouwers and Rouwette (2012). Compared to
Ouborg (2015) it is not clearly stated that one approach is better than the other, both
have their benefits. Ouborg (2015) provided a far greater detail in the processes of Group
Model Building than Hoppenbrouwers and Rouwette (2012), but Hoppenbrouwers and
Rouwette (2012) in return provides a better understanding of the nuances collaborative
modeling entails. Therefore, a combination of both theories combined with the extra
research done in this thesis would provide an improved approach in creating a distributed
form of Group Model Building. This combined approach is explained next.
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2.5 The combined approach for Distributed Group Model
Building

Basic Group Model Building methodology and the implementations of Ouborg (2015)
and Hoppenbrouwers and Rouwette (2012), provide the basis for our approach for a
Distributed Group Model Building application. Our ideal is that the implementation of
Group Model Building described in this paper, is also usable for less experienced facil-
itators. We therefore react to the second conclusion of Hoppenbrouwers and Rouwette
(2012) (see Section 2.4). Before we explain how are combined theory is constructed, we
explain two additional theories that extends our theory so its foundries are more sound.
These theories are those of Scaffolding (Oppl, 2016) and ThinkLets (Hoppenbrouwers
and van Stokkum, 2013).

2.5.1 Scaffolding & ThinkLets

The following two theories explain two aspects that can be of great importance if one
wants to have sound team collaboration. Besides the methodologies of Group Model
Building and especially the one of facilitation, the theory of Scaffolding (Oppl, 2016)
can give insight in how to manage information exchange from the facilitator to the
participants.

Scaffolding is ”a temporary means of support that is present until the entity supported by
scaffolds (here: a subject participating in conceptual modeling) can accomplish a given
task herself.” (Hoppenbrouwers and van Stokkum, 2013). For instance, when a facili-
tator understands how the Nominal Group Technique works and is able to explain this
soundly, then there is no need for the participants to be informed otherwise about the
Nominal Group Technique (assuming they will always understand the process after the
explanation of the facilitator). The facilitator here is using Scaffolding (explaining) to
give a scaffold (rules and regulations of Nominal Group Technique) to the participants.

Scaffolding can be categorized in different sub-types (Jumaat and Tasir, 2014) (Oppl,
2016):

• Conceptual scaffolds Helps to prioritize fundamental concepts to make a choice in
what is important to learn.

• Procedural scaffolds Helps to find useful resources, such as tools and methods.

• Strategic scaffolds Helps in tackling learning problems by presenting alternative
ways.

• Metacognitive scaffolds Helps in tackling learning problems by explaining what to
think and how to elaborate.

This distinction can be used in helping to use the principle of scaffolding in Group
Model Building. But before we describe this (see Section 2.5.2), we should mention that
Scaffolding can be done in certain ways (Bulu and Pedersen, 2010) (Oppl, 2016):

• Scaffolds provided by teachers In our example, this would be the facilitator ex-
plaining the Nominal Group Technique.
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• Scaffolds provided in interactions among learning peers If after the explanation of
the facilitator a participant does not understand what is meant with the Nominal
Group Technique, he or she can ask another participant to explain again. That
other participant is now performing scaffolding.

• Scaffolds as textual or graphical representations When we give the rules and regula-
tions of Group Model Building on a sheet of paper, it would be textual Scaffolding.

• Technology-driven scaffolding This would be possible in our approach, when Scaf-
folding is done by the tool itself (i.e. the tool explains the Nominal Group Tech-
nique on the fly).

How Scaffolding is used in this thesis is explained in the next section (Section 2.5.2).

The last piece of theory is that of ThinkLets (De Vreede and Briggs, 2005) (Hoppen-
brouwers and van Stokkum, 2013), which will be explained briefly. ”A thinkLet is a
named, packaged facilitation intervention that creates a predictable pattern of collab-
oration among people working together toward a goal. A thinkLet is meant to be the
smallest unit of intellectual capital needed to allow a process designer to communicate
the implementation of a facilitation intervention so that others can successfully repro-
duce the patterns of collaboration the intervention is meant to create.” (De Vreede and
Briggs, 2005).

In other words, a thinkLet represents the smallest amount of information that is needed
for a participant to allow to collaborate within a Group Model Building process. Thin-
kLets in our approach would represent the information the facilitator is equipped with to
be able to facilitate a Group Model Building session. This can be inspired by notion of
Scripts (Hovmand et al., 2012), which was also used by (Hoppenbrouwers and Rouwette,
2012) (and also explained in Section 2.4). ThinkLets (Scripts) will be used knowingly
when the implementations of a distributed tool are defined. Linked to Scaffolding, thin-
kLets would be the most compressed form of scaffolds that enables Scaffolding. Both
thinkLets and Scaffolding will come back in the next section, where we bring all the
theory explained thus far together and translate it into our approach for a digitized
form of Group Model Building.

2.5.2 Combined approach

Now that we have elaborated all the theory, we can describe what the theoretical foun-
dation of our approach to Distributed Group Model Building will be. For readability
and structure, we categorize the theoretical foundation in process, facilitation, and infor-
mation. Combined they form the basis for the implementation using Slack (see Chapter
3). As was mentioned earlier in the introduction (Chapter 1), we will create two Slack
implementations for practical testing, namely: the approach by Ouborg (2015), and
the combined approach of this thesis. The reason for doing so is that the approach of
Ouborg (2015) was never tested in practice which is not according to the Design Science
approach. Only when this is completed, Ouborg (2015) forms a Design Science sound
foundation for this thesis.

Combined approach: The Process
Our combined approach of Group Model Building will use the processes formalized in
Ouborg (2015) as its foundation. That foundation then represents the ideal Group
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Model Building session, in other words, one that is going fluently without trouble from
begin to end. Given van Gils and Vojevodina (2006), exceptions should be expected.
Therefore, we acknowledge that it must be allowed to jump between the last three
phases of Group Model Building, but only when a process has already passed (so if you
are in the Generate a detailed view of the problem variable for the first time, you are
not allowed to jump to Calculate and define end result before executing Create causal
relationships. This interpretation can be seen in Figure 2.8.
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Figure 2.8: The main process of the combined approach of Group Model Building.

Another important notion is that the process is not guided by a sequential approach,
but by using a Dialogue Games approach like in Hoppenbrouwers and Rouwette (2012).
In many cases the choices that lay in front of the participants determine the process
overall, instead of the facilitator who is controlling all the conversation. This creates
complexity that is hard to model or to formalize. In addition, the platform on which
the implementation is build also limits the possibilities of such an approach. Therefore,
the choices that are available to the participants will be described in Chapter 4 where
the implementation of Distributed Group Model Building is given.

One last remark to make here, is that the more agile approach here still must be seen
as an exception of the ideal sequential flow of Group Model Building. The tool that is
being created should always try to follow the sequential path as much as possible. This
is due to one simple reason, namely that the jumping between steps would create to
much debate freedom and disregard the fundamental principle of Group Model Building
and System Dynamics that ”Structure drives behavior” (Forrester, 1961, 1975) (Vennix,
1996) (Rouwette and Franco, 2014) (Ouborg, 2015).

Combined approach: The Facilitation
The facilitation in the combined approach of Group Model Building (given the tool that
is being created) is a combination of Scaffolds provided by teachers and Technology-
driven scaffolding (Bulu and Pedersen, 2010) (Oppl, 2016). The first represents the
facilitator and the latter represents the tool. Our goal is to create a tool that would
also enable facilitators without Group Model Building experience to facilitate a Group
Model Building session. This in done in two ways: The tool will explain to the person
in question what can and what must be done by a facilitator, and the tool explains
certain requirements to the participants of Group Model Building. The combination of
these two create a technology-driven Scaffolding which contains a thinkLet (De Vreede
and Briggs, 2005) (Hoppenbrouwers and van Stokkum, 2013) for basic understanding of
Group Model Building, without prior training.

Furthermore, the facilitation of the combined approach must follow the advised style
of facilitation, namely that of process consultation (Schein, 1990, 1997) (Vennix, 1996)
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(Rouwette and Franco, 2014). Herewith, we mean the facilitation by a human. The
facilitation by the tool is primarily explaining the steps and ways of the process to
follow and is therefore more in the form of providing expert information (Schein, 1990).
For more details on these ways of facilitation, see Section 2.1.2.

Combined approach: The Information
Given our dialogue games implementation, we let us inspire by the openers created by
Hoppenbrouwers and Rouwette (2012). During the session, participants will be able to
chose one of these openers after which the tool takes over. The tool then provides basic
information necessary to answer correctly or in a given format (according to the funda-
mentals of Group Model Building). Also the tool will provide the necessary information
so participants and the facilitation understands what to do next. The tool in general
acts as a sort of on-the-fly manual (or guide), that gives guidance during a Group Model
Building session.

In addition to the information, one has to mention the data that is produced by the
participants and the facilitator. To know what is at least required in order to be able to
continue, we let us inspire by the preconditions and postconditions of Ouborg (2015).
Within a chat, what is written provides the criteria to be able to say if these conditions
are met. Therefore the chat itself is the largest source of information for the Group
Model Building session. Not only the communication but also the (intermediate) results
are present here. Therefore in our combined approach, there should always be logged
what is being said by whom. Only than the information is sound for Distributed Group
Model Building.

This concludes this literature research. The elaborated theory (in addition to Ouborg
(2015)) and linking that to Group Model Building as well as the combined approach
forms extended knowledge in general. According to Design Science (Hevner et al., 2004,
Hevner, 2007), this completes the Rigor Cycle and extends the Knowledge Base. To
complete the Design Science Research methodology, it now has to cope with the En-
vironment by completing the Relevance Cycle. This can be done by creating the two
implementations and testing these in practice (Field testing). The Field testing then
forms the last part of this research and is described in Chapter 5 and Chapter 7.





Chapter 3

Using Slack

For the Distributed Group Model Building tool, Slack is being used. Slack is an online
platform for collaboration and chatting, specified in supporting project teams.1 It is
gaining fast in users since its first deployment in 2013. While they hit a 100.000 users
in 2014, in 2016 they already had 3 million users (The Atlantic, 2016), which translates
into about 33.000 teams (Fast Company, 2017).

This chapter explains why Slack is chosen as the basis for a Distributed Group Model
Building platform, by first explaining the features of Slack and how this benefits the
Group Model Building tool. Furthermore, a basic explanation of the tool is given, by
translating the literature of Chapter 2 into a design suggestion for the tool.

