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Abstract

Background: For years, Mexico has reported the highest global incidence of school bullying, with approximately 19% of
students going through some form of hostile peer interactions. Despite numerous interventions, these harmful conducts remain
deeply entrenched in educational environments.

Objective: To address this issue, we devel oped Bernstein, a serious game that promotes assertiveness—an essential protective
factor that reduces the negative effects of bullying.

Methods: Bernstein was designed using multiple composite scenarios, amethodology grounded in cognitive behavioral therapy.
To evaluate the game’s effectiveness, we conducted an exploratory trial using the Rathus Assertiveness Schedule to assess
assertiveness levels before and after the intervention. Participants were high school students who met the inclusion criteria of
being open to playing a serious game (with no prior gaming experience required) and having access to a computer with internet
connectivity for remote participation. A total of 100 students (65 boys and 35 girls) enrolled in the intervention; however, only
46 participants in the treatment group and 46 in the control group completed the study, resulting in a dropout rate of 8% (8/100).
A paired 1-tailed t test was used to compare pre- and postintervention scores within each group, and a one-way ANOVA was
conducted to compare the average score improvements between the 2 groups.

Results: The treatment group showed a pretest mean Rathus Assertiveness Schedul e score of —2.78 (SD 25.93) and a posttest
mean of 1.69 (SD 29.48), with apaired 1-tailed t test yielding a P value of .01. The control group had a pretest mean of 2.07 (SD
25.69) and a posttest mean of —2.39 (SD 32.98), with a paired 1-tailed t test yielding a P value of .04. The one-way ANOVA
(between groups) yielded a P value of .006, indicating a statistically significant difference, favoring Bernstein over the alternative
protocol. Participant feedback highlighted the game's engaging narrative and character design, although usability issues, such as
navigation challenges, were noted as areas for improvement.

Conclusions. Theresults suggest that Bernstein isapromising tool for promoting assertivenessin high school students, providing
apotential strategy for addressing bullying-rel ated i ssues. The study underscoresthe value of integrating Bernstein into educational
programs, offering students a safe and interactive environment to develop resilience. As an exploratory trial, this study faced
limitations affecting the generalizability of findings, including the remote format’simpact on facilitator guidance and arelatively
small sample size. Further trials with larger, more diverse groups are recommended to validate these early results and enhance
Bernstein’s scalability as part of a comprehensive antibullying strategy.
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Introduction

Background

“Bullying” is a term used to describe the aggressive and
intentional acts carried out by an individua or a group
repeatedly against an individual [1]. Ever since bullying was
recoghized as a psychosocial problem, several research groups
have investigated its causes, aswell as possible waysto eradicate
it[2,3].

It commonly takes place in spaces where people spend time
together (eg, school, work, etc). With the advancement of
technology, new forms of bullying have emerged, such is the
case of cyberbullying [4]. An example of cyberbullyingisonline
harassment. In this form of digital bullying, the abuser has the
advantage of being able to invade the personal space of the
person being bullied at adistance, keeping hisor her real identity
anonymous, whichin turn allows him or her to provoke greater
fear in the person being bullied [5].

Those who have experienced public humiliation, including
bullying and cyberbullying, are considered to be more likely to
commit suicide [2]. Therefore, worldwide, multiple programs
and initiatives have been carried out to counteract its effects.
However, as studies show, this problem continues to grow [6].

According to information presented by the Organization for
Economic Cooperation and Development, Mexico has held the
first place in cases of bullying at school on various occasions
[7,8]. In 2019, the results of the Programme for International
Student Assessment test indicated that approximately 19% of
studentsin the country had experienced someform of bullying.
Furthermore, it was stipulated that a significant number of
suicides committed by children in Mexico were due to cases of
bullying, and, unfortunately, these nhumbers are expected to
increase[9].

To contribute to the solution of this issue, we started a new
project. A recent analysis of interventions to prevent bullying
in schools showed that enhancing interpersona skills,
particularly assertiveness, stands out as the most effective
protective factor in mitigating its consequences [10]. With this
insight, we decided to develop a solution that promotes said
protective factor.

To appea to a young demographic, we chose to work with
serious games[11]. A serious game differentiates from regular
games in that they have an additional objective that can be
educational or illustrative [12].

To ensure that the protective factor is properly addressed, we
made use of the multiple composite scenarios (MCS), a
methodol ogy for the design of seriousgamesrooted in principles
of cognitive behavioral therapy (CBT) [13]. Unlike other game
design approaches, MCS offers a unique blend of versatility
and specificity, providing a comprehensive framework for
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crafting immersive experiences that properly address mental
problems. The game we created with it is called Bernstein.

Bernstein is a serious game that promotes the development of
assertiveness in high school students. To assess its potential
benefits, we carried out an exploratory trial. This paper outlines
thefindingsfrom thisintervention, delving into its benefits and
limitations. Furthermore, we discuss our plans for future work
aimed at enhancing its overall effectiveness.

