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ABSTRACT Extremist ideologies are proliferating nowadays in both political and social levels. Considering
that youngsters are in a development stage where they are still conforming their own social identity, they
become especially vulnerable to these ideologies’ influence. Therefore, it becomes critical to provide them
with the psychological skills to rationalize and resist those influences. Video games, which are already a
technology commonly consumed by these generations, provide a way to motivate and engage youngsters.
Therefore, implementing these video games in interventions to increase psychological resilience represents
an opportunity to create an innovative learning approach. Following this motivation, this paper has three
main objectives: adapting a traditional emotional intelligence training program to a novel serious game
based intervention, called YoungRes; providing a metric to measure the student’ evolution based on in-game
behavioural patterns, instead of indirect measures; and evaluating the impact of the intervention itself after its
implementation. To do so, an 11 sessions intervention was applied to 36 students from two primary schools
in Spain. Quantitative and qualitative data was extracted from the experience, consisting on data extracted
from the player’s behaviour and a final survey. A detailed statistical analysis carried out showed two main
outcomes: first, the serious game based intervention was very appreciated by the students, specially by those
who frequently play video games; second, the intervention allowed to improve several emotional intelligence
competences, such as active listening and controlled breathing, as well as to promote knowledge about the
Islamic culture. Finally, the authors discussed about how the game could be improved for future applications
in schools.

INDEX TERMS Serious games, extremism, emotional intelligence, psychological resilience, hybrid inter-

vention.

I. INTRODUCTION
The last decade has seen a spread of extreme ideologies
through several sectors of society, such as politics, religion
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or sports. The deterioration of socio-economic conditions
suffered during the last decade (such as the crisis of 2008,
jihadism, the migratory crisis or, recently, COVID19 pan-
demic) has led, as previously in history [1], to the growth
of discomfort and, eventually, to the increase of polarization
and extremism. One of the biggest differences with similar
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periods in the past is that, nowadays, the world is more
connected than ever. This circumstance, even with all its
advantages, also allows these ideologies to spread faster,
through the use of social platforms and media as tools to
promote their beliefs and attract people to their positions.

Considering this trend, youngsters represent a relevant vul-
nerable group to these extremist ideologies. They have a great
command of technologies [2] and are in constant interaction
using social platforms (often replacing face to face social
interactions, such as during the COVID pandemic). Also,
especially during adolescence, their self-esteem is highly
influenced by their feelings of group belongingness [3] and
their search for a personal, social and political identity [4].
Considering this critical development stage, it becomes
understandable that people who get radicalized frequently are
less than 30 years old [4], [5].

Due to the importance that contextual, social and psycho-
logical factors have in the youngsters adoption of extremist
ideologies [6], the European Union has funded several inter-
vention programs to prevent youngsters radicalization such as
RaP,! Champions,2 WayOut,3 Bridge 4 or ARMOUR.’ Most
of these projects’ approach focus on promoting social and
personal skills, through the use of traditional methodologies
such as moral dilemmas or group discussions, to improve
resilience against extremism. With these initiatives, the EU
aims to improve the resilience of young people through social
and psychological training.

Taking into consideration the importance of generating
engagement in youngsters towards these type of interven-
tions, video games emerge as tools with great educational
potential, as they represent a way to attract their attention and
boost their motivation [7]. Some initiatives have been proved
in previous experiences, such as the ones from the MMORPG
game CMX [8], where a serious game was used to teach
students several procedural programming concepts. Through
the use of video games, youngsters can be confronted with
different challenges and worldviews in an under control con-
text (e.g., the school), including more complex threats, such
as extremism [9]. Specially referring to educational video
games, or serious games, literature shows that their use can
increase all three components of social learning: cognitive
(knowledge), normative (values and beliefs) and relational
(networks and relationships) [10].

In this line, we present the YoungRes program, which
aims to improve youngster resilience using serious games as
an engagement tool. The contributions of this program are
twofold: On the one hand, to adapt a traditional program,
Fortius [11] in our case, to a serious game as a way of
improving the engagement of youngsters. On the other hand,
to switch the focus between self-perceived changes, like the
ones obtained in traditional programs via questionnaires,

1https://rap.education/en/
2https://www.championsproject.eu/
3https://wayout—prison.eu/
4https://efus.eu/en/topics/activity/l6652/
Shttps://armourproject.eu/
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to behavioral measurements, like the ones obtained during
gameplay sessions. This dichotomy has been traditionally
studied from a methodological point of view [12], [13], show-
ing that direct measures, such as the one applied in YoungRes
intervention, is a more reliable way of measuring changes in
the learning process. Finally, to test the effectiveness of the
program, the intervention has been carried out in two Spanish
schools.
The main contributions of this article are:

o The adaptation of a traditional emotional intelligence
training program to a serious game based intervention.

o The use of behavioural measurements, obtained during
gameplay, instead of self-perceived changes, obtained
by attitude questionnaires.

o The evaluation of the outcomes of the YoungRes inter-
vention, both from a behavioural and an attitudinal per-
spective.

The article is organized as follows: Section II presents
the concept of emotional intelligence, its relationship with
resilience, and how games can be used to improve it.
Section III introduces the psychological foundations of the
intervention. Section IV explains how YoungRes especifi-
cally deals with this problem, showing how emotional intelli-
gence components are approached and measured. Section V
summarizes the methodological conditions to apply the inter-
vention in two schools. Section VI presents a summary
of the outcomes obtained, divided in two sections: a first
one dealing with the behavioural changes in the youngsters
(using data obtained during the gameplay sessions), and a
second dealing with their attitude towards the intervention
(through the use of a questionnaire applied after it). Finally,
in Section VII, the authors justify their outcomes, comparing
them with previous findings from the literature, and debate
future lines of research.

Il. STATE OF THE ART

A. EMOTIONAL INTELLIGENCE AND RESILIENCE
Resilience is defined as “the ability of an individual person
or a social system to grow and develop in difficult circum-
stances” [14]. It refers to a person’s aptitude to adaptively
deal with challenging and problematic situations, acting like
a counterpart of the concept of “psychological risk fac-
tors” [15]. Resilience has grown interest in the scientific
community recently (especially in the context of extremism
prevention), as being able to confront difficult situations is a
critical psychological key to have a appropriate development
in the society at all levels (schools, home, work, social inter-
action, etc.) [16].

