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Abstract: In the framework of a water resources management class in the Technical University of
Crete, a narrative-driven role-playing game (RPG) was planned and tested in the classroom, with
the intent to raise awareness among the students on how floods can have an impact on the everyday
lives of different citizens. During this game, the students had the opportunity to act as different
stakeholders. In order to assess the impact of this game on participants’ thoughts of who might
be affected by a flood event, two questionnaires were used, one before and one after the game.
The results show that there was very positive feedback from the participants on how this RPG
helped them realize the different implications a flood event might have on citizens and decision
makers. The community-based aspect that was chosen for this RPG implementation showed the
difficulties the specific roles would face as single individuals and as a community in general. Using a
similar approach can help any stakeholder understand the challenges in a more direct way than with
traditional lecturing and presentations.

Keywords: gamification; awareness; teaching; stakeholders; communal; flood risk; flood management

1. Introduction

This work details the creation of and reports the findings from applying a role-playing
game (RPG) within the framework of a water resources management class. It was viewed
as an alternative means of teaching students the risks associated with floods and the several
aspects they need to consider when managing such an event. The setting was in a classroom
of the Technical University of Crete, during the Water Resources Management class. Due to
COVID-19 related restrictions, the initial plan to play the game in the physical classroom
changed to a virtual classroom. Nevertheless, in order to avoid the alienation and sense of
isolation of a virtual classroom, all participants had, during the whole game, both cameras
and microphones on and were encouraged to behave as they would in a physical classroom.

1.1. Literature Review

It has been well established that role-playing games as “serious games” can be useful
tools in increasing awareness and engagement regarding complex issues, such as climate
change or flood management [1]. Serious games can raise awareness and educate non-
scientific audience on complex matters such as flood management [2]. Many serious games
are discourse-based problem solving quite similar to the format of RPGs. Because of the
flexibility of the genre, it has been implemented in multiple levels of education; in elemen-
tary school in which the main focus was raising awareness and preparing the students
for a flood, while monitoring the success of the process with multiple questionnaires [3].
Likewise, in high schools, role-playing games were constructed with debating in mind in
the context of climate change lessons. In this kind of role-playing game, groups of students,
with different backgrounds in their respective field of study, were given roles in forms of
cards and would converse with each other about a given scenario [4]. In addition, it has
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been suggested that the implementation of gamified aspects in the teaching process has
been successful in the field of student engagement, which might refer to gamified quizzes
and not a full game [5]. There is also application regarding stakeholder engagement in com-
munities, as video game RPGs have shown promising results. An RPG has been developed
with a focus on training decision makers in crises related to weather hazards; it is in a way
similar to the game design in this paper but emphasizes more the part of management and
precautionary measures [6]. Moreover, a previously developed game [7] aimed to increase
awareness on matters regarding household consumption of food, water, and energy and in-
vestigate climate change effects. It has been designed as an inclusive space for stakeholders
(utility companies, governance, and local communities) with the intention of transferring
academic knowledge to practitioners. An RPG can be more targeted and deliberate in its
design and audience. For example, in a previous study, a video game was designed in
order to raise awareness of flood risk, with the intended audience of local communities of
fish farmers. Because of the inherent need for quantification when facing the concept of
risk, the game was focused more on strategy creation and an experiential understanding of
flood risk through trial and error while playing the game [8]. Games can be designed with
a broader intended audience but with a specific subject or combination of subjects in mind,
such as flood management and cultural heritage [9]. Regarding stakeholder engagement, it
is suggested that an RPG setting may be more effective, in comparison with other standard
ways of engaging with the public, in part because of its informal atmosphere. In the current
study, the game was conversation-based with an inclusion of a map of said area and cards
that had role assignments. The success of the game was monitored by a pre-game and a
post-game questionnaire [9]. A game about farmers in Brazil operated in a similar mindset,
on the basis of social learning and collective action with focus on increasing awareness on
food security, building resilience, and adapting to climate change, from the perspective
of climate smart agriculture [10]. In same spirit of community engagement, a tabletop
board game was developed with the goal of exploring the relational effectiveness of water
governance from conflicting stakeholder [11]. In general, such complex issues can be work-
shopped from an RPG to a bottom-up policymaking process; the players as stakeholders
can come into conflict, and through the playing process, they can be empowered and
engaged as a community. This suggests that RPGs, as awareness raising and community
action tools, can find applications in wide varieties of contexts, situations, and scales [12,13].
In our work, the RPG was used to raise awareness among students and help them discover
the complexity of flood risk and flood management issues in a university class environment,
but this could easily be replicated in different environments with other set of stakeholders.