3.1 About Slack

Slack can be seen as a Team communication platform (TCP), which enables Enter-
prise social media (ESM) in an Enterprise social network (ESN). ESN is the use of the
features of social media in an internal fashion (Anderson, 2016). As Anderson (2016)
mentions: ”ESN tools provide functions that promote collaboration and communication
between both individuals and groups. The use of ESN helps create a community within
an organization just as the use of social media helps create community around organi-
zations, business, hobbies and special interests. ESM enhances internal communication
and social interaction within an organization.” His conclusion is that Slack as an ESN
tool provides ”the opportunity for organizations to take what works with external com-
munication and apply it to internal communication” (Anderson, 2016).

Slack can be used to support the internal communication of project teams in a general
sense. While originally build to support software development (Lebeuf, Storey, and Za-
galsky, 2017), it now has found its way into other project types (Perkel, 2016) (Marshall,
Gamble, and Hale, 2016) (Perrin, 2015). Some now even prefer Slack over e-mail due to
the fact that its signal-to-noise ratio is high (Perkel, 2016). This is because Slack has
channels which define a certain topic boundary. This has as a result that messages are
pre-ordered and tagged on importance. A lesser important non subject message, will
probably be posted in #random, which is a predefined channel for fun, junk or other
unrelated conversations.

1Slack: slack.com
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Besides its spam prevention and message overview, Slack has also been claimed to help
in building consensus (Perkel, 2016). In their research, Perkel (2016) talks about how at
MIT the building of graphs in preparation for a Nature publication went way faster and
more easy when Slack was used. This was due to the immediate feedback that could
be delivered and narrow scope discussions that would follow on how to do it otherwise.
But, Perkel (2016) not only praises Slack. Given that Slack is not an open source type
of software, privacy concerns arise. MatterMost (an open source variant of Slack) is
suggested as an alternative.

The most interesting part of Slack is its support for chat bots (Marshall et al., 2016)
(Lebeuf et al., 2017) (Perrin, 2015). A chat bot listens to the conversations and reacts
when necessary. Therefore they can support the communication within teams, or be
an administrative aid. Chat bots can potentially reduce friction within project teams
(Lebeuf et al., 2017) and therefore enhance the more unemotional impartial communi-
cation, which in most settings is preferred (Marshall et al., 2016).

How this all comes together for our Distributed Group Model Building tool is explained
next. But before we can do so, we have to elaborate the basic functions of Slack to
explain its potential (Section 3.1.1). After that has been accomplished a translation
into the Group Model Building context can be made (Section 3.2).

3.1.1 Basic functions

In this section, the basic functionality of Slack is elaborated. Slack is not a standard
chat application like Skype or Whatsapp. It is more build around all the administrative
tasks you would encounter when working in project teams. Therefore one can state that
it is an integration of not only a chat functionality but also a file sharing and team
management functionality. To accomplish this, Slack has a couple of features, namely:
Channels, Personal messages, Threads, and Bots.

Slack denotes different chat sessions as channels. Channels normally represent different
parts of a project. For instance, within a software company you have a channel ”devel-
opment”, ”design”, and ”testing”. You can add users to channels and therefore create
sub-teams within Slack. A manager who is interested in monitoring all the activities is
able to enter all the channels.

Channels can be public or private. The difference between the two is that in a private
channel, only a channel member can see the channels content. In a public channel the
content is visible for everyone who is part of the Slack Group (the collection of Channels).
Only members of channels can add content to the channels.

Slack also supports bilateral conversations between two users. This is called a personal
message. If users do not see the benefit of conversation which is visible for a whole
group, they should use this personal messaging service.

To structure a channel, but more importantly to keep it clean, one can react directly to
a single message using a thread system. Slack will only say that a reply to a message has
been made and leave it up to the user to make it visible. Therefore different subjects
can be kept ordered and it is prevented that different subjects are crossing each other
in a linear chat which can create misunderstandings.
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The most interesting part of Slack is its adaptability using Bots or Apps. A bot is
functioning as a virtual user who listens to the channel in which he is invited. If a
message is posted, the bot will process this message, and react if necessary. In practice,
a bot is commonly used as an administrative helping hand. Teams can mention the bot
and asks specific questions in which the bot reacts with the information necessary.

An example of a bot is a ”TODO-list bot”. Teams can mention the bot and ask it to
add a task to a list. The bot will ask in return if the task has a deadline. If so the bot
can automatically give updates on approaching deadlines of tasks. In this case the bot
functions as a remembering aid.

3.1.2 A Slack Bot

A Slack bot is nothing more than a listener and reactor of a chat session. A bot can be
added to the channel and acts as a normal user. Only in the background this ”user” is
automated. Figure 3.1 shows the basic process of a Slack Bot. Every time a message is
posted in a channel, the bot looks at this message. If the message contains information
which triggers an action, the bot will react appropriately. This in return is visible as a
posted message in the chat.

Slack

Chat messageChat message

Bot

listening to messenges

creates response posts response to slack user posts message in slack

Figure 3.1: Basic principle of a Slack Bot.

The most interesting part is therefore how the Bot is programmed. There is almost
unlimited potential in this approach, but requires a lot of AI skills when done properly.
The benefit of a Dialogue Games approach is that the bot in question should only be
programmed to follow the few steps and procedures defines within the Dialogue Games
method.

3.2 Translating the literature into a Slack App

Given the flexibility of Slack, its features, and its popularity, it is chosen as the platform
to develop a Distributed Group Model Building tool. For Distributed Group Model
Building a Slack App is developed, which contains a Slack Bot that is presenting itself
as a guidance for the Group Model Building process. In the next sections, the context
and requirements described in Chapter 2 will be used as a starting point of the design
of this Slack App. The actual functional design is given in Chapter 4 and Chapter 6.
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3.2.1 Slack Bot role within Group Model Building

The first question that needs to be asked is what role the Slack Bot plays in the appli-
cation. On the one hand it can act as the facilitator. In this case the bot fully controls
who is allowed to communicate with whom and what results are being created. In the
end this would be the ideal position of the bot, because every team could use the Group
Model Building technique without the need for an experienced facilitator.

However, an approach where the Group Model Building bot is in full control is unfeasible
to realize due to its complexity as was mentioned earlier. So, can there be a middle
way? Given that we ideally want to create a tool that is also usable for those who are
inexperienced in Group Model Building, this should be a ”must”2 requirement. One can
argue that inexperience in Group Model Building does not necessary have to mean that
one is inexperienced in facilitation or chairing a meeting in general. Therefore, the Bot
can be used as a guide for the Group Model Building process without fully control the
conversations that take place.

A middle way of the Bot being a guide is easy to implement, since the bot does not have
to understand what is being said. It only has to understand when to go to a different
phase in order to give information of what should be done next in the process. It is up
to the facilitator of the session, which can be a leading team member, to steer the bot
and to fill in the contents of these processes. How the role of the facilitator takes place
exactly is mentioned in the next section (3.2.2).

The Bot can also provide a structuring function, which is extracted from the Dialogue
Games principle. For instance when a variable is shared with the group to give comment
on, instead of letting the users freely write their opinion, the Bot provides a number of
possible buttons to click. These buttons can for instance be:

• out of scope Can be chosen if a user thinks the chosen variable is not within the
boundaries of the discussion.

• ask a question Can be chosen when a user does not (fully) understand the meaning
of the variable.

• suggest When a user can suggest another variable or a modified one.

After such a button is pressed, the Bot can guide the user in a bilateral conversation
by asking specific questions. In this way, the commentary of a user on the variable will
be written in a strict predefined format. The buttons and the question-answer principle
can be seen as an implementation of the Dialogue Game principle. The formatted com-
mentaries prevent commentary from being influenced too much by emotion or politics,
which benefits the session overall and is in the end one of the main goal of Group Model
Building.

3.2.2 Facilitators role within Slack

Given that the Group Model Building Bot now acts only as a guide for the Group
Model Building process and as a Dialogue Games manager, what should be the role of
the groupś facilitator? What is his main task? And, what are the required skills?

2Derived from the MoSCoW prioritization system (Achimugu, Selamat, Ibrahim, and Mahrin, 2014).
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The role of the facilitator is mainly to be a leading user. He or she functions just as a
normal user of the tool, but promote him-/herself in taking the lead. This means he or
she will give the variable of question and functions as an administrator of the tool.

The main task that this leading user as a facilitator has to do are the following:

• He or she should give the main variable at the beginning. This does not main he
or she decides what that variable is, but the leading user will only administrate
the process of defining the main variable.

• Gives general instructions to the Bot. For instance, when the group is ready to
proceed to the next step of Group Model Building, the leading user can give the
Bot the instructions to proceed in which the Bot will go to the next step of Group
Model Building.

• The leading user will perform all adding and adjusting of variable tasks that have
to be done during the processes of Group Model Building. For instance, after a
Dialogue Games session it is decided within the group to adjust a variable, only
the leading user can do this. This is done to maintain control and a clean structure
of the session.

• The leading user should facilitate. This means it has to act like suggested in
Chapter 2: be a process consultant (Schein, 1987, 1990).

The required skills are therefore in general one of a basic mediator that is aware of the
politics and can position itself in a neutral stance in the session. Being neutral is the
most important part (when creating consensus), therefore the processes of the Bot should
enable the leading user to be just a process consultant, and should therefore prevent him
or her for primarily pushing forward his or her own ideas, but more importantly the bot
should create an atmosphere in which the leading user can act in a way in which also
the others think he or she is neutral within the discussion.

To conclude, the Slack Distributed Group Model Building App should contain a Bot
that guides the process of Group Model Building. This enables users without prior
knowledge of Group Model Building to use the technique. It is still required to have a
leading user acting as a process consultant (facilitator), given that the Bot guides the
user in being so. In the end there is a fair balance between feasible implementation and
the simplification of the use of Group Model Building in a distributed fashion.





Chapter 4

The Sequential Group Model
Building Bot

Previous chapters explained the theoretical background of Group Model Building and its
general context. Studies by Ouborg (2015) and Hoppenbrouwers and Rouwette (2012)
where examined and used as inspiration for a combined approach. A digitized form of
the combined approach of Group Model Building is the main product of the research
of this thesis. But, before we can create this soundly according to the Design Science
methodology (Hevner, 2007), we have to create a digitized version of the approach of
Ouborg (2015).