Following the literature, most of the authors agree that
emotional and social competencies are critical elements to
develop resilience against extremist ideologies [17], [18].
Feddes et al. [19] concluded that an intervention aimed to
empower individuals and strengthening empathy was suc-
cessful to prevent the adoption of these ideologies. This
outcome goes in line with the psychological skills found to be
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protective against radicalization processes at individual level
(as opposed to group or society levels), such as self-control
or positive attitudes towards law and police, and a positive
peer group influence [20]. These psychological variables are
comprised inside a bigger one: the correct development of the
youngster’s emotional intelligence. Emotional intelligence is
understood in psychology literature as “the ability to per-
ceive accurately, appraise, and express emotion; the ability to
access and/or generate feelings when they facilitate thought;
the ability to understand emotion and emotional knowledge;
and the ability to regulate emotions to promote emotional
and intellectual growth” [21]. Emotional intelligence can be
divided in four related components [22]:

« The ability to perceive self and others emotions.

o The ability to use emotions as a way to focus the
thoughts.

« The ability to understand emotions.

« The ability to regulate and manage emotional states.

Improving these components of emotional intelligence is
critical to improve people’s resilience against any psycho-
logical crisis. A correctly developed emotional intelligence
represents a resilience factor against different life problems,
including addictions [23], depression [24], bullying [25] or
even suicidal behavior [26]. Training emotional intelligence
also acts as a protective factor against radicalization pro-
cesses [19]. Considering that training youngsters emotional
intelligence to improve their resilience against extremism
can be a difficult task, the mechanisms to engage them to
intervention programs shall be motivational enough to attract
them. This is, precisely, where games represent an interesting
tool to address this problem.

B. SERIOUS GAMES TO IMPROVE RESILIENCE SKILLS
Information and communication technologies (ICTs), such
as video games, social platforms or online market platforms
are producing deep transformations in society in different
levels, including technological, economic and social. These
changes have influenced the way in which people receive
and assimilate information. In the context of education, the
immediacy in the transmission of content, as well as the
presence of content in multiple audiovisual formats, means
that educators must adapt their methodologies to the new
demands of society, but also to the new characteristics and
interests of their students. In this sense, in the last decade,
achange has been experienced regarding the use of traditional
methodologies and, currently, the use of ICTs in education
has been widely disseminated. Especially during COVID-
19 pandemic, educators had to step forward to a new way
of teaching, including interactive platforms (e.g. Moodle),
streaming platforms (e.g. YouTube) or communication ser-
vices (e.g. Zoom, Microsoft Teams or Skype).

Games have also taken part of this adaptative process. The
gamification of education and the use of resources such as
Virtual Worlds (VM), regular or educational video games
[16], [27]-[33] have shown enormous potential as educa-

28566

tional tools, which can be successfully applied to improve the
educational experience for students and teachers [34], [35].
While each type of game has a different application approach
and certain guidelines should be considered depending on
the specific case [36], literature has shown that all of them
can have an impact in the learning process. Indeed, recent
studies like [31] and [33] have proven that in certain scenarios
serious video games are at least as or even more effective from
a motivational and knowledge acquisition perspective than
other learning approaches such as master classes or video-
based learning. Table 1 presents some comparative informa-
tion about the definition, applications and literature examples
of games, video games, serious games and gamification.

In contrast to regular video games, which are created with
the main purpose of entertainment and can (eventually) be
used as complement in educational contexts, serious games
main purpose are to teach and educate the players directly.
This type of video games are used in different disciplines
(such as medical, military, or ethical issues) [46] with one
objective: to transform the educational experience in a more
motivating process, avoiding traditional ways of transmitting
information and using alternative channels so that students
can feel more interest and engagement with that process.
In the specific field of resilience improvement, they are useful
to train and solve real-life problems through the training of
emotional intelligence skills. Some studies in the field of
serious games reported that people who faced the challenges
presented in the games improved their confidence to deal with
the challenges in their real life [16], [47]-[49].

Virtual simulations or decision-making games are the most
used type of serious game in the context of psychological
interventions [16]. Their main advantage is that they allow
to recreate real life-situations or problems in which the play-
ers can make decisions and face the consequences of their
choices, both for their avatar and story’s course. To make
these decisions, players must put into practice skills related
to emotional intelligence, including empathy, active listening,
conflict resolution and decision making. In fact, as other
video games, serious games are designed to provoke certain
emotions in players [50] but also to train the ethical thinking
procedure [51].

Serious games, such as those presented below, have shown
positive results when applied to the training of different
psychological skills associated with emotional intelligence
and resilience. For example, in the field of education, a seri-
ous game called Shimpai Muyou! [52] was created to deal
with an Islamic bulling in the schools. During the gameplay,
students have to put into practice psychological skills such
as empathy, active listening or emotional recognition. Other
serious games, like Related SPARX [53], Mindlight [54]
and Dojo [55] were created with the objective of teaching
youngsters how to control anxiety, including skills such as
breathing for relaxation. Regarding social skills, the serious
game Reach Out Central [56] is a role-playing game that
allow players to put into practice their skills to make friends
in a new town for the main characters, while they can see
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TABLE 1. Differences between games, video games, serious games and gamification, and their educational potential.

| Game | Video game | Serious game | Gamification
Definition Free activity that is gener- | Type of game that uses | Type of video game cre- | Use of game design ele-
ally carried out according | an electronic device such | ated with educational pur- | ments in non-game con-
torules, in an orderly man- | as a mobile phone, com- | poses [39], [40] texts such as rankings,
ner, within certain spatio- | puter or game console, awards, level, etc. [41]
temporal limits [37] created with entertainment
purposes [38]
Literature Board games used in | Ageof Empiresasatoolto | Serious games in schools | Gamification to teach val-
examples in | schools [42] teach History [43] [44] ues in sports [45]
education

the variation of their mood depending on their actions. In the
review elaborated by Pusey et al. [16] more initiatives to
promote resilience by using interactive technology can be
found.

Considering the outcomes obtained from the application of
serious games to improve emotional intelligence, the objec-
tive of this article is to apply this educational tool as an inter-
vention to reduce risk of polarization in youngsters. To do so,
a traditional intervention will be adapted to include serious
games, with the objective of increasing the youngsters interest
and engagement with the educational experience. Besides,
the serious game itself will extract data from the in-game
player’s behaviour, which will allow to analyze directly the
evolution of target psychological skills, instead of focusing
on only relying on self-reported data using questionnaires.

