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ABSTRACT

Having the ability to give form to cooperative environments while easing the process of collective 
reflection, serious games have been put forward since the sixties, as a way to overcome challenges 
in participatory processes. This paper discusses the City Makers game prototype and reports on 
the game development process, with a focus on five key game-testing sessions. The overall aim of 
the serious game is to foster collective reflection and facilitate knowledge transfer in and across 
multidisciplinary groups. The hypothesis is that framing the participation process in a game format 
facilitates idea generation and dialogue between stakeholders. Therefore, the paper concludes with 
a set of challenges a serious game has to overcome in order to communicate knowledge from one 
group to another
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INTRODUCTION

In her book, The Death and Life of Great American Cities, Jane Jacobs (1961) defines cities as 
systems that follow specific rules and generate easily identifiable patterns. She argues that cities are 
intricate, organised ecosystems rather than linear organizations. As such, a more horizontal relationship 
between citizens and policy makers is needed in order to implement urban projects that will support 
various interactions and create distinct-macro behaviour. These urban projects typically require the 
involvement of multiple stakeholders who can all significantly affect the budgets, civic support and 
overall success. Policy makers have been experimenting with participatory forms of governance to 
support the development of urban projects. These new forms of governance resulted in participatory 
paradigms such as advocacy planning, collaborative planning, communicative planning and trans-
active planning, revealing various challenges. In spite of these paradigms, participatory projects keep 
on failing in maintaining long-term participant motivation and reaching traditionally underrepresented 
members of the population. Adding to this, misunderstandings related to differences in expertise 
and incapacity to overcome unequal resource distribution (Arnstein, 1969, Healey, 1997; Pares 
and March, 2013) make the process not only slow but sometimes inefficient. Horelli (2002) argues 
that participation is not an isolated event, but a constant communication between different groups 
that can be assured by using different methods. Games have been put forward as one such method, 
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ever since the sixties (Duke, 2011; Feldt, 2014). They are used as communication devices and have 
the potential to transfer knowledge from one group to another and form cooperative environments. 
This paper explores how a particular game addresses this aspect of participation. As such, the main 
research question is: What challenges should be addressed when using games as drivers for knowledge 
exchange between multidisciplinary groups? In order to answer this question we are going to report 
on the findings of a game development process.

Salen and Zimmerman (2003) refer to games as complex problem solving spaces: (1) they provide 
an abstracted model of a problem, fostering an accelerated understanding of a complex issue, (2) 
they provide a structure for interaction, a model for learning while having a finite set of rules and 
(3) they allow individuals to see direct consequences of their actions as of the actions and decisions 
of others. However, the development and use of such games within the context of urban planning is 
still very much a scarcity. Cross-disciplinary teams, where both game designers and urban planners 
take part in experimenting with games are rarely encountered (Brandt, Messeter, 2004). This leads 
to either game prototypes that do not support spatial decision making processes or activities that are 
not games, as they lack a clear set of rules and a balance between abstraction and reality, fun and 
seriousness. Advances in our understanding of technology, education and play, led to the creation 
of, so called, serious games that more effectively connect game play and learning (Crookall, 2010; 
Deterding et al., 2011; Kapp, 2013).

In order to develop serious games that are both fun and can support decision making, this paper 
proposes to expand the scope of the game design process to include multiple stakeholders from 
the very beginning of the process, integrating their expertise and capabilities of expressing and 
negotiating ideas, through a game prototype. There exist a series of methods to develop games that 
support particular goals such as communicate knowledge between multidisciplinary groups. One 
such method is the MDA framework (Mechanics, Dynamics and Aesthetics). This paper takes the 
MDA framework as part of its research methodology and uses it as a lens to reflect on the conditions 
needed to develop a serious game, dubbed City Makers.

The paper starts by presenting the methodological approach. The next section describes the 
background for developing the City Makers game and identifies a number of issues translated into 
game design goals. The four main iterations and the respective game-prototypes are then presented, 
followed by challenges of their application. The paper concludes with a set of reflections, conditions 
within the process of designing a game that would better serve participatory projects.

Framing the Methodological Approach
Participatory processes have used various enabling tools to engage citizens over the years. As a 
multidisciplinary process (Horelli, 2002), one of the main challenges of participation is ensuring 
communication among the different groups taking part in the process. Games are one such enabling 
tool and have the potential to communicate transactions between different groups (Horelli, 2002). 
The research is guided by an overarching question: How can games communicate, pass on knowledge 
from one multidisciplinary team to another?

As argued earlier, participatory processes typically involve a diversity of actors, with different 
levels of knowledge and experience on the topic at hand, with different agendas, different (verbal) 
skills, etc. The research objective of this paper is to understand the challenges that a serious game has 
to overcome as to better serve participatory processes and facilitate learning for cross-disciplinary 
groups. The iterative mechanism of the MDA framework is used in order to develop a game that can 
address the aforementioned objective. The MDA framework introduces an iterative way of developing 
games, in which each iteration leads to a new game-prototype that is validated against a set of pre-
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defined design goals. The central notion of the MDA framework is that a game is defined in terms 
of three components: Mechanics, Dynamics and Aesthetics. Through this conceptualisation, the 
relationship between designers and players and player experience and game rules, is assessed. The 
rules of the game are referred to as the ‘Mechanics’ of the game – defining the restrictions under 
which the game operates. ‘Dynamics’ refer to the player interaction with the game rules once these 
are set in motion, in short: the observable behaviour of players, while the ‘Aesthetics’ refer to the 
player experience of the game as opposed to visual elements: the effects the Dynamics have on the 
players themselves. These three components are presented as different ‘lenses’ for game analysis:

Mechanics describes the particular components of the game, at the level of data representation and 
algorithms. Dynamics describes the run-time behaviour of the mechanics acting on player inputs 
and each other’s outputs over time. Aesthetics describes the desirable emotional responses evoked 
in the player, when she interacts with the game system (Hunicke et al., 2004, p. 2). 

The MDA framework introduces the three lenses in a dynamic, symmetrical and complementary 
relation (Figure 1).