Notions of Bullying

Bullying isthe deliberate, intentional, and repeated use of force,
threats, and coercion to abuse; cause fear or distress; dominate;
harm; exclude; and intimidate physically (eg, slapping, hitting,
and kicking), verbally (eg, threatening, yelling, and insulting),
and psychologically (eg, denigrating and belittling) an individual
or a group of people who are unable to defend themselves
[14-19]. Bullies (ie, perpetrators of the aggression) usually
choosetheir targets based on characteristics such as appearance,
disahility, age, race, religion, sex, and so forth [18,20].

People become bullies for various reasons including imitation,
having a low self-esteem, or experiencing violence at home
[21-23]. The person most affected by bullying is the one who
receives the aggressive acts, that is, the recipient. As a
consequence of bullying, those who are bullied may develop
depression, drop out of school, or commit suicide[2,17,24].

Different actors intervene in bullying in addition to the
perpetrator and the recipient, including facilitators (those who
join the bully to antagonize others), reinforcers (those who do
not antagonize but indirectly support the bullying by either
making fun of thetarget or encouraging the bully), bully+target
(those who are both a bully and a recipient of bullying),
defenders (those who in some way help the target), and
bystanders (those who witness the bullying but do not act
accordingly) [25]. It should be noted that these extra actors are
not necessarily present on every occasion.

Given its prevalence in modern societies (from 17% to 20.8%
in some sectors), bullying is considered a sociocultural
phenomenon [15,18]. It is believed that more than 50% of
students worldwide have been involved in some form of
bullying, astargets, bullies, or bystanders[17].

Some of the strategies that exist to deal with this phenomenon
include school programs, institutional policies, ruleswithin the
classroom, teacher training, information campaigns, awvareness
campaigns, discussion forums, workshops, psychological
interventions, and educational interventions, among others
[15,17].

The type of consequences experienced by the recipients of
bullying depends on the severity of the attacks. There are cases
in which the recipients do not experience consequences in the
mid- to long term. This is due to a series of factors that are
directly related to the level of affectation of the recipient. That
is, the greater the presence of certain factors, the stronger or
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weaker the consequences may be. These types of factors are
known asrisk factors (those that reinforce the negative effects)
and protective factors (those that reduce the negative effects).

Selection of the Protective Factor to be Promoted

To learn which factors related to bullying cause the greatest
affectation in young students, we conducted a review of the
literature. Furthermore, we searched for factors that may help
reduce the affectation by this psychosocial phenomenon (ie,
protective factors). For this task, we consulted various mental
health articles related to interventions carried out in schools
[1,2,21-23,25,26].

We found that having alow self-esteem and social isolation are
2 of the most relevant risk factors. In contrast, having a greater
number of social relationships, being assertive, and having a
high sdlf-esteem were shown to be the most prominent protective
factors in reducing the negative effects of bullying. It should
be noted that we found that increasing self-esteem is effective
in elementary school children but not as effective at older ages.
Given that our target audience are high school students, for our
project, we chose to focus on the promotion of the protective
factor of assertiveness.

Assertiveness should not be confused with aggression, which
istheforceful or disrespectful expression of one’'sway of seeing
things, or the imposition of one's needs onto others.
Assertiveness is an essential, interpersonal behavior that aims
to enable individuals to (1) minimize power differences that
may exist with others; (2) act in their own best interests; (3)
stand up for themselves without undue anxiety; (4) expresstheir
beliefs, concerns, feelings, interests, needs, opinions, point of
view of things, and personal rights honestly; (5) exercise their
rights; and (6) share privately held information with peoplein
a position of authority [27-29]. This while respecting and
acknowledging the rights of others.

Games and Bullying

Oursis not the first project that aims to address a psychosocial
issue such as bullying by making use of a video game. Video
games offer players the opportunity to try different paths and
learn different points of view and perspectives in digital
environments [30]. For that reason, it is believed that they are
capable of promoting behavior change, problem-solving, and
acquisition of skills.

Themain goa of commercial video gamesisto entertain. Games
whose purpose goes beyond entertainment are referred to as
serious games. Serious games differ from commercial games
in that they have an additional objective [12]. Among the
objectives that these usually pursue are raising awareness,
teaching, training, changing perceptions, persuading, promoting
skill development, improving attitudes, instilling positive
attitudes, nurturing player empathy, and so forth [16,18,30-41].

To achieve this goal, serious games make use of formal
strategies and techniques. Such isthe case of serious gamesfor
education, which make use of pedagogical methodologies to
teach a concept or skill [42]. Other topics covered by serious
games include caring for the environment, mental health, and
sports, among others[11,13,43,44].
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There are various game titles related to the subject of bullying.
StopBully is a serious game that through role-playing puts the
player in the role of recipient or bystander, thus simulating
real-world situations [16]. Its objective is to prevent bullying
by helping recipients improve their behaviora competence to
avoid or face situations [39].