Ill. PSYCHOLOGICAL FOUNDATIONS OF THE
INTERVENTION

The psychological skills approached by this intervention
were the same than those from an already existing school
based intervention program: Fortius [11]. Fortius interven-
tion’ main goal was to improve psychological resilience to
prevent emotional difficulties in the school, through the use
of both theoretical content and activities that were adapted
for the purposes of creating YoungRes’ hybrid approach. The
emotional intelligence skills adapted from Fortius were:

« Emotional recognition: as stated before [22], the ability
to perceive and understand emotions is critical for a
correct emotional intelligence development. Therefore,
teaching the kids how to identify emotions, both from
explicit (such as facial expression) or implicit clues (for
example, a conversation) represents a way of improving
this ability. Fortius program uses the concept of the
“pyramid of personality”” [11] to teach students about
the interconnections between three pillars of psycholog-
ical responses: thoughts, emotion and behaviour.

« Relaxation: underlying this psychological recovery
concept, Fortius proposes three different approaches:
breathing control, progressive muscular relaxation and
visualization. All of them try to teach children differ-
ent (and complementary) ways of self-control during
an arousing situation, but using different approaches:
breathing deals with the systematic and conscious con-
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trol of breath; progressive muscular relaxation deals
with the relation of muscles following an specific pattern
to redirect the person’ focus; finally, visualization helps
the person momentarily evading an arousing situation,
asking the student to mentally focus on a pleasant sce-
nario. Due to the difficulties of measuring these skills,
only breathing was included as a measurable variable in
YoungRes intervention (however, notions of progressive
relaxation and visualization were taught to the students
during the intervention).

« Active listening: this technique, opposed to the con-
cept of “‘passive” listening, implies a deeper approach
to active interactions with another speaker. Essentially,
active listening involves an empathetic approach to the
speaker, the conscious intention of understanding what
the other is trying to say, and to make the other feel
listened and part of the interaction [57].

« Interpersonal styles recognition: this technique deals
with the identification of different social styles, based
on behavioural and emotional interactions. Identifying
the different interpersonal styles proposed by Fortius
(assertive, shy and aggressive) allow students to lately
to deal with every kind of social profile, including their
emotions, behavior and thoughts.

« Social skills: the correct development of social inter-
actions is a key factor for every person. In the case
of Fortius (and YoungRes), the students are taught to
learn to use them (e.g., greeting someone, asking things
politely, or how to deal with critics) and how the differ-
ent interpersonal styles can be identified through their
use of social skills.

o Self-instructions: this technique deals with the
self-regulation of thoughts, with the aim of teaching the
student how to avoid ideas that can generate negative
emotions.

Through the training of these skills, the four components
of emotional intelligence (perception, use, understanding and
regulation of emotions) are trained. Figure 1 summarizes how
these components and skills are related during the training.
Finally, and considering that the objective of the present
intervention is to reduce risk of polarization, it was decided to
mix the training of emotional intelligence with the teaching
of other cultures to students; in this case, Islam. Therefore,
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FIGURE 1. Distribution of emotional intelligence skills to train emotional
intelligence components.

TABLE 2. Sessions that compose the YoungRes intervention and the topic
covered in each one of them.

Session | Topic

Ne1 Triangle of Behaviour
N°2 Empathy
N°3 Breathing

N°4 Relaxation

N°5 Visualization

N°6 Active listening

Ne7 Social skills

N°8 Islamic culture

N°9 Interpersonal styles

N°10 Self-instructions

N°11 Problem management and solving

(practice of all the previous psycho-
logical skills)

the story background of the serious game was design to pivot
around an inclusive approach to this culture.

IV. YoungRes PROPOSAL
YoungRes intervention was built over the psychological foun-
dations previously stated from Fortius, changing the face-
to-face approach by a serious game one. This intervention
is aimed to youngsters between 10 and 14 years old and is
composed of 11 sessions, each one with an estimated duration
of 1 hour. During these sessions, the psychological skills
presented in the previous section and content related to other
cultures relevant to improving resilience is addressed. The
topic to be covered in each session can be found at Table 2.
During each session, students will play two chapters of
the video game. In addition, between chapters, they will
receive a master class in which the teacher will explain the
underlying psychological skills, watch videos and perform
other complementary exercises. Finally, the teacher can use
the visualization tool to monitor the performance of the whole
class or particular students. A summary of a standard session
is available below:
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1) Chapter 1: Students play the first chapter of the ses-
sion, which presents the problems addressed during the
session and enables the extraction of data prior to the
intervention.

2) Masterclass: Students watch a video (or the explanation
of the educator in charge), where the psychological skill
underlying the session is explained. Complementary
exercises are proposed to practice that technique.

3) Chapter 2: Students play the second chapter of the
session, where they have to apply what they have learned
during the masterclass, and the post-intervention data is
obtained.

4) [Optional] Teacher monitoring: Once the activities
above have finished, the teacher uses the visualization
tool to monitor the class performance or the performance
of a particular student.

A. YoungRes SERIOUS GAME

In the YoungRes serious game, the players must get them-
selves under the skin of a character who is having problems
with a Muslim boy bullied at school. Throughout the video
game, the main character is confronted with different sit-
uations in which he/she have to put into practice different
psychological skills, such as emotional recognition, active
listening or social skills, among others.

The serious game was designed as an “‘Interactive Drama”.
This genre features narrative-heavy games in which the
player makes decisions and experiences the consequences of
those decisions as the story unfolds (the video game Life is
Strange is an example of this game genre, as seen in [58]).
The Interactive Drama genre is perfect for the intervention
because it has a gentle learning curve and the play sessions
can be easily delimited. For example, you can’t die, lose or
get stuck in the YoungRes video game, whatever choice you
make the story always moves forward. In addition, being
narrative-heavy allows the designer to focus on storytelling
and character building, which is perfect for introducing con-
tent related to other cultures. Finally, the main mechanic in
this genre is making decisions, for which which it is ideal for
posing moral dilemmas and facilitate the task of extracting
behavioural data.