While Mechanics are created by the game designer, the Dynamics arise from the Mechanics and 
the Aesthetics from the Dynamics. As such, the outcome of the game is unpredictable at the time the 
game is designed; even if the game designer builds up a set of rules and narratives that might lead to 
the expected experience, it is not said that the desired play experience will emerge from that precise 
rule set, or from other artefacts introduced by the designer. In order to obtain a specific outcome, 
the game design is subject to an iterative process within which, the designer skews the mechanics 
to then observe the dynamics and aesthetics. This action is repeated until the goal is reached. Thus, 
game design becomes a second-order design problem (Zimmerman, 2003) as it does not define a 
solution but a medium that creates the solution. This incremental design process makes it possible 
to ‘quantify’ the development of games, as one can ‘measure’ the dynamics and as such validate the 
choice for particular mechanics. One of the biggest challenges comes in balancing fun and seriousness. 
The MDA framework introduces an important element: a non-exhaustive list of ‘funs’ as part of the 
Aesthetics of the game. The taxonomy proposed by the framework is divided in eight different types 
of ‘fun’ referred to as: sensation, fantasy, narrative, challenge, fellowship, discovery, expression and 
submission (Hunicke et al. 2004); it allows to describe games and understand what are the specific 
game elements that attract certain players in particular moments in time. This taxonomy however, 
does not detail on how to achieve the aforementioned balance, nor gives a particular recipe on the 
mixture of elements or element ratio in order to achieve ‘fun’.

Finding a balance between the engagement of serious games and the rigor of long-established 
practices becomes a priority given the shortcomings of participatory processes. Research on serious 
games often refers to motivation and fun as the main drivers for learning (Papastergiou, 2009; Garris 
et al., 2002). The more fun people have during a process, the more they are motivated and when 
motivated, they will automatically learn (Gee, 2007). However, a serious game entails the educational 
aspect as well as entertainment: ‘to motivate players as learners it is necessary to find an optimal 
balance between entertainment and learning’ (Bente, Breuer, 2010, p. 13). Adding to this, players’ 

Figure 1. The MDA Framework (Adapted from Hunicke et al., 2004)
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pre-game experience has a big impact on the outcomes of game sessions and influence participants 
involvement in participatory processes. Most of the times, people taking part in participatory processes 
have previous involvement in such processes due to their interest in the topic a/o context they are 
part of (Bergold, 2012). All these are factors that influence the ‘fun’ element one has during a game 
session. Researchers argue that the experience becomes more ‘fun’ and the outcomes considered more 
valuable when participants had preceding self-education in games (Feldt, 2014).

The data collected during the play sessions was obtained and analysed following a spiral 
model principle (Boehms’, 2000) and the methodological approach to participatory planning and its 
overlapping phases (Horelli, 2002). By closely monitoring the play sessions we observed how the 
iterative process of the game development becomes an arena for learning and knowledge exchange 
between groups. The participatory process has an iterative, spiral-like flowing evolution (Horelli, 
2000), an experimental learning cycle that passes on knowledge. The logic of working with iterations 
of games in order to understand how this comes to be, is therefor, enforced. In the process of designing 
City Makers, each stage of the game design payed close attention to the needs and limitations of the 
end users (e.g. mixed groups of city officials, architects, planners, citizens with no background in 
gaming, etc.). This user-centred design, user-driven development of the game, followed the research 
methodology of a multi-stage problem solving process that requires designers to analyse and predict 
how participants might interact with the game (Boehm, 2000, Ziegler, 2007). Moreover, the team 
had to evaluate to what extent their assumptions regarding player behaviour were met when playing 
the game in real life scenarios.

Based on a set of rules, both playing games and designing evolved over time. The MDA framework 
stresses a two-sided aspect of game design: as designers follow the Mechanics growing outwards into 
Aesthetics with the Dynamics in between, the players will not experience the game in the same way. If 
we think of a game as a sphere, with the Mechanics as the epicentre, the player will first observe the 
surface – the Aesthetics. One may be aware of the Mechanics and Dynamics, however the Aesthetics 
will bring the immediate impression about the game in question. As such, the game becomes this 
dual element, designed from inside out, but experienced, played from the outside. Our first design 
goals came from the preliminary analysis of the context, after conducting a set of in depth interviews 
with city officials and citizens. The interviews focused on games and experience in participatory 
processes and revealed two problems: (1) even though much effort is placed in organising various 
participatory processes, there is a low attendance rate as the tools used (i.e. power point presentations, 
open discussions, etc.) to mediate the dialogue between groups is not efficient, and (2) games are 
not seen as an option, most of the interviewees see them as childish. This was the first challenge to 
overcome when framing the game.

After testing the game with the first groups, we concluded that most participants enjoyed playing 
the game. This was based on direct observation and responses of questionnaires filled in by participants 
at the end of the sessions. Even with no game training, a player could immediately asses if he or she 
had fun while playing the game. It was difficult to articulate the exact reason why the game was good, 
fun, boring, bad, and so on, however, the players could express the way the game made them feel by 
experiencing the Aesthetics. In order to make the game assessment easier, we gradually introduced 
complementary methods of communication. One such method is the debriefing at the end of the play 
session. Taking part in the individual and group debriefing helped participants to explain why they 
liked or disliked a specific kind of interaction with the game a/o other players.

By monitoring the play tests we observed a set of challenges the game encounters when used 
as a medium to pass on knowledge from one group to another: framing the game, documenting it, 
‘levelling’ and debriefing it. Through the iterative process of the game design we explore how to 
meet these challenges and conclude with a generalised set of results.
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City Makers: An Iterative Process of Multiple Play-Sessions
City Makers is a card game developed to foster social interaction between players by implementing, 
adapting and testing game mechanics in specific scenarios. The game went through multiple iterations, 
being constantly tested and adapted to the design goals: introduce people to different topics concerning 
their communities and stimulate brainstorming and discussion. More specifically, the design goals 
revolved around fostering collective reflection and cross-disciplinary groups learning, balancing 
individual and collective. A few limitations guided the design process from the beginning. The 
game should be playable by up to six players in a mixed group (different age, sex, education, game 
experience) and be adaptable to the scenarios of the three involved partners of the project (i.e. Genk, 
Vienna and Groningen). The game used business as a metaphor, which fits the entrepreneur scene in 
Genk. Game events and interactions between players should make sense in each of the settings since 
they would later be compared with each other and evaluated.