This study focused more on how the RPG can be used for educational purposes and
on the social aspect. Letting participants realize the impact of the different personal views
on community operation during a flood event, enables participants to understand the
complexity and obtain a holistic overview of this complex issue.

1.2. Selection of Game Genre

The success of gamification is relative to the engagement of the learner/player, which
is primarily enforced by game mechanics and aesthetics [14]. Given the recent increase in
the number and quality of niche games with semi-educational aspects and game literacy
among a wider demographic, gamification has been linked with videogames. Although
videogames can be hyperrealistic simulations with exact physics and solid rules, their
scripted nature can be constraining as educational tools in subjects that demand a greater
amount of input from the players. A key concept emerges at this point, suspension of
disbelief; in brief, it is a cognitive function that the recipient of a message, through a specific
medium, must undergo in order to accept the represented as real within its context [15].
Games in essence are a combination of mathematical, social, and representational systems.
They have their own grammar and boundaries, and that level of complexity must be
accounted for when using or designing a game for educational purposes [16]. The goal
of the game presented in this work is raising awareness on matters of flood management
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as well as giving a more nuanced perspective, thus, more emphasis should be given to
the social and representational systems of the game and the mathematical one plays a
supporting role [17–19]. For this reason, the genre chosen was role-playing games (or
RPGs), in which, players can take up personas, different from themselves, and act in
simulated environments; in this case the simulated environment is a real place that is
bound to be flooded. As suggested by the literature, flood management can be gamified
through the subgenre survival games in which the players must persevere through a harsh
situation [20]. It is important to state that the game world is not fixed to the simulation,
but the simulation will act as a flexible narrative device, which challenges the players. At
this point, the place of the game master must be stated: the one who interprets the model,
catering the narrative to the players [21]. In this case, the survival aspects of the game are
not explicitly revealed to the player, but given the disastrous nature of floods, most players
will end up engaging with the game through a mode of play that can be described as
urban survival. Considering this, there is a need for spatial and temporal consistency while
the narrative escalates, which can be achieved by incorporating non-diegetic parts in the
game structure. A map resulting from a numerical model simulating the area of the game
from existing data was also used. This map showed how the phenomenon would have
unfolded, giving the game a sense of realism, which both acts as a storytelling device and
as a representation of an event they might be asked to cope with in the future but through
an experiential lens [22]. The experiential part comes from the state of the players in the
game; they are not expected to give any real solution while playing. Instead, they take on
roles in the community that faces said disaster. Through their interactions, while playing,
either by discussing with each other, or by adding a part to the narrative, they initially
come to their own conclusions and then, as a group, through a free-form discussion, reach
a final common one. This mode of play requires not only a certain amount of suspension of
disbelief but also a constant engagement of the player during the play session.