In the typical game loop of the YoungRes video game you
control a child in everyday activities, for example playing
with his/her classmates during break time. Your avatar can
move around and talk with other Non-Playable Characters
(NPC). At some point, an event is triggered that forces the
student to make a decision (a recorded gameplay is available
on Youtube®) These events were designed by the researchers
following exercises presented as regular activities that were
part of Fortius. The events could take two different forms:

1) A dilemma presented for the player, which was related
with the theoretical concept studied in each session.

6https://www.youtube.com/watch?v=1C4UEthxGA
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Look at moms face before
)) answering(on the left)

Scared
Angry
Sad

S —%— ¢ . . L

Control your breathing (as you have learnt) and
press "Enter" every time you breathe in or out. If
you do it correctly the balloon will go up, if not, you
will be sent back down!

(b)

FIGURE 2. Video game screenshots: Subfigure (a) contains an example of decision-making about feelings of the main
character’s mother (emotional recognition). Subfigure (b) contains an example of a mini game in which the players have to
control their breathing. The caption of the screenshots have been translated to english for this paper.

2) Some mini-games to spice up the gameplay and test
other skills. For example, a rhythm mini-game where the
player’s breathing technique is tested.

The actions of the players during these events are crucial
to the intervention, as they will be used as behavioral mea-
sures. For example, to measure the capacity of a student to
identify emotions, an event can ask the player how an NPC is
feeling based on the character’s facial expression or actions,
following Ekman’s theory of the Basic Emotions [59] (see
Figure 2 (a)). Or to test if a student have learned to breath
correctly, an event can trigger a movement-based mini-game.
During this mini-game, the player had to control a balloon
by clicking the “enter”” key as they breath in and out. When
the button is pressed following a correct breathing rhythm,
the balloon goes up. Contrary, if the time was not respected
(i.e., if the time to complete a full deep breathing process
was not respected), the balloon goes down (see Figure 2
(b)). A summary of all the events included in the game,
their general description and the categories they belong to are
available at Table 3. This table shows the events grouped into
the psychological skills presented on Section III. Notice that
this grouping has been done following the indications from a
psychologist and an educator.

B. EXPLANATORY VIDEOS AND COMPLEMENTARY
ACTIVITIES

Originally, Fortius program explained the content of each
session of intervention since the beginning of the session
itself; this means, the explanation of the theoretical contents
was integrated during the whole session. While this makes
sense in an intervention which is measured only in the begin-
ning and in the end (using questionnaires), the objective of
using behavioural measures made this impossible for the
YoungRes approach. Therefore, it was decided to alternate the
theoretical concepts with the different chapters of the serious
game. This structure allowed to present the problem, then
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to introduce the psychological skills to solve it and, finally,
to apply those skills.

The presentation of the theoretical content was originally
planned to be face-to-face and conducted by the educator in
charge of the group. However, the limitations derived from
COVID led the team to facilitate as much as possible the
intervention’s application. Therefore, the theoretical content
was recorded in videos by the research team, which even-
tually were included in a Moodle platform together with
the rest of the intervention, so the educators had direct
access to the content with no need of a previous back-
ground in psychology. However, it was decided to include
also the slides used during the explanatory video, in case any
educator would be interested on explaining the content by
his/her own.

Together with the explanatory videos, different activi-
ties (exercises) were included in the Moodle Platform. These
exercises include filling the gaps with the correct words,
answering short questions, relating concepts or identifying
images of people, using the content explained during the
intervention. The motivation to include these exercises was
to give the educators the chance of including more content to
ensure that the students understood the concepts approached
during the session. Therefore, these exercises were included
as a complement, an never as a substitute of the videos and
the serious game chapters.

C. VISUALIZATION TOOL

The educators also had access to a visualization tool, which
displayed the different decisions made by the students during
the intervention, previously stored in a database. This visual-
ization tool allowed the teachers to monitor each sessions of
the intervention by screening both the decision made by the
whole class during a chapter, but also to check specific chil-
dren’s performance (with a filter made with the usernames,
only known by each group’ educator).
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TABLE 3. Description of the events and categories measured inside the game.

Category Event Description N° events
Emotional Behavioural triangle. Questions about other character feelings, 4
recognition considering the behaviour.

Face recognition. Questions about other character feelings, 2
considering its facial expression.
Active Attention during conversa-  Questions to check if the player is focused 2
listenin tions. on the conversation.
& Identification of active lis-  Questions to check if the player understands 2
tening. the difference between active and non-active
listening
Identification of conversa-  Questions to check if the player knows when 2
tion limits. to maintain and when to stop a conversation.
Interpersonal Identification of social  Questions about the social style held by a 6
styles styles. character inside the game (asertive, shy or
angry).
Social Skills Social skills for each inter- ~ Questions to check if the player identifies 8
personal style. how each interpersonal style uses social
skills in a way or another. For example,
going through the same situations acting as
two different actors: one aggressive and one
shy.
Self-instructions Knowledge about cogni- Questions regarding different problematic 6
tive self-regulation situations, to check if the player identifies
asertive thoughts.
Islamic culture General information about ~ Questions regarding general knowledge 6
Islamic culture. about the Islamic culture.
Breathing Breathing trials. Short rhythm mini-game to test breathing 2

skills.

M | youngres weicome, aamin [ R

To visualize Event decisions, select Game, Chapter and Event type (Choice/ Timed):

e

1593 . Multiple-Choice

Click to view Single Event Info:
I " "

100%

5: Will you slam the door, or close normally?
o 6: How shall you answer to mom?

8: What shall you do now?

41: Which emotion is experiencing the

1 after all the events occurred today?

FIGURE 3. Screenshot of the visualization tool. The image shows all the
decision taken by a whole class during a particular chapter. Each bar
represents an event and the colors in the bar the number of students that
have chosen a particular option.

An example of the visualization tool interface (displaying
the analysis of an event and the answers from the students to
it) is presented in Figure 3.

D. IT ARCHITECTURE
To manage the interventions, an entire IT architecture has
been implemented, which is shown in Figure 4. This IT
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Database

Student

Visualization

Teacher‘ 1

FIGURE 4. Software architecture of the system designed for YoungRes
intervention. This figure shows the different components of the system,
the different users that will work with the system and the different
subsystems that these users will interact with.

architecture is composed of: i) A MongoDB’ database to
store all information extracted during gameplay ii) A Python
Flask® server that provides APIs that manage communica-
tions between the video game and the visualization tool

7https://www.mongodb.com/es
8https://flask.palletsprojects.com/en/Z.O.x/
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with the database. iii) An Apache’ server where everything
is hosted. iv) A Moodle!? platform to act as hub for the
intervention. v) A browse version of the serious game. vi) A
browser version of the visualization tool.