The prototype was developed over the course of six months and went through twenty iterations 
from which four major ones. During the design process, the Mechanics of the game were evaluated 
and adjusted in order to meet the design goals. The different testing sessions added up to more than 
one hundred participants taking part in this process (see Table 1). The first step was to test it with 
groups of game designers as brainstorm sessions over the Mechanics of the game. As the Mechanics 
became clearer, the play tests were extended to mixed groups: architects, planners and city officials, 
students and fellow peers. Observation methods of the game evolved throughout the testing sessions, 
starting from qualitative interviews and photos to observation sheets, questionnaires, player moves 
tracking sheets, individual and group debriefing and video recordings. These methods were used 
to provide cues and improve user performance. The methods allowed us to gather data on player 
interaction: dynamics before, during and after a play session. Participants gave information on their 
relation with the people taking part in the workshops, their background in participatory processes 
as well as their experience with using a/o playing games. This data was collected with the use of 
questionnaires and in depth interviews conducted before playing the game. Player surveys (see Table 
2) used at the end of the play tests gave information on the experience during the game play and 
previous experience by posing questions such as: What was the main reason for you to participate, Was 
the game entertaining?, Did you understand the goal of the game?, How did your sense of comfort 
within the group change from the beginning to the end of the game?, etc. The surveys, conducted after 
each game session resulted in a bundle of detailed biographies that helped tune the game prototype. 
The survey itself was adjusted after each game iteration maintaining the initial structure. The game 
master and tracking board (see Figure 11) offered a visual support to the debriefing. Player moves 
were registered and later discussed individually and collectively.

This section presents the process of each main iteration of the game - referred to as Prototype 1, 
Prototype 2, Prototype 3 and Prototype 4 - its findings, the thought process behind the design and the 
reasons for changes in approach and implementation. Each new prototype builds on ideas and lessons 
learned from previous ones, while game Mechanics are adjusted to provide a fun, easily understandable 
experience. Following the methodology of the spiral model (Boehm, 2000), this process reflects 
the development of the four prototypes and works further on the improvement of these prototypes.

Prototype 1
Design Goals and Methodology
The initial purpose of the game was to help stakeholders to understand the importance of networks 
between small businesses, entrepreneurs in the city and recognize the added value of a collective 
gain as opposed to the individual one. Some of the early use cases for the game included establishing 
supply and business networks, resource management, strategic placement, importance of networking, 
cooperation, recognizing trade-offs, planning forward, discovering the best move and more effective 
strategies. The first prototype included a game board, rules, playing pieces and various winning 
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conditions. Prototype 1 went through six iterations played with a total of twenty-four participants. 
Players were selected from three disciplines: game design, architecture and spatial planning. As 
such, the first trials were organised with mixed groups of two game designers, one architect and one 
planner. The game and player feedback was observed with the help of photographing the game play 
and qualitative interviews conducted with each player after the game session. Each interview lasted 
one hour and comments were given on the Mechanics, how and if they meet the design goal of the 
game, how can they improve in order to better address these goals.

Mechanics
The first version of the prototypes’ game board (Figure 2) represents an abstraction of a city area, 
where the game is played with a couple of schematic iconic buildings a/o places in the city. It is 
divided into four types of areas – residential, commercial, industrial and unoccupied (grey). Each of 
the areas, except the unoccupied ones, provides access to a resource or additional cards: industrial - 
energy, residential - people, commercial - money.

The game material components are made up of business, network and resource tokens in different 
colours and different type of construction, event and effect game cards. In the beginning of the game 
all cards are shuffled and placed in the centre of the table. Players take turns clockwise from player 
to player. They receive a predefined number of business, network and resource tokens. Each of the 
players is given a colour and a set of business, network and resource tokens. During the first turn players 
have to make the same number of moves and establish their first business and network. Networks are 

Figure 2. Prototype 1: Game board

Figure 3. Business, resource, and network tokens placement
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placed on the side of areas (Figure 3) and used for expanding and connecting to other players, while 
resource tokens are an investment currency which unlocks the use of resources in an area (Figure 3).

Each business generates one resource token per turn and placed in a chosen area, so that the 
player can use the resources of the respective area. If the business is built next to areas that generate 
more than two resources of the same kind, the player is rewarded an additional token per turn. This 
stimulates players to strategically place their businesses and plan their future expansion.

Dynamics
The type and amount of resources required, is displayed on the card (Figure 4). Construction and 
interaction in the game revolves around cards, which players draw in the beginning of their turn. 
Players need to micro manage resources and calculate how many are needed for each card that they 
want to play. Expansion through networks and businesses allows them to acquire new territories and 
prevent other players from growing in nearby areas. Upgrading businesses focuses on the establishment 
of strong economy that can support future expansion and card play. Multiple strategies can form, 
depending on the desired winning condition. Equally, players can establish alliances by connecting 
their businesses via network tokens. The Business Connection allows both players to trade cards with 
each other and to place an additional resource token in their partner’s areas and use its resource until 
the end of the current turn (Figure 3). A player connected to two other players, does not automatically 
ensure connection between the two, thus motivating players to negotiate connections and consider 
the benefits and drawbacks of expansion in a certain direction. Another option for domination is to 
slow down and use sabotage, theft or scheme cards to affect other players. Events are implemented 
as an unexpected element in the game and are randomly placed in the card deck. When drawn, they 
are automatically triggered and affect all players. The financial crisis for example forces players to 
return all their currently active resource tokens back to their hand. This way a player is always under 
the risk of losing precious resources if he decides to keep them for the next round.