1.3. Engagement, Storytelling, and Reward Systems

Games fulfil three basic psychological needs: autonomy, competence, and relatedness;
game structure should be implemented properly to cover all three [23]. Having established
why this game structure fits this educational exercise, the next step before its implemen-
tation is to figure out how to keep the player engaged during the whole session. The
standard method for achieving engagement in RPGs is through rewards. For example, in
the iconic tabletop RPG, Dungeons and Dragons, rewards come in form of gold, trinkets,
or experience which are consequential to the characters, or the continuation of the story.
Such a method of rewarding in this game is at least counterproductive because of the
game mechanic and time intensity that is required. Other games use rewards systems that
include badges, leaderboards, progress bars, or in game transactions, but such systems can
deter from the goals of the game [24]. The existence of a reward system hints at a desired
mode of play, which guides the player to act in a deliberate manner or perhaps breaking
their character for a reward that does not provide anything other than a momentary spike
in interest [25,26]. The aforementioned studies regarded the explicit rewards within the
game system, although there is another type of reward that has a more implicit nature and
comes from the player interacting with the world and achieving some intrinsic goals set
by the player for the character, in essence, a deep state of role-playing. This is quite hard
to accomplish without the added constraints of the 3-h session/lecture and the varying
levels of game literacy among players, although immersion can be established through
interactivity with both the game world and players via the gameplay loop. The suggested
gameplay loop consists of seven steps of a circular process of empathy, as described by a
previously published work [27], with the goal of creating and overcoming personally set
challenges when identifying with a character. In this work, due to the means used, the
gameplay loop was deliberately more abstract; observing, assigning meaning, and imaging
happened in each player while conversing with the game master, then a certain perspective
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was taken by each player internally, which caused an emotional reaction (feeling and
understanding), and finally acting.

2. Materials and Methods
2.1. Basic Concepts

A game is defined by the Merriam-Webster dictionary as “a physical or mental compe-
tition conducted according to rules with the participants in direct opposition to each other”.
Based on that, in order for a game to exist there must be participants and a complete set of
rules dictating the actions of the participants.

In RPGs, the participants are of two kinds, the players who perform the roles and the
game master, who is the one responsible for the enforcement of the rules and the general
flow of the game. This includes the story, descriptions and, in general, anything that is
required for the game to be playable. The most accurate way of approaching the concept of
the role in a role-playing context is as “a personal set of rules” for each player. In the same
way that an actor follows the script of a play, but there is always room for improvisation, the
players of an RPG have their set of rules, but there is also always room for improvisation
because of the innate story telling nature of role-playing games.

The players operate in two different levels in the game narrative. The first is the level
of the role in which they act and react to actions of other players or the environment created
by the game master. The second is the level in which they experience the story as audience;
in this separation lies the potential for an interactive method of teaching [17]. The players
have preconceived expectations for the situation they will face, but the roles they will
perform subverts them, as they are forced to examine the situation from a point of view
quite different from their own [19].

In this work, the game master was deliberately a student, having participated in the
class the previous year and familiar with the concepts explored. This selection took away
the anxiety students might have had with the professor as the game master. Since the game
master has a facilitating role, it was better to have in that post a person who was trusted by
and not intimidating to the participants [28].

2.2. Role Playing within the Classroom and the Water Resources Management Class

The differentiating element in gamification from other modes of teaching is the in-
clusion of a gameplay aspect in the teaching process. Thus, it is apparent that the success
of a gamified lesson, lies in its capability of engaging the player/learners with the game
mechanics, which are designed to convey the essence of said lesson or subject. The main
questions arising from that statement are “What are the game mechanics?” and most
importantly “How and within what context are they used?”.

In this case, the game was a tabletop-like role-playing game, played in class but in
a teleconference meeting. Initially, this setting suggested some setbacks, such as the lack
of physical personal interaction, which is crucial in RPGs, and more importantly how the
information flow could be streamlined so that the participants could consistently follow
the game narrative and the actions of each player. The game setting was tied to a real
place and the narrative took place within a certain timeframe; the digital interface was
designated to be a map of said location as a tableau. This decision served two purposes:
firstly, a map can easily define the space and scope of the location, making basic information
known to everyone in-game easily accessible, so that a pace can be kept, and secondly,
from a narrative perspective, the specific location can be imagined by the players with the
help of the game master, helping them to suspend their disbelief. In addition to the map,
the players were handed out role cards, giving open ended statements, which acted as
shorthand or provide special information for each character, for example, a farmer’s card
had a statement such as “Your farm is outside the town limits” or a tourist’s card had a
statement such as “You are not able to speak the local language”. This enabled the players
to freely act out their characters within the constraints of the given role, thus, feeling a
personal attachment to the game narrative.
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The play session took place at the last lecture of a thirteen-lecture course regarding
water resource management. Throughout the semester, the students had been acquainted
with theoretical approaches regarding the subject while working on a project based upon
the model WEAP. Evidently all participants had some preconception regarding the matter
of flood risk and management as it has been addressed in past lectures, but the approach
was resource-oriented, whereas the game was directed towards disaster aversion. The
participation was voluntary from the students who had taken the course (four males
including the game master and five females, with an age range of 20–23).