We have opted for a Moodle platform to act as a hub
for the whole intervention. We have decided to use Moo-
dle because is one of the most popular e-learning platforms
and schools have usually worked with it. From the Moodle
platform, both students and teachers can easily access all the
content planned for a session. The video game was developed
using RPG Maker.!! Although there exists more sophisti-
cated software (such as Unity 3D!?) to create video games,
RPG Maker has several advantages. First, little programming
skills are required to use the tool, which allows researchers
from areas outside IT to participate actively in the game
development. Second, RPGMaker already contains all the
mechanics needed for our videogame genre. Third, the appli-
cation is customizable thanks to its plug-in system. Finally,
RPGMaker can export a game in different formats like a web,
mobile, or desktop application. Regarding the visualization
tool, it was developed as a single-page Vue.js application
capable of running on modern browsers and smartphones.

All the web applications above (Moodle, Videogame, and
Visualization tool) are hosted on an Apache server. In addi-
tion, several plugins were developed to allow communica-
tion between RPGMaker and the database to store players’
activity. Finally, two different REST APIs were developed
to connect the video game plugins to the database and the
database to the visualization tool. These APIs are hosted
on a Python flask server and provide secure and encrypted
communication channels that enable sensitive user data to be
accessed only by the appropriate people.

V. METHODOLOGY

To to check the usefulness of the YoungRes intervention,
a descriptive, longitudinal and prospective analysis was con-
ducted. The aim was to measure the evolution of different
emotional intelligence components from the same sam-
ple which was trained with the intervention (descriptive),
showing how those components improved from an starting
point (prospective) and measuring the evolution of those
variables during the whole program (longitudinal).

A. PARTICIPANTS

The whole intervention was originally applied to 36 children
from two different schools. These children were included
in the experiment using an opportunity sampling, thanks to
different contacts of the researchers with the schools. The
names of the schools are not given in order to maintain
anonymity, but each school and relevant information about
the sample is described below.

9https://httpd.apache.org/
1Ohttps://moodle.orq/
11https://www.rpgmakerweb.com/
Zhttps://unity.com/
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TABLE 4. Sample description.

Students playing video games

N | Boys/Girls
with a medium to high frequency

School 1 | 15 5/10 15 (100%)
School 2 | 21 0/21 9 (43%)
Total 36 5/31 24 (67%)

The first school (hereinafter Schooll) was a rural school
from Cordoba (Andalucia, Spain), which is characterized by
having a low number of students per classroom, with different
ages. Specifically, the group in which the intervention took
place had 15 students between 10 and 13 years of age and
consisted of 5 boys and 10 girls. By surveying the sample,
we found that all the students played video games with a
medium to high frequency.

The second school (hereinafter School2) was a school for
girls from Sevilla (Andalucia, Spain). Specifically, the group
in which the intervention took place had 21 students between
13 and 14 years of age, all girls. In this case, it was found
that 9 out of 21 students (43%) played video games with a
medium to high frequency, a percentage significantly lower
than the one from the first school. Table 4 summarizes this
information and presents the aggregated information from
both schools.

B. PROCEDURE

After the confirmation of the Ethical Panel of Universidad
Politécnica de Madrid to apply the intervention, different
schools were contacted through email invitations to be part
of the intervention. Due to the limitations both from COVID
and time, and the need to apply the complete intervention
(11 I-hour sessions in 11 days), only two schools answered
positively. After that, the designers of the intervention had
multiples meetings with the teachers in charge of imple-
menting the intervention, sending both a link to the video
game and to the online platform where explanatory videos,
exercises and the game itself were included. This decision
was made to give teachers time to familiarize with the content
while checking the characteristics of the intervention, but
also to check the technological requirements to apply the
intervention in the school.

The researchers kept contact with the teachers during the
whole intervention, as a way to answer questions, give tech-
nological and educational support and to provide feedback in
case that any intern bug was found in the game. The interven-
tions lasted 4 months each one, including the 11 sessions and
the previous training meeting with the teachers.

C. INSTRUMENTS

Beyond the YoungRes program (Section IV), a User Experi-
ence questionnaire that measures the children’s interest in the
program was also applied at the end of the interventions. This
questionnaire is independent of the YoungRes program and
was created with the objective of gathering feedback about
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TABLE 5. Frequency distribution of students ratio of successes.

Variable N Successful Global School 1 School 2 ‘
answers Npre Npost | Npre Npost | Npre N post

3 19 19 8 5 11 14

. . 2 11 8 3 4 8 4
Emotional recognition | 30 1 0 3 0 2 0 1
0 0 0 0 0 0 0
3 15 18 3 6 12 12

R 2 11 3 5 4 6 9
Active listening | 32 1 5 1 3 1 2 0
0 1 0 0 0 1 0

3 7 10 3 4 4 6

. 2 14 10 3 3 11 7
Interpersonal styles | 34 1 12 12 5 5 7 7
0 1 2 1 0 0 2
4 11 14 3 4 8 10

23 3 4 4 2 3 2 1

Social skills 2 3 0 2 0 1 0

1 4 4 1 2 3 2

0 1 1 1 0 0 1
3 21 14 6 4 15 10

. . 2 9 12 4 3 5 9

Self instructions | 31 1 1 4 1 3 0 1
0 0 1 0 1 0 0

3 18 24 4 7 14 17

. 2 9 7 2 4 7 3
Islamic culture | 32 1 4 0 4 0 0 0
0 1 1 1 0 0 1

it strengths and weaknesses. The questionnaire consists of
16 questions and was filled by the student at the end of the
intervention. Three sociodemographic questions were related
to the age, the gender and the frequency of use of video
games. Eleven questions were built as Likert scales, from 1
(low agreement) to 5 (high agreement), and ask for feedback
about the video game and complementary activities. Finally,
two open answer questions were created, asking the students
about their most/less favourite thing about the video game,
and if they had learn something important while playing it.

D. DATA ANALYSIS

To calculate the scores for each of the psychological skills
covered by the video game, a binary approach was consid-
ered. Each event (except for the mini-game ones) had one or
two correct answers, depending on the dilemma. The percent-
age of correct answers was calculated for all of the events and
for all the students. After that, the mean of the successes in all
the events related to one category by student was calculated,
dividing each category in pre and post scores.