Aesthetics
After the six test sessions with game designers, the first play-test with non-game developers was 
conducted in Vienna. Five people, a civil engineer, a landscape manager, a landscape planner, a 
mobility engineer and a spatial planner, participated together with two moderators. As the game play 
unfolded, several balancing and design issues became apparent. While the game was fun, captivating 
and easy to follow when tested with people used to playing games e.g. game designers, when tested in 
this setting, it became hard to follow. Too many rules were introduced at once and players had a hard 
time remembering and understanding all of them fast enough. A few rounds were needed for learning 
all the different possibilities. Constructing businesses and networks depended solely on the cards that 
players drew. Since there is no way to return the drawn card back to the deck, players often had a lot 
of unneeded cards in their hand and had to wait a long time until they obtained a network card, which 
allowed them to expand their businesses. As drawing random cards from a deck is based on chance, 
we observed that another mechanic is needed to provide players with better strategic choices and 
eventually balance the chance factor. A certain amount of confusion was caused by the game board, 
which displayed landmarks of the city as abstract orientation points. Players often thought that these 

Figure 4. Prototype 1: Game cards
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landmarks provide additional bonuses if a business is constructed next to them so they chose them as 
their starting point, to later realize that the names and signs do not play any role in the game. Despite 
the drawbacks, players had a good time trading, explaining, helping and preventing each other from 
winning. They developed different strategies throughout the game as they were going for one of the 
winning conditions or just trying to sabotage other players.

Conclusion
The data collected during the game play is an observation of player strategies and conversations, 
body language and player interaction. As such, we concluded that the game was both competitive 
and fun (Figure 5) as players would try to either achieve one of the individual winning conditions 
or the collaborative win. However, one play-through took more than ninety minutes, leaving some 
players in standby for a long time while waiting for their turn. After several rounds, this led to a 
monotonous game play. As such, we documented that a simplification of the rules is needed or an 
activity is required to keep players involved during that time. This will make the game shorter a/o 
provide an alternative fun element while one waits for his/hers turn.

The abstraction level of the game is one of the main issues: the distribution of resources that you 
might need is random with no real hierarchy cancelling thus the added value of the game board and 
leaving no room for strategic decisions on where to place a business. The board could benefit from 
a diversification of the way the resources are distributed. People only use a selective portion of the 
board, because the distribution of the resources is too even and not geographically spread. Once one 
player decided to set a shop in a specific area of the board the others would follow, trying to stay as 
close as possible to each other, as to benefit faster from the future networks they would establish. 
Furthermore, it was challenging to assess if and what players learned while playing; as the game 
was fun and engaged players, we had no means of measuring the learning aspect. Therefore, it was 
difficult to quantify to what extent the game achieved the aforementioned design goals. As such, we 
concluded that the main challenge to be addressed for future iterations was to properly document the 
game play as to be able to quantify the impact of the mechanics and focus on balancing the fun and 
learning aspects of the prototype.

Figure 5. Player interaction during the game play
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Prototype 2
Design Goals and Methodology
Based on the feedback of the first iteration with non-game developers, we proceeded by reducing the 
complexity and introducing a more general metaphor for the game as a starting point for all partner 
locations. By using a generic approach, we offer the perfect scenery for context adaptation for each 
of the settings. The design goal becomes clearer and is limited to balancing between individual and 
collective actions, goals within the game and networking among peers e.g. entrepreneurs. Prototype 2, 
as the previous one, went through six iterations. It was played with a total of twenty-two participants. 
Players were selected from different age groups, ranging from eighteen to forty, and game sessions 
were organised with players from the same field (Table 1). This prototype was tested with a group of 
four undergraduate architectural students, a group of four PhD researchers in the field of Architecture, 
two mixed groups of four players each with architects and designers and with a fifth mixed group of 
game designers, architects and planners. The game and player feedback was observed with the help 
of video recordings, player moves tracking sheet, player observation sheets filled in by the moderator 
and individual and collective debriefing conducted after the game session. Moreover, a questionnaire 
was given out to participants to fill in after the session. Valuable feedback was given on the flow of 
the game, game rules and Mechanics.

Mechanics
The board was changed by introducing a shared project, in which players can invest and a new set 
of resources. Additionally, so called benefit tokens are randomly distributed over each grey area and 
provide players with bonus cards as soon as a business is constructed next to that area (Figure 6).

The core principles of construction and expansion on the game board are the same, implemented 
differently. Constructing and upgrading require a specific number of coloured cards that players can 
draw from a deck each turn and the right combination allows them to perform the action (Figure 7). 
Players are limited to three actions per turn, including the construction of a network free of cost. 
This mechanics prevents them from waiting for the correct construction card and reduces the role of 
chance in expansion. The amount of available actions becomes a limited resource each turn.

A game master tracks the progress of the game on a tracking sheet. He explains the game and 
assists players, when questions arise. His/her main purpose is to keep track of the amount of turns 
played (each new global turn starts with the first player) and marks the accomplished achievements 
for each turn on the player sheet. He/she keeps track of player points by checking a cross for each 
point, acquired by a player. He/she is responsible for awarding the achievements and for producing a 

Figure 6. Prototype 2: Board and token distribution

Figure 7. Prototype 2: Game cards
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statistic of player performance in the end of the game. The tracking feature was introduced as part of 
the game, a debriefing part that would facilitate the debate between players. At the end of the game, 
participants would collectively reflect on their moves during the game, explain the choices they made 
and debate on ‘best practices’.

Dynamics
The first round of the game is identical for all players: after the starting player is announced, players 
make their first move in the established order. No additional actions can be used, only benefit tokens 
(additional cards) from areas are collected. The complex micromanagement of resource tokens from 
the first prototype is avoided in order to speed up the game and shift the focus of players towards 
their cards and the state of the game board. Resource tokens are replaced by idea tokens, which are a 
limited luxury resource that can be exchanged for cards or invested in the common project (Figure 8). 
The investment triggers a positive, negative or neutral event, depending on a die roll. In this version 
events have a risk-reward role, allowing players to either receive cards in exchange for an idea token 
or risk it by investing in the common project for an even greater possible benefit.

Action cards (Figure 9) are also tweaked according to the new rules and provide players with 
additional options such as rolling the event die for free or forcing players to reveal a card and then 
stealing it. Their role is essential for keeping player to player interaction lively and creating a social 
dynamic between participants.