A digitized version of Ouborg (2015) will complete the Design Science cycle of that
research, which makes it a correct foundation for this research. Also, given that the
combined approach relies on the formal processes generated in Ouborg (2015), digitizing
that approach gives a nice basis for the digitized version of the combined approach.

4.1 Technical choices

In order to create the digitized form of Group Model Building, a couple of choices have
been made. First (as was already mentioned in Chapter 3), Slack is chosen as the
platform to develop the tool on. Luckily, Slack has great support for building your own
extension to the platform, as is described in their API documentation.1 But, given the
large amount of communication that takes place and the complexity of the content, the
use of just the Slack API would be infeasible. The infeasibility lays in the fact that a lot
of repetitive steps have to be taken, which would increase the number of lines of code
that has to be produced. Thus, a different solution has to be found.

In order to keep the number of lines of code low, we have found a solution that acts
as a layer between the Slack API and our own Bot. This layer is called BotKit2 and
was created by the Howdy team. It provides a simplification of functions that interact
with the Slack API. This enables the possibility to post a message to a Slack channel,
by just firing one function (instead of the six functions Slack requires). The BotKit

1Site: https://api.slack.com/
2Site: https://www.botkit.ai/
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platform uses the NodeJS language and framework to program, and must run with you
own implementation on a dedicated server which is in return connected to Slack. Figure
4.1 shows the basic principle of this technical architecture.

Bot (NodeJS)

BotKit

Slack

Slack API

Managed server Slack server

Figure 4.1: The basic architecture of the bot and Slack.

These technical details now form the basis for our implementation. The further steps
basically consisted of programming step-by-step the formalized process of Ouborg (2015).
During this creative process a lot of challenges arose, some things were not feasible to
program which meant alternatives had to be sought. Furthermore during the creation
of the tool, Dialogue Games automatically sneaked into the end result. This was due
to the fact that Slack support buttons to chose further action. These buttons in some
way are equal to the openers of the InterLoc system (Ravenscroft and McAlister, 2006),
which automatically created a Dialogue Games thinking.

Therefore, the implementation of which the results are described in the next section
where a combination of the purely sequential approach and a bit of Dialogue Games. This
is still however a purely digitization of Ouborg (2015) because no agile approaches were
implemented. It only represented a Group Model Building session in its ideal situation
(from begin to end without exceptions). How Dialogue Games were implemented exactly,
is explained on the fly.

4.2 The sequential Distributed Group Model Building tool

This section describes how the implementation of Ouborg (2015) is being made. Due to
size and readability, we will not explain with figures how this implementation looks like.
We only describe certain aspects of the tool and choices that have been made given the
features of Slack. Chapter 6 shows our final tool with descriptive figures. To structure
the description, we will act like we are performing a Group Model Building session using
Slack and go step-by-step through the tool.
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4.2.1 Open and define rules

To start a Group Model Building session, all the participants should be active on Slack
and should all be invited to the same channel. In our example we chose the channel
to be #masterthesisdemo. If all the participants are active and in the same channel,
one of the participants can ask for the Group Model Building Bot to activate by typing
\gmb in #masterthesisdemo. This will activate the bot, and the bot will welcome you.
Furthermore the bot explains what his function is and asks who of the group (participants
in the channel) will act as facilitator. One of the participants may respond and will act
as the facilitator from now on. The bot will tell the group that this person from now on
is the facilitator, which is called leading user in Slack. The bot automatically continues
to the next phase, see next Section.

4.2.2 State the observed problem

In the next phase, the Bot will tell the group that a central variable is needed and that
this will be defined by the leading user (i.e. facilitator). Now a collaboration between
the bot and the leading user is happening. In a separate bilateral chat, the bot asks the
leading user for the variable. The leading user can just give the variable to the bot if
that variable is already defined. In the case it is not, it is up to the leading user to ask
the group for this variable. The smartest thing to do here would be to just give any
variable, due to the next step.

If a variable is given, the Bot will present this variable to the group in #masterthesis-
demo. It tells the leading user the general conversation is now continuing in #masterthe-
sisdemo and if he or she wants to adjust the central variable, he or she can do this in
the bilateral conversation between the bot and the leading user. In #masterthesisdemo,
the bot now has posted the variable with a couple of options as buttons. These buttons
form the first implementation of Dialogue Games and when pushed will create a thread
where opinions will be posted. The buttons that can be chosen are as follows:

• Okay With this button, participants can easily make clear that they agree with
the suggested central variable. This will create a thread message that states that
x agrees! (x is the user who pushed the button).

• Make a suggestion This button can be chosen if a participant wants to suggest
another variable or an adjusted one. This will trigger a bilateral between the that
participant and the Group Model Building Bot in which the Bot asks questions
so that the opinion of the user is according to a predefined format. After the
questions have been answered, the bot posts a message to the thread of the central
variable and states that user x suggested y because z.

• This is out of scope Just like Make a suggestion the Bot will start a bilateral
conversation with the participant who pushed this button and will ask the partic-
ipant why he or she thinks the current central variable is out of scope. The Bot
then posts in the thread of the central variable that user x thinks this variable is
out of scope, because y.

• Make a remark If a participant just has something to say about this variable, he
or she can push this button. This will also trigger a bilateral conversation between
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the Bot and the participant, and the Bot will ask what their remark is. After
this has been answered, the Bot will post a message in the thread of the central
variable, stating that user x has a remark, namely: y.

If after the participants have given their opinion, the leading user can choose to do two
things: First, he or she can choose to adjust the central variable, which is done via the
bilateral conversation he or she has with the Bot. Or he or she can choose to continue
to the next phase by typing @group model building ready, which tells the bot to go to
the next phase.

4.2.3 Generate a detailed view of the problem variable

As this part of Group Model Building represents the Nominal Group Technique (see
Section 2.1.2), we need to separate the participants from talking to each other or be
distracted by each other. Therefore the bot will make clear a Nominal Group Technique
session is about to start, and all the participants are invited to a individual bilateral con-
versation with the bot. In these bilateral conversations the bot will make clear that the
users now can post all other variables that come to mind which have got something to
do with the central variable. After they are ready, they can type @group model building
ready. When they all are finished, the bot will post all the variables in #masterthesis-
demo. All variables are posted as separate messages containing a couple of buttons:

• Make a suggestion If a participant wants to suggest an adjustment of this vari-
able, he or she can push this button which will initiate a bilateral with the bot.
After that, the bot will post in a thread to this variable that user x has suggested
y.

• I disagree If a participant totally disagrees with the statement that this variable
has something to do with the central variable, he or she can make that clear by
pushing this button. The bot will ask hem or her why and after that has been
answered, posts this as a thread message of the variable.3

• I agree If the participant agrees this variable to be here, he can push this button.
The Bot will post this as a thread message.

• I have a question If the participant does not understand what this variable
means, or does not understand why this is a connection, he or she can push the
button. The Bot will ask the participant what his question is and posts this as a
thread message to that variable.

As with the last step, the facilitator can modify the variables or delete them. If in
the end all the participants agree, he can write @group model building ready which will
notify the bot that it can go to the next phase. But before it does, the bot posts the
results of the Nominal Group Technique session.

3In retrospect, this button is somewhat misplaced. In regular Group Model Building, the Nominal
Group Technique phase is divergent, meaning that no variable is wrong. Later at the ”finding causal
relations phase”, variables are agreed or not. In the testing that was done in this research (see Chapter
5 and Chapter 7), the button was only used once. It triggered the creator of the variable to explain the
variable, because the disagreement was triggered by misunderstanding. Therefore, in the end the button
only functioned in the same way the ”I have a question” button did. One can also state that therefore
the ”I agree” button is also obsolete, and should be changed to ”I understand”.
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4.2.4 Create causal relationships

As this whole implementation represents a sequential systematic approach of Group
Model Building, the create causal relationships phase goes as follows. The Bot first
posts which variable is central and then posts all other possible variables. The other
variables are posted with the following buttons: +, -, +/-, and ?. The bot now asks the
participants for every variable to vote on if they are a cause and with what relationship
that is. So if the variable at question is profit, and the other variables on which can be
voted are revenue, cost and peanut butter the participants will probably vote for revenue
(+) and cost (-). Also here, for every variable a thread can be started if something is
unclear about that variable.

If all is voted and discussed, the leading user now can make the votes final by selecting
the button of the final relation type. A leading user can also chose to select noting,
which means that variable is not seen as a cause at all.4 After a selection is made, the
leading user can write @group model building ready to make clear the bot may continue.
The bot does so by selecting one of the other variables to be the central variable now.
All other variables are now put to question, please remark the original central variable is
now also part of this list. The bot again asks the participants to vote for causes and the
whole process continues. The bot will do this until all variables have been the central
variable once. Next, the bot continues this whole cycle but now asks the participants to
vote for effects of the central variable. This continues until all the variables have again
been the central variable once. If this is all finished, the bot automatically continues to
the next phase of Group Model Building.

4.2.5 Calculate and define end result

Given (as we have mentioned earlier) that our implementation will be a purely qualitative
approach of Group Model Building, this phase consists of merely the posting of the
results of the last phase, which looks like this:

profit:

has as cause:

revenue (+)

cost (-)

has as effect:

peanut butter (+)

cost:

has as cause:

peanut butter (+)

has as effect:

profit (-)

After this has been produced, it is up to the leading user to find feedback loops. The bot
can only explain what a feedback loop is, but it is up to the group to now discuss this
in detail. Given that the causal relations already have been created, the risk of politics
and bias are negligible (Vennix, 1996) (Rouwette and Franco, 2014).

4The voting system is only used as an indication for the facilitator (leading user) of a session. Voting
is never definite, but can be a simple aid to see if were everybody stands. For instance, if all the
participants vote +, it would be clear that discussion about that relationship is not necessary. But, if
only half of the participants vote + and the other half something else, it is clear for the facilitator to
start a discussion about it.
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This concludes the implementation of Ouborg (2015). The implementation in Slack took
about 3 months (not including the 2 months to understand the framework prior to this
process). But it resulted in a tool that is usable in a distributed setting. In order to be
sure it is a viable implementation for a Distributed Group Model Building session, next
section will describe the first test session that was done using this tool.