2.3. Gameplay

The game narrative consisted of three acts, a set-up, a climax, and a resolution; this
basic storytelling structure helped the players keep track of all the events that occurred
and conveyed a clear story that they could ponder. In the first act, each player introduced
their character and gave the group a small description of their daily routine. This acted
as world-building and, in turn, familiarized the players with the in-game reality of their
situations. The second act described the escalation of the flood event and lasted the better
part of the session, as it was the part that required most of the player action. The third act
resolved the storylines that manifested and concluded with a general synopsis, which led
to the discussion part, where a small debriefing took place. Each act was considered a turn,
in which each player conversed with the game master, the game master began to describe
their situation, the player took some time to think and plan his/her course of action; after
that, the game master described the outcomes of said action in tandem with the current
state of the flood. The conversation can follow a nonlinear escalation should a player be
unsure of her/his action or need more time to think.

3. Results

The results of this work focused on mainly two questions:

• Was the game able to raise awareness of the complexity of the issue?
• How did the participants evaluate this experience in comparison to a traditional lecture?

To answer the first question, two questionnaires were created and given to the partici-
pants, one before and one after the RPG. The web-based Mentimeter software was used in
this instance to capture the participants’ responses. Some questions were similar to assess
if there was a change in the participants’ opinions. To answer the second question, the
participants were asked to evaluate this experience and express if they would like to take
part in more similar actions during their studies.

3.1. Actual Play–Case Study

In this case study, there were seven participants, one of them had taken part in the
creation of the game and was the game master, the other six were part of the class. The roles
distributed were the mayor of the town, an elderly citizen, a homeless citizen, a tourist,
an employee with children, and a restaurant owner. The game master in this case had a
facilitating role, which means that this role was focused on conveying information in a clear
manner and helping the players define their roles before they acted. The game master’s
remarks were always short, and focused on setting the scene, rather than forcing specific
actions by the players. An initial ice-breaker phase, where the game master was slightly
more talkative, helped relax the players and eliminate anxiety.

3.1.1. Act 1

At the beginning of act one the game master set the scene and told the participants
that a severe storm was due according to meteorological forecasts. Then, they asked each
participant their thoughts, and if they were informed about it, given their role. The player
with the tourist role said that they were not informed about the storm and decided to take
a stroll to the beach and then go shopping. The restaurant owner was initially reluctant
to open the restaurant but, given that it was late spring and the financial loss would be
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significant, decided otherwise. The homeless citizen was totally unaware of the upcoming
storm but had observed that the weather was about to change. The elderly citizen, who also
faced mobility issues, was partially informed but insisted on continuing with the standard
daily routine, which consisted of spending the morning in the local cafe. The employee
worked as a waiter at the restaurant owned by the other participant; the employee had
two children, one that attended school and one that was at nursing age, and was quite
unnerved by the approaching storm but was forced by the restaurant owner to go to work.
The mayor of the town was informed of the storm but greatly underestimated the severity
of the situation, so they decided not to take any action.

3.1.2. Act 2

The restaurant owner decided to open the restaurant but use half of the employed
personnel. The tourist took a stroll through town, had brunch, and because of the approach-
ing clouds decided to stay at the hotel. The homeless citizen asked passersby for more
information but was unsuccessful in finding out what was going on. The employee was
allowed to stay at home, decided to keep their children at home, and was continuously
watching the news in order to keep track of the phenomenon or orders given to citizens.
The elderly person, given their mobility issues, walked slowly to the cafe and stayed there
until noon.