Aesthetics
After the six game sessions, Prototype 2 was brought to city officials that would use it as part of 
participatory processes in urban development strategies of the city and tested for further feedback. 
In this iteration, participants were representatives of the municipality and local project initiatives. 
The game was set up in a Living Lab environment for five players and three game masters – one 
responsible for tracking player actions, one observing, one for guiding and assisting the players. The 
adjustments made to the first prototype concentrated on making it more accessible to participants, 
allowing them to focus on the learning aspect of the game. Despite that, the game was still too difficult 
for the audience. The metaphors were not clear enough, leaving space for various interpretations. Once 
more, the session took a long time and players were confused with the available choices. However, 
the dialogue that emerged from player interaction maintained a fun game play and idea exchange. 

Figure 8. Common project

Figure 9. Action cards
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The game acted as a platform for interaction, discussion and reflection over possible projects that 
could contribute to the development of the city. One of the shortcomings of the game was the set of 
guidelines, still too complex: the game master had to explain multiple times the rules as players were 
not used to the game methodology. Even though some were sceptical at the beginning, considering 
the method not serious enough to address the topic at hand, the added value of the game environment 
was clear for all participants during the debriefing part.

Conclusion
We addressed the importance of learning by introducing the debriefing element. Starting with the 
hypothesis that there is no durable collective learning from games without debriefing, we identify the 
moment of collective reflection and learning as the debriefing itself. The experiential learning process 
is defined by Kolb (1984) as composed by four intertwined parts: concrete experience, reflective 
observation, abstract conceptualization and active experimentation. Gibbs (1988) similarly describes 
the process as having four phases: planning for action, carrying out action, reflection on action, 
and relating back to theory whatever happens. How would we then define an experiential learning 
process? Learning from experience generates an afterthought which reflects upon the experience and 
projects new possibilities to draw lessons, analogies, parallels for future application; “learning by 
doing” would therefor expose the areas which would need improvement to enable the application in 
practice of the new concepts acquired, even expanding them to new areas horizontally or vertically in 
the chain of thought. (i.e. Grant and Marsden, 1992; Minsky, 1996). An iteration of play or training 
sessions allows simulation of the underlying model (similar to Monte Carlo simulations or probabilistic 
theories) which would test the robustness of the hypothesis and variables presented, the variance of 
“errors” observed providing factors to calibrate and strengthen the initial model – similar to repeated 
observations which provide continuous feedback for a learning machine which would fine tune the 
response each time before applying the model in practice (Minsky, 2010; Fanning & Gaba, 2007). 
Highly dynamic team-based activities sometimes prevent people from fully assimilating and analysing 
learning experiences on their own (Fanning & Gaba, 2007). We therefor define debriefing as the 
process of linking the experience one has during an event with the understanding of that particular 
event. This ‘post experience analysis’ is shaped by steered reflection while guiding people in an active 
way. As such debriefing is in itself also an activity, on the same level as the game, as it emphasises 
concrete solutions for applicable methods versus abstract notions, proposes practical functions and 
has a hands-on policy as opposed to simply observing (Dennehy et al., 1998).

Prototype 3
Design Goals and Methodology
Building on the positive outcomes of the previous iterations, the design goal was extended. Thus, a 
complementary main question was introduced: ‘Who/what do we need, in order to implement this 
collective project?’ The goals of balancing individual and collective goals, as well as recognizing the 
importance of networking were kept and emphasized. The design goals were developed in order to 
support collective learning and, as such, particular Aesthetics are expected. The goals became more 
precise through the whole process of designing the game as to identify the conditions necessary for 
a game to support civic space learning.

After the aforementioned adjustments were made, Prototype 3 was tested four times (Table 1). 
It was first tested with a group of five players, all researchers in the field of sustainability and energy 
efficiency. Players gave feedback on the flexibility of the Mechanics and how the game could be 
adapted and used as a data collection tool in their own research. Representatives of Studio Refugee 
took part in Prototypes’ 3 first test. Studio Refugee is an ongoing project linking designers and student 
with refugees, to design products that tell their stories. It is a leather sewing studio based in Genk 
(Belgium) where asylum seekers and refugees can attend free classes to learn how to make various 
leather products. These products are then commercialised as to support refugees in their integration 
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and work experience. The project manager, with a background in object design and three asylum 
seekers, all former tailors, were part of the play session. The game was adapted to the projects’ goal 
and the testing session was videotaped. Participants were asked to fill in a questionnaire when the game 
ended, while an observation form was filled in by the moderator during the game. A short debriefing 
moment succeeded the game play. The prototype was further tested with a group of six participants, 
architects and spatial planners. As in the previous tests of this prototype, the session was videotaped, 
an observation sheet was filled in by the moderator and the session ended with a debriefing part. 
Questionnaires were not used in this particular iteration as all of the points were covered during the 
debriefing section. The last test of Prototype 3 involved a mixed group: two game designers and two 
architects. The iteration was photographed and the session ended with a debriefing moment. The 
feedback from all four sessions was analysed and translated into a new, improved version of the game.

Mechanics
Playtests and analysis of previous versions of the prototype allowed us to extract and define the core 
mechanics that influence the flow of the game. As such, we focused on tuning the project tokens to 
real projects that happen in the city, where the game is played. Instead of businesses and resources, 
projects and ideas are used as metaphors. The game winning conditions were adjusted multiple times 
in search of a balance between game duration, fun and challenge. Turn-based, point-based and time-
based solutions were explored until the decision was made to limit the game to six turns in which 
players should do their best to acquire points and different achievements, depending on their strategy. 
This way even though the winning player is the one with the highest amount of points, players can 
earn an additional reward for their strategy and play style. Players that achieve a specific quest first, 
get a sticker with that particular achievement (Figure 10).

Dynamics
To strengthen the collaborative element in the final version of the prototype, players are allowed to 
construct projects in adjacent areas and multiple networks on one field. Connections between projects 
now provide both players with an additional win point. They are also allowed to trade cards at any 
point during their individual turns. The common project is a shared goal of all players that benefits 
them personally through a winning point, but can also be positive for everyone, depending on the 
triggered event. Players can contribute to the common project by placing their idea tokens in the 
common project area. The common project is located in the middle of the map and also serves as 

Figure 10. Prototype 3: Game play
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a hub for networks so that players can easily expand to different areas of the map and connect with 
each other faster.