Chapter 5

First impression in practice

The sequential approach mainly inspired by Ouborg (2015) had to be tested in practice
in order to complete the Relevance Cycle of the Design Science methodology (Hevner,
2007). Therefore this chapter explains how a practical test was designed and what its
basic results where. These results and feedback were used in combination with the
theory of the Combined Approach to generate the final implementation of this thesis
(see Chapter 6).

5.1 Testing the sequential implementation

The first ever test of our implementation as described in last section, was conducted at
the Radboud University, Nijmegen. Five students were invited to be the test subjects,
of which four were bachelor students and one was a master student. They had different
backgrounds, two had a business administration background, one had a data science
background and two had a computing science background. Four students had prior
experience with Group Model Building (in the regular analogue style). The different
backgrounds of all the students was on purpose. Their opinion on the first implementa-
tion could give a broader view of how the tool would work in different contexts. Also
to have one student who did not have any experience in Group Model Building was on
purpose, to see if someone could use this tool without any prior knowledge.

The testing setting was a small conference room. Every student had their own laptop.
The writer of this thesis would act as the facilitator of the Group Model Building session.
Everyone was not separated from each other and if they wanted, they could talk to each
other, but they were instructed to communicate as much as possible via Slack. One
hour was reserved for this test session, and the whole session was recorded on a video
camera. The students were instructed to think aloud if something was unclear or if the
tool reacted in an unexpected way.

After the test the students were given a questionnaire, which had the following questions:

• Did you have (prior to the session) a basic understanding of the Group Model
Building methodology? (yes/no) This would make clear if the distributed tool was
perceived differently due to their prior understanding of Group Model Building.

47
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• How many regular team collaboration sessions are you conducting every week?
(>5, 3-5, 1-2, 0) This would give insight in how experienced they were in team
collaboration on a creative level.

• What is your opinion on Group Model Building in general? If a student hated the
tool, this could rule out if this was because they dislike Group Model Building in
general.

• Do you think the use of a Slack Bot is an improvement on Group Model Building?
Can identify the viability of the distributed tool.

• Did there occur any frustration s during the session when using the Slack Bot
GMB? If so, please give examples why. Is used to determine the potential pitfalls
of the distributed tool.

• What are in your opinion the pitfalls of using a Slack Bot in a Group Model
Building session? This could identify if the Slack platform or the tool causes the
problems the participants perceive.

• Could you suggest improvements for the Slack Bot? Improvement suggestions can
be used to improve this implementation by again following the Design Cycle.

• Are there any other remarks you want to make? Although these questions cover
the largest part, there can always ideas or other problems a participant wants to
express.

After the test session, the footage of the camera and the questionnaires were analyzed.
It is not our intent to perform an empirical study on this test session, the analyzing is
only to give a general impression on how the tool performs and not to fully one hundred
percent prove it works well. As this is a proof of concept, a general impression would
seem sufficient. s

5.2 General reception

The test was conducted as described above. There were no problems with Slack and
the implementation never crashed. The students seemed to have no difficulties under-
standing Slack. During the testing, it became clear that the tool did not provide enough
information about how to use it. All the students reacted somewhat promptly on when
it was required to push the buttons and when to type in the chat itself.

Furthermore, it became clear that the creating causal relations phase was very badly
implemented. Quickly students became very frustrated of the sequential flow of that pro-
cess. Their suggestion was to make it an agile process, i.e. let the discussion determine
which variable should be central at some point.

What went really well was the implementation of the Nominal Group Technique. Not a
single student found it necessary to consult another student during this process, which
meant it all happened silently. The process of Nominal Group Technique was followed
flawlessly and resulted in a decent list of variables.

The results of the questionnaire were as follows:
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• Did you have (prior to the session) a basic understanding of the Group
Model Building methodology? (yes/no)
As was expected, four had experience with Group Model Building, one hadn’t.

• How many regular team collaboration sessions are you conducting every
week? (>5, 3-5, 1-2, 0)
Three students had 0 collaboration activities and two had 1-2 on average. This
was somewhat surprising given the amount of collaboration tasks students have
these days. This is possibly due to a misunderstanding of ”team collaboration”.

• What is your opinion on Group Model Building in general?
All the students claimed Group Model Building in general to be useful, but had
side comments. Two students found that it took too long to complete and one
student was afraid it looses its usability because ”it can be hard to introduce” it to
the general public. The latter was said by the student who had no prior experience
with Group Model Building, therefore one can say that it is still a big step to use
when you have no experience with Group Model Building yet.

• Do you think the use of a Slack Bot is an improvement on Group Model
Building?
All students saw the Group Model Building Bot as an improvement, but for differ-
ent reasons. One student said it was easier to learn because required actions where
explained on the fly. One student said that the tool would be handy when a reg-
ular session was not possible, but still preferred the ”face-to-face” form of Group
Model Building. One other student said the fact that documentation is more easy
is a great benefit. Given that it is integrated in your main chat application was
seen as a benefit also. Last comment was that the Slack Bot, if worked perfectly,
could be a great neutral mediator.

• Did there occur any frustration s during the session when using the
Slack Bot GMB? If so, please give examples why.
There were a couple of frustrations felt by the students during the test:

– The Slack Bot contained typo’s.

– Messages were not always received in the right order as they were sent (Tech-
nical issue with the dedicated server).

– It was not always clear were to type.

– The overview was sometimes gone: The addition of drawings was suggested.

– Too much information at one, and too spread out, therefore it was very hard
to get an overview of the variables and all the effects.

– Quickly lost track of comments and questions on variables.

This was coherent with was seen in the video recordings and their think aloud
commentary. Most frustrations were part of the failure of the causal creation
phase.

• What are in your opinion the pitfalls of using a Slack Bot in a Group
Model Building session?
The students had named a couple of pitfalls of the use of Slack for a Group Model
Building session:
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– Not being able to have quick discussion and see each others face was seen as
a pitfall.

– Expressing using text can be too hard, but this will work when used in the
same room.

– The fact that the Slack Bot lacks the feel of human interaction, misunder-
standings can arise.

– Lack of overview.

– It takes too long, too much formal overhead, therefore difficult to get an
agreement.

• Could you suggest improvements for the Slack Bot?
A couple of improvements were suggested:

– Adding the ability to go to previous sessions.

– Provide more information about how Group Model Building is structured
during the process with the bot.

– Try to make the information more compact.

– More small steps instead of one large one.

– Should be possible to delete change and add variables during the causal rela-
tion phase.

This concluded the feedback of the students. As was expected, the need for a more
agile approach was made clear. Therefore we can now state that the implementation of
Ouborg (2015) is insufficient for a Distributed Group Model Building approach. This
will be improved in the implementation of the combined approach which is explained in
the next chapter. Given the feedback of the students, the following is taken into account
when the improved version is being built:

• Redesign the create causal relations phase by making it more agile and less infor-
mation intensive.

• Explain more what the structure of the process is.

• Explain where information can be found and what information is expected from a
participant (and were to type that).

The next chapter will talk about the final implementation of this thesis. This imple-
mentation follows the combined approach including the feedback given in this chapter.
Also, the next chapter will explain the works of the tool with the addition of explanatory
figures.



Chapter 6

The final implementation

This chapter describes the final implementation of our Distributed Group Model Build-
ing implementation using the combined approach. It is based on a combination of
literature by Ouborg (2015), Hoppenbrouwers and Rouwette (2012), literature of this
thesis (see Section 2), and the feedback acquired from the first test (see Section 5). The
chapter is built as follows: Section 6.1 shows how the final product looks like by explain-
ing its steps which are accompanied by explanatory images. Section 6.2 describes the
considerations that have been taken during the implementation of this approach, like
which things have left out or are different than intended. This implementation forms
the basis for our final tests that are described in the next chapter.

6.1 Implementing the combined approach

This section explains what the final implementation looks like. The explanation is
accompanied by screen captures of the actual product and is mostly viewed from the
perspective of the facilitator (called a leading user in Slack). This is due to the fact that
the facilitator has the most possible operations he or she can execute, which makes it
more interesting to show for how the tool works. In some cases the view of the participant
(regular user) is shown, because some bilateral conversation between a participant and
the Slack Bot is worth showing as the bot structures the opinion of the participant into
a formal format. For readability and structure, the explanation is separated for every
sub-step of Group Model Building.
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6.1.1 Open and define rules

Our test takes place in a channel called #thesisdemo. Our leading user will be @mata37
and there is a participant called @mouborg. Figure 6.1 shows how the starting situation
looks like. Most of the time, a channel is already used for a purpose and will contain
chat messages already. But for sake of this thesis, we have created a new channel. If
we look at the starting situation, we see a banner on the left side which contain all the
channels and users present in this Slack group. #thesisdemo is active at the moment
and @mata37 and @mouborg are online.

Figure 6.1: The initial state of the Slack application.

To start the Group Model Building bot, one has to type ”/gmb” in the chat text field,
as is show in Figure 6.2. As one can see, there also exists a slash command to abort a
Group Model Building session and one to get help.

Figure 6.2: Starting of the Group Model Building bot.

If the bot has been called, it welcomes you to a Group Model Building session, as is
shown in Figure 6.3. It also asks who the leading user will be. Remember that the
leading user will act as a facilitator besides the Group Model Building Bot. The user in
Slack who is supposed to be the leading user can now press the button ”Leading user”.
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Figure 6.3: Group Model Building welcome message.

After the leading user pressed the button ”Leading user”, the bot continues to the next
phase.

6.1.2 State the observed problem

Figure 6.4: Group Model Building session has started.

As is shown in Figure 6.4, the Group Model Building Bot has now started the session.
It makes clear @mata37 is the leading user and that he requested @mata37 for a main
variable (variable of interest). For our leading user @mata37, the left border now looks
like figure 6.5.

Figure 6.5: New message from the Group Model Building bot.
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As one can see in Figure 6.5, the Group Model Building Bot lights up with a ”one”
after its name, which means there is one new message for @mata37 from the Group
Model Building Bot. If @mata37 clicks on the Group Model Building Bot, as is shown
in Figure 6.6, the personal question for a central variable is there.

Figure 6.6: First bilateral message from the Group Model Building bot.

@mata37 can now simply give a central variable, one that has already been decided.
Otherwise @mata37 can just give a variable to call into question. In this example
@mata37 gives profit as a main variable, as is shown in Figure 6.7.

Figure 6.7: Suggesting profit as the main variable.