Around 11 am it started raining. The tourist stayed at the hotel the whole day and was
safe throughout the whole day. The restaurant owner gathered the clients at the interior of
the restaurant. The employee remained at home. The mayor did not take any actions and
was assured that it was just a storm. The homeless citizen found shelter in the restaurant.

At 12 p.m., the river basin that goes through town started filling up, and some roads
had rainwater flowing through them. The clients of the cafe including the elderly person
were stuck at the cafe and made calls for someone to take them home, but no one was
available. The employee alerted the fire brigade.

3.1.3. Act 3

At 1 p.m., part of the town flooded, as well as the cafe and the basement of the house
of the employee, and part of the electric grid was damaged nearby so those places lost
electricity. At the restaurant, water started flowing into the premises, and the owner tried
to keep the clients safe. Three fire trucks were deployed, but one of them was overturned
because of the high-water flow at a crossing; no one was harmed.

3.1.4. Discussion among Participants

The players discussed their strategies, mainly, what they could have done in order
to keep being safe given each one’s condition and what caused them eventually to be
endangered. They came to the following conclusions:

• Properly informing the public is important in order to keep people safe.
• When facing extreme phenomena, it is important to take precautions both as individu-

als and as a community.
• Everyone in the community is affected by such events, and the material damages from

those kinds of events are high.
• When facing said disasters, individual actions are inadequate, and the governing

bodies should coordinate the public and are able to provide precautionary measures,
which lessen the impact of a disaster.

Then, a discussion followed, with an invited expert in flood management where
students asked questions that they came up with while playing about what can be done in
this situation. All players were eager to ask questions of the expert, and the discussion was
probably much more interactive than in a traditional classroom with an invited speaker.
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3.2. Evaluation-Mentimeter Results
3.2.1. Pre-RPG Questionnaire

The pre-RPG questionnaire was conducted immediately before the play session.

Question 1 Pre-RPG-What keyword(s) does the term “flood” evoke for you?

Damage(s) was the most common answer along with water, storm, drowning, problem,
Noah, and overflow. The answers show the inclination of engineering students to focus on
the technical aspects of the phenomenon and not on the social ones.

Question 2 Pre-RPG-What is affected by a flood?

Some answers focused on one thing such as plantations, others on more aspects
including houses, human lives, soil, water quality, and quality of life. This more specific
phrasing of the question invoked answers with the social aspect into the foreground.

Question 3 Pre-RPG-How probable is it for one of the following to be impacted by a
flood, and how severe will that impact be?

• Farmer
• Homeless person
• Mayor
• Teacher
• Employee
• Shop owner
• Tourist
• Elder person
• Firefighter
• Taxi driver

The answers to this question before the RPG game, depicted in Figure 1, focused on
people often impacted by adverse effects of floods, such as farmers and homeless people. In
general, all the responses were medium-high, since the scale had a range from −5 to 5 with
−5 being impossible and negligible and 5 being certain and very severe, respectively. The
average of the responses was for all roles above zero, for both probability and severity. The
least expected to be affected were the tourist, the employee, and the teacher. It is interesting
to note that only a handful of answers were slightly towards unlikely or small impact.
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3.2.2. Post-RPG Questionnaire

The post-RPG questionnaire was conducted immediately after the play session.

Question 1 Post-RPG-What is affected by a flood?

After the RPG, the answers in this question changed a bit, and included the economy,
everything, and the whole society that lives in the region. They still included the technical
aspects such as infrastructure, property, and human lives. This was a first sign that, during
the RPG, students had the opportunity to understand the complex nature of such an event
and the many ways it can affect and disrupt everyday life.

Question 2 Post-RPG-How probable is for one of the following to be impacted by a
flood and how severe will that impact be?