The game is limited to six turns so that players have a limited time of achieving their goals. It is 
also important to provide a consistent data set so that comparison between strategies and the effect 
of different mechanics can be easily observed.

Aesthetics
When tested multiple times in Genk with students, researchers, game designers and people involved 
in specific projects, we observed player interaction as a fun activity, while specific dynamics 
emerged between players. Nevertheless, rules were still not completely understood and participants 
encountered difficulties when deciding what to do next. The presence of achievements motivated 
players to compete and a more dynamic pace was noticed. Players had the possibility to change their 
strategy during the game and this led to an engaging play session. The addition of stickers for tracking 
player achievements and progress introduced a new feeling of accomplishment and made space for 
new conversation. The stickers were one of the main new elements that fostered a fun experience. 
Their names (e.g. project manager, perfectionist, networker, overachiever, project contributor) gave 
players the opportunity to make connections with their real-life position and joke on each other’s’ 
behaviour in the game. Equally, participants enjoyed the possibility of preventing one of their fellow 
colleagues from reaching a certain achievement. However, the play session was still too long and 
not fully efficient.

Conclusion
By analysing individual mechanics and their effect on the game we were able to discover bottlenecks 
and replace them with more suitable rules. After testing the debriefing methodology, the role of the 
game master is also introduced more clearly in this version of the game, as a person tracking and 
recording player progress and taking important notes. Stickers, representing possible actions and 
events in the game are printed and placed on a board each turn for each individual player. At the end 
of the game, the board (Figure 11) presents a summary of what actions and events took place in each 
round and provides the game master with data for discussion with the players.

We found that the game is still too complex and long for participants with no gaming experience 
and does not fit our goals perfectly. This type of presentation does not fit all audiences and needs 
to be adjusted according to the target group and setting. The game combines elements of board and 
card-based games and provides players with too many possibilities, which can be frustrating for 

Figure 11. Prototype 3: Tracking board
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non-experienced players. A different approach of either simplifying the game or introducing rules 
over time would be a possible solution. The decision was made to remove the board element of the 
game and produce a simple card game, based on the ideas and mechanics of the previous one, which 
people can learn and play in less than thirty minutes.

Prototype 4: City Makers - The Card Game
Design Goals and Methodology
The City Makers card game is a final, yet improved version of the same game, which sums up the 
results of the games’ iterative prototyping process. It has one simple idea at its core - present projects 
as a set of steps that people need to collect resources for. By doing so, players will learn about the 
different resources needed for particular projects happening in the city.

Prototype 4 was tested with forty people over the course of five iterations (Table 1). The debriefing 
part was kept for all tests as well as the player observation sheet that was filled in by the moderator 
during the game. All five sessions were taped and photographed. At the end of each game test, 
participants were asked to fill in a questionnaire that would reflect their previous background with 
games, participatory processes as well as feedback on the experience they had during the game. Two 
mixed groups of game designers and architects, two groups of undergraduate architectural students 
and one group of researchers in the field of architecture took part in this exercise. The sessions were 
organised in a Living Lab environment where players were assisted by two game masters.

Mechanics
The game adapts abstract terms such as material, permit and location as resources, which players 
obtain in the form of cards. Each player receives a project that they need to finish to acquire points 
(Figure 12). For example - to start a business one might need to have a budget, idea, location and 
people to work with. The player, who reaches ten points first wins.

The game consists of four sets of cards: project, resource, market and action cards (Figure 12). 
They are placed in the predefined deck positions. One city project and four market cards are drawn 
from the decks and placed so everyone can see them. In the beginning of the game each player rolls 
the die and then start clockwise from the player with the highest number. Everyone receives three 
colour tokens – one for representing them on the field and two for investments, three player cards and 
a project. Players are then allowed to draw an additional resource card each turn, trade with everyone 
and do only one of the following: finish one step of their project, invest in the common project or 
another player’s project or play an action card.

Dynamics
Players can obtain special resources in the market (Figure 13) in exchange for some of their resource 
cards. Any time someone buys a card from the market, all currently displayed cards are removed 
and new ones are placed. This way resources are constantly shifted and players need to act fast and 
strategically plan which resources are more important for them now or at a later stage.

Figure 12. City Makers game cards
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Players place their projects on the table, visible for everyone. Steps must be finished in the 
correct order by placing the required resource on the right side of the project. Players can invest in 
each other’s projects by contributing one of their cards and a token, which awards them a point if 
the project is completed. The idea of the common project is still present in this version of the game 
- players can contribute their resources to it in order to obtain action cards, which provide them with 
actions such as rolling the die to trigger an event, sabotage or a universal resource. The common City 
Project (Figure 13) is a project that requires resource investments from all players. Players can invest 
as many resources as they want in one turn. They get an action card every time they invest. Each 
consecutive investment allows the player to draw one card from the Action Deck. Once the project is 
completed all investors receive one point. If the project is not completed until the end of the game, 
players don’t get any points for it.

Aesthetics
The game was tested in Genk, using project cards, adapted to the specific local community projects. 
Each test took about 30 - 40 minutes with 15 minutes for debriefing. Emergent game situations were 
observed, when people started roleplaying and establishing alliances. Players formed their strategy 
based on the current state of the game, depending on what projects and resources are available and 
what social dynamics have emerged between them. People traded with each other constantly and 
invested in other projects more than in their own with the goal to obtain additional points when 
other players succeed. The game proved to be equally fun and motivating for participants. Players 
adopted the metaphors used for the resource cards (e.g. people, time, money) to envision fun scenarios 
where they would be the main actors responsible for one of the resources. They would then develop 
a storyline where a particular type of exchange would take place and detail on the impact of their 
imagined actions. At the end of the game, players were asked to customize a project of their own 
with available resources. The goal is to make them reflect about the steps they need to take in their 
real-world projects by motivating them to think within the constraints of the game. This way they 
can adapt what they learned in the game and strategically plan the steps and resources they require 
in real life for accomplishing their ideas. Herein lies the learning aspect of the game - through the 
abstraction of resources and social interactions players attain certain ideas about how this can work 
in real-life scenarios.