When @mata37 has entered ”profit” as the suggested main variable, the Group Model
Building Bot answers that the variable has been received, as seen in Figure 6.8. The
Bot also states that if the leading user wants to change the main variable, he or she
can write ”@group model building change”. Furthermore, it informs the user that the
conversation now continues in the main channel #thesisdemo.

Figure 6.8: Main variable received and change instructions.

Now in the #thesisdemo channel, the Bot posted a message that the variable ”profit”
has been suggested by @mata37 (see Figure 6.9). This message is accompanied by four
buttons. These are the same buttons as seen in Chapter 4.
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Figure 6.9: Main variable message in main channel.

The buttons represent the same possible actions:

• Okay With this button, participants can easily make clear that they agree with
the suggested central variable. This will create a thread message that states that
x agrees! (with x the user who pushed the button).

• Make a suggestion This button can be chosen if a participant wants to suggest
another variable or an adjusted one. This will trigger a bilateral between the that
participant and the Group Model Building bot in which the bot asks questions
so that the opinion of the user is according to a predefined format. After the
questions have been answered, the bot posts a message to the thread of the central
variable and states that user x suggested y because z.

• This is out of scope Just like Make a suggestion the bot will start a bilateral
conversation with the participant who pushed this button and will ask the partic-
ipant why he or she thinks the current central variable is out of scope. The bot
then posts in the thread of the central variable that user x thinks this variable is
out of scope, because y.

• Make a remark If a participant just has something to say about this variable, he
or she can push this button. This will also trigger a bilateral conversation between
the bot and the participant, and the bot will ask what their remark is. After
this has been answered, the bot will post a message in the thread of the central
variable, stating that user x has a remark, namely: y.

Figure 6.10: Remark of participant in bilateral conversation with the bot.

In our example, participant @mouborg has a remark to make and presses the ”Make a
remark” button. This results in a bilateral conversation with the Group Model Building
bot, as is shown in Figure 6.10. The bot asks a question and @mouborg answers.
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When @mouborg has submitted his answer, the Bot make clear to @mouborg the con-
versation continues in #thesisdemo. What has changed to the original post of the main
variable, is that the Bot has posted a reply to the message (as is seen below the buttons
in Figure 6.11).

Figure 6.11: A reply to the original message.

If we open click on the reply notification, Slack automatically opens the corresponding
thread (see Figure 6.12).

Figure 6.12: A thread has been opened by Slack.

If we look closer at the thread, we can see that the Group Model Building Bot has posted
a message that @mouborg has a remark and information about this remark. The reason
we let the Bot post the messages of a remark and not the participant itself, is because
we want all the reactions in a strict and same format. This prevents the answers from
being misunderstood. For instance, if all the answers are of the format ”@mouborg has
a suggestion: -suggestion-”, it is immediately clear the reaction is about a suggestion
and what that suggestion is.
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Given that the response is of an unemotional nature and posted by the neutral Group
Model Building Bot, participants can now react to this message if they want. Figure
6.13, shows the reaction by the leading user @mata37 and the reaction of @mouborg.

Figure 6.13: Leading user reacts to remark.

If there is consensus about the main variable, the leading user can write
”@group model ouborg ready” (see Figure 6.14) in the main channel to let the Bot know
it can continue with the next step of Group Model Building.

Figure 6.14: Leading user lets bot know it can continue.

This will force the Bot to continue with the next step in Group Model Building, namely
Generate a detailed view of the problem which is explained in the next section.
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6.1.3 Generate a detailed view of the problem

Figure 6.15: The bot wants to start a Nominal Group Technique session.

If the leading user has made clear the Bot can continue, it will post a message that a
Nominal Group Technique session is about to start (see Figure 6.15). The ”OK” button
is there for technical reasons. Anyone is allowed to press it and if one presses the button,
the session will start for all, as seen in Figure 6.16.

Figure 6.16: Nominal Group Technique started in separate threads.

If a Nominal Group Technique session is started, the Bot will create a bilateral conver-
sation with all the active participants. It posts a message that one can now write down
variables that come to mind when thinking about the central variable ”profit” (see figure
6.17).

Figure 6.17: Bilateral conversation for creating detail.

Figure 6.18 is an example of variables that have been created by a participant in this
bilateral conversation.

Figure 6.18: Created detail in the bilateral conversation.
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If the participant is sure he or she has no more variables to add, he or she can write
”@group model building ready” in the bilateral chat to notify the Bot he or she is ready
(see Figure 6.19).

Figure 6.19: Letting the bot know a participant is ready.

If the participant has posted his ready message, the Bot will answer with a question if
the participant is sure he or she is ready. This is to make sure the command did not go
on purpose (see Figure 6.20).

Figure 6.20: Making sure the participant is ready.

Figure 6.21 shows that the Bot has received the information that the participant is
ready, but it also lets the participant know that others have not finished yet.

Figure 6.21: Waiting for other participants to finish.

If the other participants have also finished their private Nominal Group Technique ses-
sion, the Bot lets everyone know the session is finished and that everyone should return
to #thesisdemo (see Figure 6.22).

Figure 6.22: Nominal Group Technique session is finished.
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When all the participants return to the main channel #thesisdemo, they will see an
overview of the generated variables (Figure 6.23). The Bot posts every variable that has
been produced by all the participants (duplicates are filtered). For every variable, the
participants can say what they think about that variable by pushing on one of the four
buttons.

Figure 6.23: Results of the Nominal Group Technique.

The buttons are the same as described in section 4.2.3 and mean the following:

• Make a suggestion If a participant wants to suggest an adjustment of this vari-
able, he or she can push this button which will initiate a bilateral with the bot.
After that, the bot will post in a thread to this variable that user x has suggested
y.

• I disagree If a participant totally disagrees this variable has something to do with
the central variable, he or she can make that clear by pushing this button. The
bot will ask hem or her why and after that has been answered, posts this as a
thread message of the variable.1

• I agree If the participant agrees this variable to be here, he can push this button.
The bot will posts this as a thread message.

• I have a question If the participant does not understand what this variable
means, or does not understand why this is a connection, he or she can push the
button. The bot will ask the participant what his question is and posts this as a
thread message to that variable.

1(As was also mentioned in Chapter 4:) In retrospect, this button is somewhat misplaced. In regular
Group Model Building, the Nominal Group Technique phase is divergent, meaning that no variable
is wrong. Later at the ”finding causal relations phase”, variables are agreed or not. In the testing
that was done in this research (see Chapter 5 and Chapter 7), the button was only used once. It
triggered the creator of the variable to explain the variable, because the disagreement was triggered by
misunderstanding. Therefore, in the end the button only functioned in the same way the ”I have a
question” button did. One can also state that therefore the ”I agree” button is also obsolete, and should
be changed to ”I understand”.
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In our example, @mata37 agrees with cost. He pushes the button and the bot immedi-
ately shows in a thread that @mata37 agrees (see Figure 6.24).

Figure 6.24: Participant agrees with variable.

In this phase, the leading user @mata37 has a lot of options to adjust the variables. For
instance, when @mata37 as the facilitator wants to delete a suggested variable (because
this was agreed in the group), he can write ”@group model building delete” as a bilateral
message to the Bot. The Bot will respond as seen in Figure 6.25, asking for the variable
to delete.

Figure 6.25: Deleting a suggested variable.

In our example, @mata37 chooses ”marginal cost” as the variable that has to be deleted,
given that the group agreed to do so. Figure 6.26 shows how this looks in the main
channel #thesisdemo. As one can see, the variable ”marginal cost” is still there, but it
is made clear the variable is deleted by the leading user.
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Figure 6.26: A variable has been deleted.

If all the adjustments have been made and the discussions have finished, @mata37 can
make clear the group is ready to continue to the next phase of Group Model Building
by typing ”@group model building ready” in the main channel. If the Bot receives this,
he will continue.

6.1.4 Create causal relationships

Figure 6.27: Nominal Group Technique phase has ended.

As shown in Figure 6.27, the bot has started the next phase in Group Model Building.
First it gives an overview of the variables that have been created and asks the participants
to press ”OK”. As was mentioned in the last chapter, this button is there due to technical
reasons.
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If one of the participants have clicked on ”OK” the bot will let all the participants know
their should be looked for causal relations. Figure 6.28 shows this message, which also
states that @mata37 should initiate the discussion.

Figure 6.28: Start of the causal relations phase.

This approach is the result of a complete redesign of this phase. To make it agile, instead
of sequentially walking through all the variables, the leading using now has a control
panel in his bilateral conversation with the bot, as shown in Figure 6.29.

Figure 6.29: Control panel for the causal relations phase.

In this control panel, the leading user can select a variable that is put central for that
time being. If a central variable is chosen, the leading user can select causes and effects
with their corresponding relationships to the central variable. This happens of course
after discussion takes place. Lets say the leading user selects ”profit” as the variable of
interest. In the main channel this is made clear as shown in Figure 6.30.

Figure 6.30: Variable of interest is chosen.
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As one can see in this overview, the central variable is shown with a couple of buttons,
also an overview of the other variables is given and the so far found connections are
showed (in Figure 6.30 this is still empty).

Figure 6.31: Thread for cause suggestion.

Figure 6.31 shows the result of what happens when a participant suggest a cause. The
Bot contacts that participant after he or she pressed the button ”Suggest cause” and
asks a couple of questions (in order to formalize their response). In this case @mouborg
has suggested cost as a negative cause to profit. If after discussion it is clear that the
participants agrees, the leading user @mata37 can add the variable as a cause to profit.
This process will continue and after a while will look as shown in Figure 6.32.
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Figure 6.32: Overview after a discussion.

Here one can see that cost is now central at the moment, and there are a couple of
causes found for profit. If the whole discussion has ended, it is upto the leading user
as a facilitator to explain these found relations and search for possible feedback loops
which happens in the next phase of Group Model Building: Calculate and define end
result.

6.1.5 Calculate and define end result

In this last phase of Group Model Building, feedback loops are explained. In our ap-
proach this is totally up to the leading user to do. This happens by typing in the main
channel what his thoughts are. Of course discussion can take place, but in this phase
this is allowed. All creative ideas have already been posted and are not vulnerable for
bias or politics.

Figure 6.33: Overview after a the session has finished.