• Farmer
• Homeless
• Mayor
• Teacher
• Employee
• Shop owner
• Tourist
• Elder
• Firefighter
• Taxi driver

The answers to this question, depicted in Figure 2, also changed after the RPG game
with generally higher scores for the majority of people in the question. Interestingly, both
the employee and teacher probability and severity increased, which suggests that the
respondents’ view of the flood impact changed, maybe more so for roles that appeared in
the game. The taxi driver for example, who was not an active role in the game, was one
of the least expected to be severely affected by the flood. However, the person who was
expected by the respondents to be the least affected by a flood was the tourist, something
that might be attributed to the cautious attitude that the player of the specific role had
during the game. They were careful enough not to take any chances and stay safe in the
hotel instead of going sightseeing during the storm.
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The most significant changes were in the severity for the employee and the shop
owner (+2.2 increase), and to a lesser degree for the teacher (+1.3) and the mayor (+0.5).
The changes in probability followed a similar pattern, with lower values (1.3, 1, 0.7 and 0.5)
for shop owner, employee, teacher, and mayor, respectively.

Question 3 Post-RPG-What is your takeaway from this game?

The main takeaway for most of the respondents was that prevention plays an impor-
tant role, and checking the weather is significant. Many answers included that the game
made them think and care more, which was exactly the intention when creating it.

3.2.3. Students’ Comments and Feedback

Finally, feedback was asked for further improvement of the game in a future iteration,
with the results shown in Figure 3. Concerning the organization, no problems were
reported, and the guidance was highly evaluated. Concerning the media and material used,
everyone thought they were easy to understand, interesting, and helpful, which shows
that the approach of not over-explaining and leaving space for the players to build their
in-game characters closer to a personality of their liking, did not make them feel lost, or
poorly informed. The feedback concerning how useful they found this action as a way of
learning was very encouraging, and the willingness to participate in more similar actions
during their studies was also very high.
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4. Conclusions

In role-playing games, suspension of disbelief is important among players to start
engaging in their in-game role. In this work, simple visual and technical effects were
used, which achieved a good level of suspension of disbelief, with players engaging
enthusiastically. Simple to produce maps or results of a basic hydraulic model were
adequate to give the participants the necessary information concerning the status of the
scene. Engagement of players can be provoked and maintained by a carefully planned
storyline that allows them to feel included in the story and able to modify the results
through their actions/decisions.

Mixing new ways into university teaching such as an RPG can help students engage
more and put themselves in different situations. The feedback from the students showed
that these forms were appreciated and welcomed by them. Learning by doing can be a
formidable tool for understanding, especially complex concepts such as flood risk and flood
management. An index of the success of this endeavor was the discussion that followed
after the play session. The students not only posed nuanced and refined questions, but
while conversing they had a constructive discussion, which according to the professor,
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happened less frequently in traditional lectures. In addition, the students raised questioned
on matters that were not implicitly stated in-game, which means that after the game session,
they were more able to think abstractly about the subject as well as implement ideas from
past lectures. This approach can easily be transferred for use in different environments,
where awareness-raising among different stakeholders is the goal, although it is important
to keep in mind that this educational process is about understanding a subject and cannot
replace a standard lecture at least at the academic level. When applying it to a community
or a stake holder meeting it is important to have a small briefing introduction to the key
concepts that are explored in-game.

Using the RPG in a less constrained way, without explicitly telling players how to act
under certain circumstances helps them think more about their in-game characters and how
they would react in certain circumstances. This is far better than forcing the participants to
predetermined reactions based on a specific script and did not diminish the opportunity of
the organizers to guide the participants.

The participants after this RPG were able to better identify the stakeholders who a
flood event affects. They noted that the probability and severity of this effect was higher
than what they thought before the game. It is notable that the player with the role of
mayor said that, in the beginning, they tried to think in a rational way in order to face the
flood threat, but during the game they made a list of decisions and actions, that if they
were taken on time, the situation would be completely different in the end. They also
insisted on the significance of public awareness and especially of the timely information
of stakeholders who are directly affected from a flood due to their daily routine. Finally,
it is worth noting that students found that RPGs help to understand better a problem,
they suggested that similar actions could take place for other topics, i.e., fires, or for the
awareness of the public about wind turbines on the islands, which today is also a hot
environmental management topic.
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