REFLECTIONS

The research conducted revealed that games were rarely or never used to engage people in participatory 
processes, in the particular setting the prototype was tested. However, participants showed interest in 

Figure 13. City Makers game components
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playing, with the specification that the game should be very accessible and not difficult to explain. 
It was underlined by the interviewees that games work well in some cultures while in other not. 
Facilitators should take in account the risks when using games: people see them as childish, there is 
always a balance one should make in addressing something playfully, without leaving the impression 
that the action is mere entertainment and that the game addresses real public issues, resulting in a 
concrete outcome. Equally, the advantage of using games sits in the low threshold, low design, people 
buy easily into it. Games create a relaxed, fun atmosphere, appreciated by participants. They are 
flexible and can be designed in a multitude of ways with various objectives to include and diffuse many 
different kinds of knowledge, ranging from the very technical to the very opened and unstructured.

Any topic can be more accessible via the use of games, mostly the politically and societally 
loaded ones. In the collaborative session, where people come together, games are most useful and 
can be accomplished through digital technology where you can, from various location, address the 
same issues and space, maybe not at all times but at the moment of explicit negotiation. The use 
of games can lower the drop-out rate and make the participatory processes more appealing. One of 
the goals is to establish trust among the participants, by warming the process with games and by 
working together, building something together, people have more trust to act and take the word in 
a group. Games can be used as an icebreaker, in the early stages of participation, there are obvious 
possibilities for games: requirements are not very stringent, the setting is relaxed. The flexibility of 
the game format lies in the fact that it can be used in any stage of the participatory process as long as 
it is well designed. Complex challenges can benefit from the game like approach, be it urban planning, 
new technologies, technology assessment, civic dialogue about the emerging economies, etc. Any 
process that has a high technical and social complexity combined with an emotional component, is 
a good candidate for a game supported interactive process.

The serious game, City Makers, is developed to foster social interaction between players in 
order to facilitate learning in and across multidisciplinary groups. It went through multiple iterations, 
constantly tested and adapted to the design goals defined by the project. The different groups involved 
in the games’ iterations revealed various challenges that were addressed with each new version of the 
prototype. We observed that the mixed groups of game designers and architects as well as the groups 
of architectural students found all prototypes fun and easy to follow, they engaged quickly in the 
game play and had clear strategies within the game rules. These were the groups with previous game 
experience and were able to give feedback on specific Mechanics that could be improved. Expected 
experiences and dynamics were set at the beginning of the game design process and later compared 
to the actual ones. Each iteration of each prototype revealed a new challenge to be considered when 
using games to communicate between multidisciplinary teams. The most difficult groups were the 
ones with less to no previous game experience. The main provocation: validating the methodology, 
as participants considered games not very serious when addressing specific topics. Nevertheless, they 
gave valuable insight in improving the design goals and what type of projects would most benefit from 
this methodology. As such, each iteration builds on ideas and lessons learned from previous ones, 
while game mechanics are adjusted to provide a fun, easily understandable experience. To guarantee 
this understanding, the goal of the game and the end users should be clear from the beginning of the 
design process. This understanding will be further enhanced when involving all stakeholders from 
the beginning of the process, as to include the feedback from the early stages of the design process.

Using games to communicate knowledge between multidisciplinary groups provides the benefit 
of interpersonal communication, allowing and/or forcing participants to verbalize and therefore 
more profoundly concern themselves with their own opinions, beliefs and ideas, as well as those 
from others. During the iterative game-design process, we identified a number of challenges that 
games have to overcome as to best serve the aforementioned goals. The mixed and varied typology 
of participants, as well as the open design process the game undertook, make these challenges valid 
not only for this particular process. As such, we conclude by presenting a generalised approach on 
how to address these challenges:
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1. 	 The challenge of framing the game: the framing of the game and its level of abstraction may, at 
first, offer limited relevance to a real-world situation. However, abstract models are used to explain 
concepts in every discipline, from economics to physics. As Wagner et al. (2013) experienced with 
their involvement with the serious game Ludwig, achieving a measurable transfer of knowledge, 
skills or behavioural change requires multiple iterations, and in a best-case scenario, a teacher 
or trainer who mediates gameplay and post-play discussion. Games are by nature a participatory 
medium and such, by carefully addressing different artefacts, players have the possibility to 
create their own gameplay experience by observing and reacting to the dynamics, or combined 
mechanics, of the game system that was conceived by the game designer.

2. 	 The challenge of documenting the game: real-time documentation is a pre-requisite to allow for 
individual and collective reflection after the play-session. By documenting the moves players 
make and giving space to discussion, decisions in the game are no longer subject to interpretation 
thus making the data more valid and relevant to incorporate in the following play-sessions. Proper 
documentation of the game-play is important in bringing the generated knowledge, decisions, 
data, etc. to the next session.

3. 	 The challenge of ‘levelling’ the game: how do you insert the previous knowledge into the next 
game session, i.e. bring the game to a next level. Players learn from both game mechanics 
and narratives. From the game mechanics, they will learn the meaning-making – meaningful 
communication and strategical moves (e.g. how can they use different resources, allocate them). 
The narratives improve reading skills through written mission texts, will bring in new vocabularies 
and game semantics. This knowledge builds on previous game session by using common language 
and references to the previous play-sessions. Nevertheless, it is important to avoid including all 
feedback in the game and keep it as simple as possible in order to be easily playable.

4. 	 The challenge of debriefing the game-play: how do you make the relevance of each play-session 
clear? And how do you stimulate them to keep on playing? Players learn by becoming interested 
in an in-game project and expand their knowledge on this project by studying outside resources 
without obligatory reinforcement (Floyed and Portnow, 2008). The game master is part of the 
game and is important that he/she knows how to ‘sell’ the game and keep it fun.