If in the end all is clear, the leading user @mata37 can type ”@group model building
ready” to let the Bot know they are ready. Given that this was the last part of the
Group Model Building session, the Bot will give an overview of the causal relations that
have been found (Figure 6.33).
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Next section describes the considerations that have been made during the building of
this implementation. The building itself (given that it is an adjustment of the first
sequential implementation), took about 3 months. A lot of technical difficulties arose,
like concurrency issues. Given that the order in which messages are received should be
correct (otherwise misunderstandings will take place), these error had to be corrected
and could not be pushed under the name of ”proof-of-concept”.

6.2 Considerations

During the development of the implementation described in last section, a couple of
considerations were made. During development it became clear that some aspects were
highly complicated to digitize using the BotKit (see Chapter 4) and Slack. Therefore
some parts have been left out. For instance, in an ideal Group Model Building situation
when you are in the causal creation phase, it can occur that you want to add an extra
variable to the list of variables. This can be logical in the case a variable’s relation
does not seemed definable and the group senses some information is still missing. A
connection A ⇒ B can then be extended to A ⇒ C ⇒ B (with C as the new variable)
which makes it more logical. In our approach this extra variable could not be added
during the causal relation phase, as this was too complex to program within the time
scope of this project.

Also, the implementation of live modeling was left out. Therefore linking variables was
only shown as a textual list of variables with their causes and effects and not as a visual
causal loop diagram. In regular Group Model Building, the collaborative building of the
diagram creates the understanding and consensus one is looking for. It is the foundation
of the statement that ”Structure drives behavior” (Vennix, 1996) (Rouwette and Franco,
2014). This is therefore seen as the biggest pitfall of the proof-of-concept, created in
this thesis.

Furthermore, as was already mentioned, the suggestion of feedback loops is still up to
the facilitator as if it were a normal chat application. The Bot has no influence here.
With a more advanced Bot, the Bot could suggest feedback loops by itself and leaving it
upto the group to select the logical ones. This would not only have sped up the process,
but also prevent the chat from being too chaotic and unclear. Last consideration is that
of the causal loop diagrams that are missing in this implementation. The reason for this
is the same as of the ones above: It simply was too complex to program within the time
scope. In the future, an advanced Bot can be implemented with automated drawings
but this is for now a long way off.

In short, the considerations that have been made (due to technical feasibility) are as
follows:

• Adding extra (new) variables to the list of variables during the causal creation
phase was not possible.

• Live modeling was not implemented and created relations where shown in a textual
way.

• Automatic feedback loop suggestions were not implemented.
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Nevertheless and all considerations into account, it does not mean the tool is weak. The
Nominal Group Technique is nearly a perfect digitized representation of the original
analogue version. Also, in the end, variables can be linked to each other while bias
and politics was prevented at the necessary phases. It is true that one of the biggest
strengths of Group Model Building is the live modeling which give visual insight in the
relations, but as said before this tool can be extended with that feature in the future.
Until then, this implementation should be viewed as a pioneering proof-of-concept which
shows that Group Model Building can be easy to use when it is implemented in a regular
chat with the support of a Bot.

To complete the Design Cycle, this tool has to be tested in practice. The following
chapter explains how two tests were conducted. One with the same group of student,
another with experts in the field of Group Model Building. Both tests will determine if
the implementation described in this chapter is a useful implementation of Distributed
Group Model Building.





Chapter 7

Testing the final implementation

This section describes the last two tests that were conducted. In these tests, the final
implementation as described in last chapter was tested. One test was conducted with
almost the same group of students as the last test, the other test was conducted with
three experts in Group Model Building. These last test hopefully give insight in the
viability of the approach chosen in this thesis.

7.1 Designing the last tests

As was mentioned before, two test were conducted. The tests each had a different
goal in mind. The test with the students was more in the form of seeing if the final
implementation was seen as an improvement and the test with the experts was more a
test to see if the approach in general was seen as viable. We first describe how the test
with the students was conducted and then how the test with the experts was conducted.
Next section describes the results of these tests.

The test with the students was conducted with almost the same group of students as last
test. Only the student with the data science background was prevented from joining.
For the research this had no consequences given that there still were some students
with more or less the same skills set and background. So the test was conducted with
four students. As a subject for the Group Model Building session was chosen the same
subject as with the last test. This was chosen so the focus was to look if they found the
new implementation more usable.

The test took an hour and the students were again asked to think aloud when something
was unclear or if a frustration occurred. Also this session was recorded on video, and
later analyzed for the results (see section below). It was made clear to the students that
they also had to think about the question if this implementation was an improvement
over the last one. At the end, they were given the same questionnaire (see Section 5)
with the addition of a compare question.

The second test was conducted with the help of three Group Model Building experts.
They are all experienced Group Model Building users and facilitators. Also, they teach
in the course Intervention Methodology and are thus aware of the Group Model Building
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context and scientific background. Compared to the group of students, they had less
experience in online tools such as Slack. This was taken into account during the test.

The test itself was of an informal nature. Its general goal was not to prove if the benefits
of Group Model Building worked by simulating a Messy Problem. Instead, the goal was
to walk through the processes of the Bot while relying on the experience of the experts.
With this is meant that they were asked to identify any potential problems that the
tool created. In other words, if the tool did not support all the benefits of Group Model
Building, the experts were asked to mention them.

This test took about an hour and began with an extended explanation of Slack in
general, given that the experts were not familiar with the platform. Also given that
their background was not assumed technical, support for Slack on the fly was expected
necessary. After the explanation of Slack, a simple demonstration of the tool was given
by showing all its functionality. The experts were asked about how they saw the usability
of this functionality in practice. After the demonstration was completed, the experts
were given a questionnaire. This was the same questionnaire as the students got, without
the compare question (see Chapter 5).

After both sessions were completed, the questionnaires and footage were analyzed.

7.2 Results after testing

The test with the students
On a technical level, the test with the students did not go that well. A lot of times
the internet connection of one of the devices failed, and concurrency issues arose. This
created an unworkable situation that resulted in a crash of the Group Model Building
Bot. After a clean start, the Bot worked again and the test could continue. Although the
implementation is nothing more then a proof-of-concept (which means technical issues
are allowed), large technical issues could create frustrations which influences the opinion
of the participants of the test.

Given that the students were already familiar with the Group Model Building Bot
principle, the testing process itself went flawless. It looked like the students had learned
how to use the tool, given that they reacted on comments a lot faster. Also compared to
the last test they have conducted, fewer questions were asked were thing could be found.
It is hard to tell if this was due to the extra information messages the Bot provided (like:
”now we continue in a thread” etc.), or if this was due to the fact that they have simply
learned how to use Slack and the Group Model Building Bot.

The questionnaires which were filled in by the students at the end of the test, gave
insights to the following:

• Did you have (prior to the session) a basic understanding of the Group
Model Building methodology? (yes/no)
Whereas in last test one student had filled in that he had no prior experience in
Group Model Building, now all the students stated they have prior experience in
Group Model Building. This is of course logical given that the former test can be
seen as prior experience.
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• How many regular team collaboration sessions are you conducting every
week? (>5, 3-5, 1-2, 0)
The number of team collaboration activities remain the same. By deduction it
became clear the missing Data Science student was one of the 0 collaboration
activities on average.

• What is your opinion on Group Model Building in general?
Their opinion of regular Group Model Building generally remained the same. Only
two new difficulties of regular Group Model Building were mentioned. It requires
prior knowledge of the method and It requires a highly skilled facilitator were newly
made remarks.

• Do you think the use of a Slack Bot is an improvement on Group Model
Building?
The students were still positive about the addition of a Slack Bot, and this time
used the following arguments:

– ”It is neutral in the sense that humans have an opinion about possible sug-
gested ideas.”

– ”Yes, in the case of a multinational with different locations over the world, it
can be a good solution. But only if all the details the technique recommends
are thought of.”

– ”Yes, it creates a good overview and you can all work at the same time. You
do not always have to wait for each other. (...) Sessions are saved and it is
easy to review the results online.”

– ”I think it is, or at least could be, because it removes the absolute need for
participants to be in the same room for the brainstorm session. The thing
that has to be really kept in mind is that some of the nuances and explanation
normally happening in a conversation (face-to-face), should now be done via
the bot. This not only requires the bot to support this functionality, but more
importantly: the participants need to use this technique, even if only one of
them is not in the same room as the others.”

Their comments clearly show that they see the tool’s potential, but also see its
risks. Certainly the last comment shows these concerns. We will elaborate this
more at the end of this section.

• Did there occur any frustration s during the session when using the
Slack Bot GMB? If so, please give examples why.
Compared to the last test the following changes in frustrations were present:

– The technical issues in messaging remained, be they of a different kind. This
resulted in a felt lack of feedback, which sometimes confused one of the par-
ticipants. This was also still clear from the video footage.

– Slack is sometimes slow, which resulted in a misunderstanding about if a
written message was received. The video footage confirmed this. Also hiccups
of Slack were mentioned.

– Switching between channels (from a bilateral to a main channel and back)
was seen as frustrating. In other words, constantly have to do something
while this was felt as unnecessary.
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– No remarks of typos were mentioned. Also not knowing were to type (missing
information) was not mentioned anymore. Last, too much information at once
was not mentioned.

– The different threads were seen as confusing. Mainly keeping an overview
of them and being updated if threads contained new messages was seen as
confusing.

• What are in your opinion the pitfalls of using a Slack Bot in a Group
Model Building session?
The potential pitfalls of the Group Model Building bot mentioned in the first test,
remained the same. Only one new pitfall was mentioned: ”A computer display is
smaller than a (white)board. So you might lose your overview during the session
on a smaller display.”

• Could you suggest improvements for the Slack Bot?
Suggestions for improvement were slightly different from last test:

– More small steps instead of one large one and Try to make information more
compact were not mentioned any more.

– Make notifications of Slack more clear was new and added as a suggestion.

– Announce that a variable has changed was new and added as a suggestion.

– Make face to face communication possible was new and added as a suggestion.

• Compared to the last test, what is your opinion of this implementation?
The compare question resulted in the following remarks:

– ”The latter way was better as the first time there was a lot of ’bloat’ in the
channel, which caused some confusion as to what you were discussing.”

– ”(...) There is now a chance that not all variables are reviewed, because
participants have to review them one at the time and are not forced to do so.
There should guarded for a balance.”

– ”The good thing compared to previous session was that it was much more
compact. This made it clearer for us what we were doing. Furthermore the
voting of the effect were gone. You could just fill this in yourself.”