The case of the breathing variable was slightly different.
The player had to conduct a mini-game based on the breath-
ing times he/she learnt. Therefore, each time the inhala-
tion/exhalation was completed, the player had to click the
“enter”” key, and his/her avatar moved a step forward. If the
time was not respected (i.e., if the time to complete a full
deep breathing process was not respected), the avatar moved a
step backwards, and the score was increased in 1. After com-
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pleting the exercise, the final score of each student showed
the total amount of mistakes committed during the process.
Therefore, a score of 0 meant a perfect exercise, and a score
of 10 meant 10 mistakes completed before completing the
exercise.

After confirming an absence of normality in the distri-
bution of the variables, a non-parametric comparison was
chosen. In this case, pre and post scores were compared
through the use of a Wilcoxon’s rank test. This test was used
to compare the pre and post scores for the whole sample,
as well as for each school. In addition, the pre and post scores
and the learning evolution of both schools were compared
with each other by using the Mann-Whitney test, which is the
non-parametric test used to compare independent samples.
Same happened with the responses provided through the
questionnaire by the students; as they did not follow a normal
distribution, the Mann-Whitney test was also used to compare
the responses of the students from both schools.

VI. OUTCOMES

A. IMPACT OF THE INTERVENTION

The fist step was a preliminary exploratory analysis of the fre-
quency distribution of the students’ scores. The summary of
the answers can be seen on Table 5. It shall be highlighted that
some students were absent during parts of the intervention
due to illness or other events of force majeure. Hence, only
data for the children completing all the events were included

VOLUME 10, 2022



A. Panizo-Lledot et al.: YoungRes: Serious Game-Based Intervention to Increase Youngsters Resilience

IEEE Access

TABLE 6. Global learning impact of the intervention (* = p < 0.05, ** = p
< 0.01).

. Pre Post Learning
Variable ‘ M(SD) ‘ M(SD) ‘ Gain
Emotional identification 0.88 (0.16) | 0.84(0.22) | —0.04
Active listening 0.75 (0.28) | 0.84 (0.19) 0.09*

Interpersonal styles 0.59 (0.27) | 0.60 (0.31) 0.01

Social skills 0.71 (0.32) | 0.78 (0.32) 0.07
Self-instructions ¥ 0.88 (0.18) | 0.75(0.27) | —0.13*
Islamic culture 0.79 (0.27) | 0.90 (0.21) 0.11*
Breathing 0.86 (0.60) | 0.48 (0.47) | —0.38**

in the summary. The ‘“‘breathing” variable is not present in
the table, due to its continuous nature.

The second step was a course-grain analysis that checked
for significant improvements in the variables during the inter-
vention for all the paricipating schools. Table 6 presents the
Mean (M) and Standard Deviation (SD) per variable for the
pre and post scores, as well as the resulting learning gain
(difference between pre and post scores). The only variable in
this table which shall be interpreted differently is breathing,
as the mean does not indicate the percentage of accuracy,
but the number of fails in the task (therefore, a higher score
means a poorer performance, with more failures). Statistically
significant differences between the pre and post scores were
calculated using the Wilcoxon’s rank test. This step allows
to assess whether the student has improved (A), worsened
(V) or remained the same. The differences are indicated in
the learning gain through asterisks (* = p < 0.05, ** =p <
0.01).

As can be observed from the aforementioned table, the
changes in the variables analyzed can be divided into three
categories:

« Non-significant changes: emotional identification, inter-
personal styles and social skills.

« Significant improvement: active listening, islamic cul-
ture and breathing. It shall be stated that a “‘decrease”
in the breathing tasks implies a decrease in the number
of failures, and therefore an “improvement” in the task.

« Significant decrease: self instructions.

The third and final step was a fine-grain analysis that
check for significant improvements in the variables during
the intervention for each of the participating schools indepen-
dently. Table 7 presents the Mean (M) and Standard Devi-
ation (SD) of each variable for the pre and post scores as
well as the resulting learning gain for each school. Statisti-
cally significant differences between the pre and post scores
were calculated using the Wilcoxon’s rank test. The results
are indicated in the learning gain column through asterisks
(* =p < 0.05, ¥ = p < 0.01). Furthermore, this step
includes an analysis that looked for differences between both
schools (see Table 7, column Schooll VS School2). In this
case, the statistically significant differences between both
schools were calculated using the Mann-Whitney’s rank test.
The resulting differences between schools for each variable
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is depicted on the aforementioned column and the superior
school is marked with a (S') if it is Schooll or a (5”) oth-
erwise. Once again, the degree of significance is indicated
through asterisks.

B. USER EXPERIENCE OF THE INTERVENTION

Concerning the perception of the students towards the inter-
vention, Table 8 presents the results of the user Experience
questionnaire. The items are depicted by sections, one to
assess the video game, another to assess the complemen-
tary activities and, finally, one to check the students’ self-
perception about the impact of the YoungRes program. For
each item, the Mean (M) and Standard Deviation (SD) are
depicted. Moreover, the column Total shows the aggregate
results for the whole sample, while columns Schooll and
School2 show the results for the children in those schools,
respectively. Finally, the Mann-Whitney test was carried out
to check for statistical differences between Schooll and
School2. As usual, significance is indicated through asterisks.

Overall, the results are quite positive since all the items
are above 4 (out of 5). In addition, the educational experience
was better valued by the students of the Schooll and there are
many significant differences between the responses provided
by the students of both schools.

Finally, regarding the open questions asked to the students
about the experience, many of them are positive and refer to
student learning; for example, “I have learned about emo-
tions and how to listen and solve problems without violence”,
“I have realized the importance of respect others and treat
them well regardless of their culture or race” or “I have ben-
efited from the relaxation skills”. In contrast, other comments
indicate aspects perceived negatively by some students, such
as “some mini-games within the game were complicated and
I got stuck” or “sometimes the game felt long and boring”.
It should be noted that the students who indicated comments
like these also indicated that they do not frequently play video
games.

VII. DISCUSSION

The discussion of the outcomes can be divided into two dif-
ferent subsections based on the object of evaluation: the ones
obtained from the player’s behavior during the game session
and the ones obtained from the questionnaire. The former
followed a quantitative approach and focused on the changes
in the psychological resilience of the students. The latter
followed a mixed approach and focused on the student’s
perspective about the intervention itself.