With these challenges in mind, City Makers is currently being used as part of a mini-games set 
to support citizen participation. The iterative process the game went through, reinforced its flexible 
structure making it very easy to play and adaptable to different contexts.
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APPENDIX

Table 1. Game iterations
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Table 2. Player survey

1 Activation

How did you find out about the game? ○ Local Action Group / Neighbourhood Initiative ﻿
○ Neighbourhood Manager / Wijk Manager﻿
○ Friends﻿
○ Work colleagues﻿
○ Email Newsletter ﻿
○ Dropped by﻿
Other: ____________________________

How do you feel about the time setting of the 
game? 

What was the main reason for you to 
participate?

○ Because I am interested in urban - economic issues, issues related to 
‘work’ happening in my:﻿
 ○ neighbourhood﻿
 ○ city﻿
○ Because I am interested in the community projects happening in 
my:﻿
 ○ neighbourhood﻿
 ○ city﻿
○ Because I am in general interested to participate in decision making ﻿
○ Because I am interested in games ﻿
○ Other: ____________________________

Do you know the other players? ○ yes﻿
○ no﻿
○ partially

2 Pre-Knowledge / Experience

How often are/were you part of participatory 
processes/participatory projects?

very often  never

Are you aware of the projects happening in 
your neighbourhood?

very often never

Are you aware of your possibilities to 
participate in neighbourhood projects?

very often never

Are you playing analogue games? (i.e. board 
games) 

very often never

Are you playing digital games?

very often never

Do you have experiences with Serious Games 
i.e. Urban Planning Games? 

very often never

3 Aspirations

How important do you consider your 
involvement in decision making in your 
daily environment e. work, education, 
neighbourhood)

very often never

continued on following page
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How important is the topic of ‘work’ for you 
personally?

very often never

How important is it for you personally to be 
involved in decision-making regarding ‘work’ 
in your city? very important not 

important

How important is it for you personally to be 
involved in decision-making regarding ‘work’ 
in your neighbourhood? very important not 

important

How important is the topic of ‘local projects’ 
for you personally?

very important not 
important

How important is it for you personally to be 
involved in decision-making regarding new 
projects in your city/neighbourhood? very important not 

important

How important do you consider information/
knowledge sharing regarding ‘work’?

very important not 
important

How important do you consider information/
knowledge sharing regarding local projects?

very important not 
important

Do you feel connected to your local 
community?

very much not at all

Do you believe a single person can trigger 
change?

very much not at all

Do you believe your local community can 
achieve something collectively?

very much not at all

4 Game Play

Did you like the game City Makers?

very much not at all

Did you understand the goal of the game?

yes not at all

Were the game instructions clear?

yes not at all

Table 2. Continued

continued on following page
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Was the game entertaining?

yes not at all

To what extent would you agree with the 
following statements?﻿
It was easy for me to link in to the topic of 
‘local projects’

true not at all

It was easy for me to follow the game

true not at all

It was easy for me to decide to contribute to 
the community project

true not at all

It was easy for me to follow the actions of 
other players

true not at all

Did you have enough time to personally 
contribute/to express your personal interest/
opinion? yes not at all

Did you feel it was important to contribute to 
the community project?

yes not at all

Did you feel it was important to contribute to 
other players projects?

yes not at all

Did you feel it was important to establish 
‘partnerships’ with other players during the 
game? yes not at all

Did you feel it was important to convince 
other players to contribute to your project?

yes not at all

Did you feel that your actions depended on the 
actions of other players?

yes not at all

Did you follow the actions of other players as 
part of your game strategy?

yes not at all

Did you feel players pursued a common goal ?

yes not at all

Did you feel that your actions affected other 
players?

yes not at all

In general, the game was… unchallenging optimal over challenging﻿

Table 2. Continued

continued on following page
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The duration of the game was.... too long ok too short﻿

The outcome of the game is .... 

complex superficial

Are you satisfied with the result of the game?

yes not at all

5. Knowledge Exchange/Information

Did you obtain and explore new perspectives 
on the given topic?

very much not at all

Did the game show you a new perspective on 
the interests and concerns of other players?

very much not at all

Did the game allow you to established 
personal connections with other players?

very much not at all

Did the game show possibilities of 
participation and involvement? 

very strongly not at all

Would you mention this game experience to 
your family, friends or colleagues?

very likely not at all

6 Group Dynamics

How did your sense of comfort within the 
group change from the beginning to the end of 
the game?

positively no change negatively﻿

I felt comfortable to express myself in the 
group 

very comfortable not at 
all comfortable

Did your concerns and interest got 
appropriately addressed during the game?

very much not at all

How were your interests and concerns 
regarding the project / topic influenced by the 
reactions of other players?

strengthen no influence weaken﻿

How other players reacted to my concerns and 
statements made me…

very satisfied not 
satisfied at all
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Did you have the feeling players pursued a 
common goal/objective?

yes not at all

Did you experience the group as a 
community? 

yes not at all

What is on your mind after playing the game ? ﻿
Draw a picture / write a word / phrase / 
symbol ….

7 Digital Media (important for the further development of the project-components)

How familiar are you with digital media?

very familiar not 
familiar at all

How often do you use digital media? ○ Several times per day﻿
○ Several times per week﻿
○ Occasionally﻿
○ Rarely﻿
○ Never

I have (can use) the following appliances ○ PC﻿
○ Tablet﻿
○ Smartphone﻿
○ Game Console (i.e. PS3, X-Box, Wii).

I use Digital Media…. ○ as a source (i.e. for data, webpages, etc.)﻿
○ Image editing and data processing (i.e. PowerPoint, word)﻿
○ Communication and networks (email, Facebook, Twitter, etc.)﻿
○ Passive entertainment (Film/Movies/music﻿
○ Active Entertainment (games)﻿
○ I do not use digital media﻿
○ No answer

8 Personal Data

You are…. ○ male ○ female ○ transgender

How old are you? ______________years.

What is the highest educational degree that 
you obtained?

○ Primary education﻿
○ Secondary education﻿
○ Higher education﻿
○ No Answer

If you want to stay informed about future 
game sessions, please fill in your e-mail.
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Research Lab, Hagenberg, Austria. He is currently focused on trans-reality entertainment such as co-located and 
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