– ”This version is clearly an improvement over the earlier version, which was
not agile. Especially for demo purposes, one would like to skip through vari-
ables, or give priority to them. Another improvement is in the usability,
because Slack does not give you all the information you need to process at
once.”

The opinion of the students clearly shows, that the final version of the Group Model
Building Bot is an improvement over the first. But, big frustrations remain. Although
the Bot is seen as a structuring help and prior knowledge of the steps of Group Model
Building are not necessary anymore, the lack of human-like interactions remains a big
missing element. Even if there is a facilitator who is part of the session in Slack, the
need for face-to-face communication remains present. We will go into deeper detail in
Chapter 8.
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The test with the experts
During the test it became immediately clear that the lack of understanding in Slack was
not resolved by a crash course of 15 minutes. During the whole test session a lack of
feeling with the platform in general was sensed. Also the video footage clearly shows
the frustration of the participants constantly present because participants could not find
messages or did not understand the notification automatically generated by the Slack
platform.

Therefore it was expected this influenced the final opinion of the experts. But, during
testing it became clear they were understanding that the technical aspect was not the
element that was main in this research. They were constantly giving constructive feed-
back and mentioned the potential pitfalls that could arise during the process. Together
with the results of the questionnaires, the feedback was as follows:

• Did you have (prior to the session) a basic understanding of the Group
Model Building methodology? (yes/no)
Logically they all have prior experience in Group Model Building.

• How many regular team collaboration sessions are you conducting every
week? (>5, 3-5, 1-2, 0)
On the question how many times they use team collaboration techniques a week
on average. Only one of the three experts said 1-2 and the others said 0. Given
that the experts are constantly working on the context of Group Model Building,
it was expected the question was not clear to them or was understood in another
way.

• What is your opinion on Group Model Building in general?
Logically they are all positive about regular Group Model Building in general and
gave the same arguments as the students did.

• Do you think the use of a Slack Bot is an improvement on Group Model
Building?
On the question if the Group Model Building bot could be seen as an improvement
over regular Group Model Building, their answers were the following:

– ”The improvement lays largely in the fact that participants do not have to
join together. Furthermore all participants can give their opinions and this
is registered. At a real session, the facilitation has to watch body language
closely to see if everybody agrees. Some stakeholders are doubtful, but do not
say a thing.”

– ”Only for non-messy problems (and then you perhaps don’t need gmb). Psy-
chological processes in gmb so important (different stakeholders with different
interests, different values, different goals) but they cannot be addressed.”

– ”No, you are missing the social side of GMB strongly, the real collaboration
of a group. Especcialy if it is about sensitive subjects, face-to-face contact is
really necessary. The test we conducted was of course short and mostly on
the technical part, therefore it is difficult to judge what the benefits of the
tool could be.”

• Did there occur any frustration s during the session when using the
Slack Bot GMB? If so, please give examples why.
The following frustrations arose:
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– Slack works cluttered. In real Group Model Building sessions an enormous
list of variables can be created, which in Slack results in an large cluttered list
of variables, which in return downplays the benefit of Group Model Building.

– Not clear what the direct response on own created variables are. The thread
system in Slack does not seem to give enough heads up when necessary.

– No sense of interaction with the participants.

• What are in your opinion the pitfalls of using a Slack Bot in a Group
Model Building session?
According to the experts, the pitfalls are:

– Because of Slack: Sensitive subjects will be more difficult to expressed. (Even
with the addition of Skype) it is difficult to create a feeling of being heard.
You do not know them and you are not starting to know them either. A
participant can easily miss things.

– Strict problem-focus disabling forging more social connection between partic-
ipants, therefore too little social contacts.

• Could you suggest improvements for the Slack Bot?
Their suggested improvements were the following:

– Create a better overview

– Rethink what information is necessary at some point1.

– Make it technically more easy and try adding Skype.

It is clear the experts were not as convinced about the potential of a Group Model
Building Bot as the students were. It is difficult to express what causes this difference in
opinion. Possible factors are of course the difference in experienced in digital tools, but
also expectation levels might differ. With the latter is meant that the students know
Group Model Building at a very basic level, while the experts know lots of detail. In the
mind of the expert a good Group Model Building process has to comply with a lot more
requirements then the basic requirements described in this thesis. Therefore, it can be
easier to fail the requirements of the experts. But, it must be said their feedback is
certainly seen as important and of value, and is certainly not trivialized. Therefore next
chapter (Chapter 8) will discuss the results of both test of this chapter, and philosophizes
the role of a Group Model Building bot in the future of team collaboration.

1This remark was made after the list of variables disappeared when trying to create causal relations.
The disappearance was mostly due to technical difficulties with Slack.



Chapter 8

Results and discussion

Last chapters described the created implementations of a Distributed Group Model
Building tool. Two implementations were made and three test were conducted. This
resulted in three video recorded sessions and three sets of questionnaires. Chapters 5
and 7 showed the results of those tests by explaining what was remarked during the
test and written in the questionnaire afterwards. This chapter combines all the results
and links it to the original theory of Chapter 2. This will lead to a discussion which
gives a hint in how future proof this implementation style of a Distributed Group Model
Building tool is.

At the end of this chapter a conclusion to the second research question ”Does a Dis-
tributed Group Model Building tool using Slack enable the benefits of regular Group Model
Building?” is given. This question represented the Evaluation question which is part of
the second step in the Design Cycle of Design Science (see Section 1.2). In order to fully
formulate the result according to Design Science, the steps as described in Section 1.2
(Wieringa, 2009) are used.

8.1 Completing the design cycle

Figure 8.1: The regulative cycle of Design Science (Wieringa, 2009).

Before we can evaluate what the results of the conducted tests tells us, we have to
elaborate this research according to the design cycle in order to prove its legitimacy.
This will be done by the eight guidelines which clarifies the ”interface of design science
with its social environment and with the scientific knowledge base” (Wieringa, 2009).
For purpose of readability, we will go step-by-step through these guidelines (Wieringa,
2009):
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1. Distinguish practical problems from knowledge questions
This was done by first elaborating the necessity of a Group Model Building tool
in general. Given the growing number of organizations operating at a global level,
it becomes harder and harder to get every stakeholder in one room together. The
need for a distributed approach in solving Messy Problems is therefore eminent.
This describes the practical problem. The knowledge questions that automatically
followed, were described in the Design Research question.

2. Solve practical problems by the regulative cycle
The regulative cycle as shown in Figure 8.1, consists of four steps. By first de-
scribing the necessities of a Group Model Building tool in Chapter 2 and then
implementing two implementations of this theoretical research, we went through
this Regulative cycle three times. Always starting with the ”Problem investiga-
tion” and ending with the ”Implementation evaluation” step. In the next section
the final Implementation evaluation is conducted.

3. Distinguish problem investigation from design validation
This distinction is made by first describing what is necessary by using theory and
then describe a implementation of the tool. The expected behavior of the tool is
then described by connecting the suggested implementation to the theory. In the
second and third cycle, the problem investigation consisted of the results of the
tests. The design validation was the description of expected behavior of the new
implementation according to the prior testing results.

4. Problem investigation may be problem-driven, solution-driven, goal-
driven, or impact-driven
The two main problem investigations were problem-driven (in the first cycle), due
to the use of a problem scenario which had to be solved, and solution-driven in
the second cycle by improving the implementation according to the test results.

5. When designing a solution, maintain the design argument
The stakeholder criteria are clearly defined in Chapter 1 and 2, these are seen as
the validation of the design and are validated in the next section.

6. When validating a design, consider trade-offs and sensitivity
When trade-offs in the design were made, it was expressed clearly. Also the en-
vironment changes (given the test environment) were described clearly when oc-
curred.

7. When validating a design, aim to incorporate conditions of practice
Throughout the research this was done in the sense that the testing goals were
adapted to the prior knowledge of the testing participants. The experts had less
experience in online chatting platforms, the students had less experience in Group
Model Building in general.

8. When solving a knowledge question in the regulative cycle by means of
research, no research method is banned
This was met in Chapter 2 when describing the foundations and context of Group
Model Building, and linking this theory to innovative research according to a
literature study.

With this, the design cycle is nearly completed. Some last elements are described in the
next section. This will elaborate the final results of the test sessions and discuss the
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implications it has. The last section (Section 8.3) describes the final conclusion of the
test session and therefore the concludes the second research question of this thesis.

8.2 Is the tool future proof?

Three tests have been conducted to see if the Group Model Building Bot in Slack forms
a potential future for Distributed Group Model Building. During the testing processes,
it became clear that the current ”final” implementation is far from an actual final im-
plementation. This is partly due to the technical problems that arose, but also due to
some effects the Slack platform and the processes of the tool have on the quality of the
Group Model Building session.

At first, it became clear that the participants missed face-to-face communication. Al-
though being in the same room together, they tried communicating via the tool as much
as possible. Their opinion clearly stated that this resulted in a chaotic manner of com-
munication. Also text is in their opinion sometimes not enough to express an action you
want to take or a comment you want to make.

This lack of face-to-face is however two-sided. Research by Hoppenbrouwers and Rouwette
(2012) clearly shows that it is possible to conduct a sound Group Model Building session
only by having a chat tool with clear openers. The lack of a face-to-face communication
tool like Skype, was not seen as a pitfall. We have concluded that the openers are the
cause of this. Another reason could be that the participants in Hoppenbrouwers and
Rouwette (2012) were separated from each other during testing and had no other choice
but to talk through the tool created. In other words prior to testing, they have setup
their minds to communicate through the tool. Our Slack implementation used the same
openers approach as Hoppenbrouwers and Rouwette (2012), but during testing partic-
ipants were in the same room together, which might initiate the frustration because
their natural sense wanted them to talk to each other face-to-face instead of through the
tool (as this then is seen as an extra obstruction for communication). Nevertheless, the
openers used were in the form of buttons that had to be pressed. After they were pressed
the Bot asked questions to control the format of the answers given. This approach was
clearly seen as frustrating and unnecessary complex. This resulted in the participants
feeling not being heard, which neglects one of the goals of Group Model Building.

A second clear frustration was created by the Slack platform itself. This was caused by
two things: First, having to switch between a bilateral conversation with the Bot and a
normal conversation in the main channel, instead of having an overview of both at the
same time was perceived as unworkable. Also not having a clear structured overview
of all the possible threads created a chaotic overview. Therefore not being heard was
not due to the implementation of the openers in the form of buttons, but due to the
unnecessary number of actions that had to be taken in order to get some information in
Slack.