A. BEHAVIOURAL OUTCOMES

The analysis carried out with the data extracted during
gameplay showed that the learning experience was useful to
develop certain target variables, specifically active listening,
Islamic culture and breathing. Other variables did improved,
but not significantly, and one variable (self-instructions)
worsened, thus making it necessary to redesign certain con-
tents of the learning experience.

28573



IEEE Access

A. Panizo-Lledot et al.: YoungRes: Serious Game-Based Intervention to Increase Youngsters Resilience

TABLE 7. Learning impact per school (* = p < 0.05, ** = p < 0.01).

Schooll School VS School2
M(SD) M(SD) difference
Variable Pre | Post | Gain | Post | Gain Pre | Post | Gain
Emotional identification | 0.91 (0.15) | 0.76 (0.25) | —0.15 0.86 (0.16) | 0.89(0.19) 0.03 0.05 0.13 0.18
Active listening | 0.67 (0.25) | 0.82 (0.22) 0.15* 0.79 (0.28) | 0.86 (0.16) 0.07 0.12** 0.04 0.08
Interpersonal styles | 0.56 (0.32) | 0.64 (0.28) 0.08 0.62 (0.23) | 0.59(0.32) | —0.03 0.06 0.05 0.11
Social skills | 0.64 (0.34) | 0.75(0.29) 0.11 0.77 (0.31) | 0.80(0.34) 0.03 0.13 0.05 0.08
Self-instructions | 0.82 (0.22) | 0.64 (0.33) | —0.18 0.92 (0.14) | 0.82(0.20) | —0.10*V 0.10** 0.18 0.08
Islamic culture | 0.61 (0.34) | 0.88 (0.16) 0.17* 0.89 (0.16) | 0.90(0.23) 0.01 0.28* 0.02* | S'o0.16*
Breathing | 0.58 (0.73) | 0.32(0.23) | —0.26 1.00 (0.47) | 0.57 (0.54) | —0.43** S1o0.42* 0.25 0.17
TABLE 8. Questionnaire results (* = p < 0.05, ** = p < 0.01).
Section / Item Total Schooll School2
M(SD) M(SD) M(SD)
Overall perception of the video game

I like the video game ** 4.14 (0.92) 4.80 (0.40) 3.67 (0.89)

I found the video game easy to use 4.08 (0.95) 4.27 (0.68) 3.95 (1.09)

I found the video game fun ** 4.08 (0.95) 4.80 (0.40) 3.57 (0.90)

Overall perception of the complementary activities
I liked the complementary activities ** | 408(0.86) | 4.61(0.61) | 3.71(0.82)
Perception of the learning impact of the experience

I have learned about emotions ** 4.67 (0.47) 4.93 (0.25) 4.48 (0.50)

I have learned relaxation skills * 4.53 (0.60) 4.80 (0.40) 4.33 (0.64)

I have learned to listen actively ** 4.56 (0.68) 4.93 (0.25) 4.29 (0.76)

I have learned about Islamic culture * 4.25 (0.86) 4.67 (0.47) 3.95(0.95)

I have learned to treat others kindly 4.67 (0.53) 4.80 (0.54) 4.57 (0.49)

I have learned to better understand other people behavior 4.69 (0.46) 4.87 (0.34) 4.57 (0.49)

I have learned to solve conflicts * 4.44 (0.60) 4.60 (0.49) 4.33 (0.64)

Regarding emotional identification, the data shows that,
in general, all students were capable of identifying emo-
tions correctly. Notice that the corresponding item in Table 6
contains pre and post scores of 0.88 and 0.84 respectively.
However, when the two schools were analyzed independently,
Schooll showed a significant decrease between pre and post
measurements compared to School2 (see Table 7). After
identifying the questions where students had more failures
and discussing them with the educators, it was detected that
the students found difficult to clearly discriminate between
some of the face expressions. For example, they found easy
to discriminate between happiness and other emotions, but
found more difficult to discriminate anger and sadness based
on the facial expressions. Previous studies have shown that
longer interventions focusing on identification of non-verbal
expressions (such as facial expressions) do have a significant
impact on youngsters ability [60], including interventions
based on new technologies [61]. Therefore, one of the pos-
sible ways of improving the intervention is to include more
events related with facial expression identification, and also
to add some reminders for children with cues about this
psychological skill (as they are not taught again about facial
expression since day 1-2 of the intervention).

Active listening does present an improvement (significant
for the general comparison and for Schooll). This psycholog-
ical skill, deeply related with empathy and emotional intelli-
gence, helps the person developing a correct understanding
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of others emotions. During the game, the students ability
to listen actively is measured through three type of events:
asking them about information presented during different
conversations (sometimes, having to recall from previous
sessions), asking them to identify when an active listening
situation is taking place and, eventually, when a conversation
shall be continued or the actor interacting with them feels
uncomfortable. Considering the schools separately, both of
them improved in active listening, however only Schooll
improved significantly. Considering that Schooll had a worst
baseline in this skill compared to School2, and that both
schools final score is relatively similar (more than 0.8), it can
be concluded that the intervention was helpful to improve
their active listening skill.

Regarding the identification of interpersonal styles, there
was no significant change in the scoring before and after
the intervention. When analyzing the behaviour of the chil-
dren during the game events, it was found that the mistakes
were concentrated in the difference between ‘‘assertive” and
“shy” styles. While this means that children may be able
to correctly identify aggressive behaviours when they see it,
which is critical for the identification, for examples, of bullies
in the school [62], identifying correctly between assertive
and shy individuals may be helpful to understand people
who tend to be submissive to those who are not. Therefore,
this is where a future version of the intervention should
improve: focusing on each of the three interpersonal styles
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separately, emphasizing the characteristics of each style and
the differences with the others (and not only presenting those
characteristics during the videos).

Deeply related to interpersonal styles appears the social
skills related with each of those styles. As stated on the
literature, while training social skills alone has little impact
on behaviour and psychopathology, training it together with
other skills (such as active listening) may have a deeper
impact on different type of disorders [63], which eventually
would represent an improvement on resilience. While there
is a general improvement for both schools on this skill, the
difference was not significant.

In the line of the outcomes obtained in the interpersonal
style events, it was found that students identified better the
social answers that an aggressive person would transmit than
those transmitted by a shy person. This means that identifying
both the typical behaviour and the characteristics of a shy
person is difficult for them, and therefore this interpersonal
style and its related skills should be approached deeply by
the intervention in the future.

Self-instructions imply the use of cognitive restructuring
to change the direction of certain thoughts that children may
have, avoiding aggressive or negative thinking and support-
ing assertive ways of dealing with situations. In previous
studies [64], [65], teaching cognitive restructuring skills was
found useful to reduce stress, fear and anxiety among students
confronting anxiogenic activities. However, as it was derived
from the outcomes of this intervention, the students score
in this variable did not improve, but decreased significantly.
After discussing with the educators about the possible origin
of the decreasing after the intervention, it was considered
that the instructions given to them during the intervention
were confusing, or too difficult to understand. The content
regarding self-instructions is difficult to learn, and probably
only one session is too short for them to acquire all the
knowledge to apply it positively, especially compared with
other interventions regarding cognitive restructuring [64].
Future iterations of the intervention should, therefore, con-
sider including more educational information about self-
instructions, probably in two or more sessions, instead of one.
Otherwise, it should be considered to erase the training of this
skill from the video game, so the children do not get confused
about it.

Precisely, some of the interventions regarding cogni-
tive restructuring to overcome anxiety also included relax-
ation skills, such as breathing [64]. In fact, this is one of
the variables of the intervention that showed a significant
improvement, reducing the mean failures of each student and,
therefore, confirming that the intervention was successful on
teaching them this relaxation technique. This improvement
have been seen in previous experiences with video games
teaching the correct deep breathing technique, such as in the
game Chill Out [66]. Therefore, it can be confirmed that
the intervention effectively increased the students skill to
control their breathing, teaching them the steps to conduct
this relaxation technique.
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Concerning the last variable included in the intervention,
the teaching of Islamic culture for children, a significant
improvement was found in the scores. Educating children
through this strategy has been recommended as a way of
erasing prejudices and stereotypes towards other cultures
in the first years of a person’s life [67], and experiences
with serious games, such as It’s a Deal, [68] confirm that
intercultural awareness can be improved using these tools.
While the concepts explained during the serious game are
quite simple (some of them related with religion, typical food,
how immigrant camps work for refugees, etc), it was seen
that the children showed a particular interest on the episodes
regarding Islamic Culture. The authors suggest that this also
can be related to the “change of scenery” conducted in the
episodes of the game regarding this topic.

It should also be noticed that, while both schools seem
to have a significantly different performance during the pre-
measures, the intervention seems to equalize the post scores
from the students, eliminating the significant differences
(and, therefore, it can be assumed that the intervention has
a similar impact in both groups).

B. QUESTIONNAIRE OUTCOMES

Finally, the analysis of the questionnaire shows that the learn-
ing experience was very welcomed by the students, specially
by the students of the Schooll.

Indeed, students from the first school were more likely to
enjoy the game, to find it more funny and to like the comple-
mentary activities. Moreover, they also valued the educational
impact of the game more positively than the students from
School2. This may be due to the fact that the children in
Schooll showed a greater predisposition for video games.
In fact, the comments collected on negative aspects of the
game came from students who also stated that did not usu-
ally play video games. Moreover, the better perception of
the students in Schooll may also be due to the fact that
teachers, despite having the same materials and guidelines,
were able to conduct the sessions in a slightly different way,
such as introducing the concepts about psychological skills
themselves (using the video as supporting material). It shall
be considered that preference for the video game could be
related to both age and gender, as School?2 is totally composed
by girls. Differences in the interest for video games have been
found both by age and gender in the literature [69], which
supports the pattern found in this article. While the interest
of all the groups concerning the video game was high or
moderately high, maybe it could be considered that the game
should be adapted to fit the audience preferences in future
iterations.

VIIl. CONCLUSION

This paper presented a program called YoungRes aimed to
improve resilience against polarization ideologies. To do
so0, the authors presented three objectives: i) adaptation of a
traditional program into a serious game intervention, ii) use of
behavioural measures instead of self-perceived ones to assess

28575



IEEE Access

A. Panizo-Lledot et al.: YoungRes: Serious Game-Based Intervention to Increase Youngsters Resilience

the students’ progress, and iii) validation of the intervention
itself in two Spanish schools. Those three objectives were
accomplished during the previous sections of this article: a
traditional program, named Fortius, was adapted to a seri-
ous game based intervention; measurements of the students
behavior and answers during the game were used as evo-
lution measurement of their resilience; and the intervention
was validated with a real sample of students. The validation
performed through a case study with 36 students shows that
the video game was useful to improve active listening, the stu-
dent’s breathing control and their knowledge about other cul-
tures. In addition, student feedback indicated that the learning
experience was very much appreciated and motivated them to
participate more in the intervention..

Two main limitations (both of them related) can be high-
lighted from the case study, namely the large number of psy-
chological skills addressed by the YoungRes program and the
small sample size of the interventions. During the YoungRes
program, 11 psychological skills are addressed, each one in
a one-hour session. Including all this content in 11 sessions
was a difficult task for many reasons, such as, the complexity
of some of the concepts that need to be explained in only
one hour (like self-instructions), or the limited available time
included in the sessions to talk specifically about the theoreti-
cal concepts approached during the gameplay, among others.
In addition, due to the large number of psychological skills,
the duration of the intervention requires a lot of time from the
schools, and this, together with the fact that if a student misses
one or two sessions, he/she has to be considered absent from
all of them, has lead to smaller than expected sample sizes.
Therefore, here lies a complex decision: to make the video
game longer, to cover more content, or to make it shorter and
attract more stakeholders. However, the authors considered
that the program should prioritize correctly explaining the
psychological skills, even if that meant to extend the inter-
vention. Probably the problem of the limited sample could
be overcame with extra organization between the schools
and the research group, but extra sessions would ensure that
the content already presented is clearly understood by the
students.

In conclusion, although it is true that there are some points
of the intervention that need to be improved, it is also
true that significant changes were found in the children’s
behaviour after playing the serious video game. Furthermore,
the feedback received by the students during the intervention
demonstrates that this approach encourages and motivates the
children in a way that other traditional interventions do not,
which in our opinion, is the greatest strength of the YoungRes
program.
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