Therefore in order to say if the Bot has potential, more research has to be done. What
worked really well was the support of the Bot for the facilitator. But, for the facilitator
the Bot acts more as an administrative aid instead of a communicative aid. Nevertheless,
this created the possibility that the Bot can be used as an aid for a facilitator who is
not that familiar with Group Model Building. This means in the future the Bot should
be lesser in the role of a facilitator as it was in this research. On the other hand, the
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Bot can be a full facilitator, but then it has to be a Bot which is equipped with a large
artificial intelligence skills set.

So, is there thus a future for a Distributed Group Model Building Bot? The answer would
be: Yes but not on a Slack platform and not as a partial facilitator. It would ideally
be a structural and administrative aid for a facilitator not that familiar with Group
Model Building on a platform like used in Hoppenbrouwers and Rouwette (2012). The
only pitfall is that the chatting platform used by Hoppenbrouwers and Rouwette (2012)
has been discontinued, therefore further research is difficult. Nevertheless it became
clear that the future lays in such a tool with the preferable addition of a face-to-face
communicative tool like Skype.

8.3 Evaluation conclusion

So in order to finalize this research, the second research question has to be answered.
The evaluation question was:
Does a Distributed Group Model Building tool using Slack enable the benefits of regular
Group Model Building?
The answer would be definitely not.
The structure of the Slack platform has its benefits but also clearly its pitfalls. The
constant necessity to switch between different overviews made it impossible to create a
complete overview of the information of the session. This resulted in frustration of the
participants which potentially can lead to obstruction of creativity and therefore in the
ability of solving a Messy Problem, thus, not committing in the goals and benefits of
Group Model Building.

The bot itself has potential as was described in the previous section. The question if
it should be a facilitator or just an aid of the facilitator remains. The latter seems
workable but not on a Slack platform. What has been concluded is that the approach
of Hoppenbrouwers and Rouwette (2012) can be extended with a Bot, but only if this
is on a platform as open and structured as the one used in that research.

This concludes the final research question. The following chapter describes other possible
routes that can be taken in order to improve the Distributed Group Model Building
approach created in this thesis. It however must be made clear that further research is
definitely necessary in order to create a sound distributed approach. Chapter 10 explains
the overall conclusion of this thesis and describes the additional beneficial knowledge that
has been created during this research.



Chapter 9

Further research

This chapter is about suggestions that can be made for further research. During the
research of this thesis, a couple of considerations were made. These resulted due to
complexity of implementation and time constraints. These considerations did result
however in new ideas for implementation in the future. This chapter first talks about
what is created already and then goes through some future research suggestions.

9.1 What has been produced?

In this thesis a description of two implementations of a Group Model Building aid that
can be used in a distributed manner have been described. The second implementation
was tagged as the final implementation of this research. It consisted of a Slack Bot that
aids the facilitator and participants of a Group Model Building session. The benefits of
using Slack was that it is a modern and popular chat tool that is already used in a lot
of project settings.

The Slack Bot was built on a framework called BotKit which was written in NodeJS.
The Bot is a listener and reacts when necessary. It therefore only acts when something
is written down in the active chat session that fires a predefined statement inside the
Bot’s brain. This meant that the most difficult part of creating the Bot, was generating
its brain. During the implementation of this thesis, approximately 4-5 months have been
spent in developing this.

This meant some thing were left out, or the developer seemed to be interested in devel-
oping but was outside the time constraints of this project. This resulted in a couple of
considerations and pitfalls of the final implementation of this thesis. These were men-
tioned at the end of Section 6.2, but also arose during the testing of the implementations:

• Models of the causal loop diagrams still have to be drawn manually by the facili-
tator or a recorder.

• Adding and deleting variables is not possible during the causal relation creation
phase.
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• Sessions cannot be saved, in the sense that participants can continue on an old
session.1

• The bot is still not very smart and does not have any people skills.

These considerations (or pitfalls) resulted in the research suggestions that are described
in the following sections.

9.2 Integrating model generation

The first pitfall we described above was: Models of the causal loop diagrams still have to
be drawn manually by the facilitator or a recorder. In the current implementation this
can be facilitated if the leading user on his computer draws the causal loop diagram and
posts pictures in the chat of the main channel. But this is highly unfeasible given the
time it would take and the potential speed of the chat and the creation. Therefore this
is highly unwanted.

Figure 9.1: Example causal loop diagram (system dynamics) on early release policy
(Rouwette et al., 2007).

The addition of automated model generation would be the answer. Given the potential
of Slack and the BotKit framework, this can be done but takes time. All the linked
variables are formally structured in the program code. This means that it is easy to
write an extra API that can communicate with a drawing tool that automatically posts
images of the model created thus far.

1The produced results however remain in the channel as chat messages, and are therefore this ap-
proachable.
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If we look again at the example causal loop diagram used in Rouwette et al. (2007)
(Figure 9.1), we can see that it is simply an automated placements of nodes connected
with edges (van Bommel, 2017). Writing such an automated tool would not be that
difficult. Its product can than be saved on the dedicated NodeJS web server which than
automatically is loaded by the Group Model Building bot.

That would be a possible solution to create causal loop diagram automatically which
follows live the creation of the relations in the Group Model Building session in Slack.
However this seems feasible, it should be researched if such an implementation is useful
within the chat structure that we have to cope with and will not create an opposite goal.

9.3 Central flexibility

The second pitfall was: Adding and deleting variables is not possible during the causal
relation creation phase. The final implementation described in this thesis had not imple-
mented this due to technical limits. The whole control panel that was sent to the leading
user in order to coordinate the create causal relations phase had to be a predefined set
of variables and constraints. Changing something, like for instance adding a variable,
would not influence the control panel, or a completely new control panel had to be sent.

Given that it is not feasible to have more than one control panel in the bilateral con-
versation with the Group Model Building Bot, it was chosen to separate the adding and
deleting from the causal creation phase. Of course in a natural Group Model Building
session this would obstruct creativity because not enough insight in the model can be
generated.

Future research should find out if it is possible to create a handy way of adding, changing
and deleting variables that are digitally already been trough calculation. This would
mean that the overview message, control panel and potential created diagram have to
be updated as well.

The third pitfall was: Sessions cannot be saved, in the sense that participants can con-
tinue on an old session. This is highly necessary in normal condition. As described in
a lot of prior research (Rouwette et al., 2002) (Rouwette et al., 2007) (Rouwette and
Franco, 2014), Group Model Building sessions are never on their own but are part of a
larger set of sessions in which the models and diagrams are constantly looked at again
and again to improve and change them. Therefore, saving sessions in Slack so that
participant can reload their old sessions including intermediate results.

The suggestion here would be that research should be done in finding a suitable way to
do this. Were are the sessions saved? What is saved and what not? Who can reopen
saved sessions? What can be adjusted in saved sessions? These are all questions that
have to be looked into.

It all comes down to central flexibility. If the above is possible, switching between the
different Group Model Building phases should be possible as well. The final implemen-
tation of this thesis has left it as ”out of scope” due to complexity and time constraints,
but future research should improve and extend the Distributed Group Model Building
capabilities.
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9.4 An AI facilitator

The last pitfall and probably the most interesting was: The bot is still not very smart and
does not have any people skills. The goal of this thesis was to create a Distributed Group
Model Building application that would make it more easy to use for a larger audience.
Although prior Group Model Building skills are not required, with the exception of
finding feedback loops, there is still relied highly on the facilitation skills (Schein, 1990)
of the facilitator at hand.

The next step would be a full artificial intelligence Bot that not only acts as an aid for
the process, but also acts as a full facilitator. This would mean that the brain of the
Group Model Building Bot would be extended by machine learning and artificial human
interaction skills.

A lot of prior research has been done in artificial intelligence and team collaboration, like
Orwig, Chen, Vogel, and Nunamaker (1997), Soller (2001), Aronson, Liang, and Turban
(2005), and Wenger (2014). An artificial bot that acts as a natural human being would
completely remove any required prior knowledge for using the Distributed Group Model
Building tool. In the end, even a facilitator in the form of a user would be unnecessary.

These four suggestions define an improved future for a Distributed Group Model Building
tool. Although we acknowledge that this is a long way from now, it can in the end be
the answer to a collaborative tool that can be used in a distributed setting, without any
prior knowledge inside an already popular chat system.



Chapter 10

Conclusion

In this thesis a tool has been created that potentially could be used as a Distributed
Group Model Building approach. It was based on previous research by Ouborg (2015)
and extended with theory as described in Chapter 2. In general, Hoppenbrouwers and
Rouwette (2012) was seen as the main inspiration to extend the research by Ouborg
(2015). In order to achieve this, a combined approach was created and implemented as
a chat bot on the Slack platform. The bot functions as an aid for the facilitator and in
some cases as the facilitator itself.

Two implementations have been made, the first was simply a translation of Ouborg
(2015) into a Slack Bot. This implementation was tested with the help of a group of
students. The second was an improved version of the first, given the feedback that was
acquired in the test sessions. This resulted in the second and final implementation of this
thesis in which more or less the combined approach was implemented. This combined
approach was in return tested with the same group of students and with a group of
Group Model Building experts.

These tests showed that the final implementation did not function as a sound approach
to Distributed Group Model Building. This was partly due to the implementation itself
and partly due to the platform it was created on. This did not mean however that
there is no potential future for a chat bot in helping creating a Distributed Group
Model Building approach. The conclusion is that a platform like Hoppenbrouwers and
Rouwette (2012) should be used, with the extension of a bot acting as a structuring
aid for the facilitator. This creates the possibility of having a distributed Group Model
Building approach that does not require prior knowledge of the Group Model Building
technique itself.

Last, extra suggestions were given in order to improve the chat bot approach. In the end
it is clear that a bot has potential, but not on a Slack platform with an implementation
created in this thesis. This thesis however has showed that when some previous research
approaches are combined, a better basis for a Distributed Group Model Building ap-
proach is created. It is now up to future research to see what the balance should be
between a Group Model Building bot and the facilitator. The future for a distributed
approach in Group Model Building remains hopeful, which means even more organiza-
tions in the end will be able to solve their Messy Problems in a distributed and more
agile manner.
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