Conectado is an educational game that seeks to increase
awareness among young people about school bullying [31,32].
This title puts players in the role of recipients with the aim of
fostering in them empathy with those who are bullied.

FearNot! is a serious game that takes place in a virtual school
with characters typical of everyday school life (eg, bullies,
recipients, bystanders, and helpers) [35]. Its goal isfor players
to observe bullying scenarios and interact with the recipients,
aswell as advise them on the best way to deal with the situation.

Stop bullying now! is a serious game whose goal is to enable
caregivers of people with disabilities to learn how to respond
to bullying situations [18]. To do this, it presents different
characters and situations, such as children and adults with
disabilities, parents, teachers, supervisors, and bullieswho show
different bullying behaviors.

Happy Classis a role-playing game (RPG) in which students
experience the role of bullying bystanders through chat [41].
Its goal is for players to understand the seriousness of the
damage caused by cyberbullying and the important role of
bystanders while learning how to prevent further violence by
taking appropriate action.

The game studio Disparity developed and published an indie
title that covers the topic of bullying called “Ninja Pizza Girl”
(NPG). NPG narrates the story of a 16-year-old girl named
Gemma, who works in her father’s business delivering pizzas
and who isforced to face “the most ruthless enemies a teenage
girl can have: other teenagers’ [45]. Throughout the story told
in NPG, topics such as self-esteem, bullying, and resilience are
discussed. Enemiesin thisgame attack the player through insults
and taunts. An interesting detail about the production of NPG
isthat part of the team that worked on the game had previously
been arecipient of bullying [46].

A Day at my School is a serious game developed with Unity
that highlights the perspective of a bystander and that presents
asituation in which the abuser becomes the recipient. Thistitle
consists of 2 stages whose objective is to raise awareness and
motivate the player to report bullying when the situation arises
[47]. It should be noted that this serious game is available for
free on the web.

A research group a Leuphana University presented the
conceptual design for Bully you, Bully me, a serious game that
asks playersto enact scenarios of bullying to make them reflect
about the consequences of their actions [48].

There are also commercial gamesthat deal with bullying. Such
is the case of Bully, an action and adventure game set in an
open world environment [49]. In Bully, the player plays a
15-year-old teenager who can decide whether or not to harass
others and see what effects and consequences his actions have.
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It should be noted that its effectiveness in preventing bullying
has not been tested.

In general, serious games that address bullying tend to (1)
simulate real-world scenarios; (2) present cases of bullying; (3)
provide recommendations; (4) ask the player to take action (eg,
supporting the recipient of bullying); and (5) optionally,
encourage reflection. Furthermore, severa of thetitles presented
here contemplate their use as part of an intervention in which
a teacher or a guide uses them as an example to invite
participants to dialogue and reflect onit.

Among the limitations of the aforementioned examples are (1)
little variety of scenarios or narratives, (2) little variety of
devices on which they are available, (3) little variety of actions
that they alow players, and (4) type of audience to which they
are directed (mostly children and young people).

Inspired by other gamesthat seek to contribute to the mitigation
of bullying, we decided to present realistic scenariosthat allow
players to act and reflect on it. However, unlike them, we
decided to (1) create a game that would present different
scenarios (eg, bullying between people in the same family and
professional bullying), (2) work on aprototypethat can be used
on different devices, (3) increase the number of actionsaplayer
can perform, and (4) create agamethat isinteresting for young
and older players. Another key distinction isthat, to the best of
our knowledge, our serious game is the only one explicitly
designed to promote assertiveness in players as a strategy to
mitigate the impact of bullying they may experience. In other
words, Bernstein uniquely frames assertiveness as a practical
tool for building resilience against bullying, rather than treating
it as a stand-alone skill or ultimate objective.

Notions of Assertiveness

Assertiveness refers to a person’s ability to (1) communicate
with othersin aclear, firm, positive, honest, direct, and balanced
way; (2) stand up for hisor her own beliefs without limiting or
attacking others; (3) meet his or her own needs and concerns;
(4) demonstrate certainty in hisor her actions; (5) express what
he or she feels and thinks, even if it results in negative
consequences; (6) be direct in asking for what he or she wants
or needs; (7) behave confidently; (8) be sociable and active; (9)
take control of hisor her life; and (10) being frank [50-57]. This
differsfrom aggressivenessin that an assertive person does not
seek to impose himself or herself or harm othersto achieve his
or her goals. Assertivenessis commonly linked to job success,
aswell as personal growth and development [54,55].

Relevance of Assertivenessin Adolescence

Adolescenceisapivotal stage for socioemotional devel opment,
during which young people navigate complex identity formation
and peer dynamics. In this process, the ability to express
thoughts, needs, and emotions clearly—especially when faced
with peer pressure or conflict—becomes essential. Assertiveness
equips adolescents with the confidence and resilience to
advocate for themselves while fostering positive relationships
[27,58]. As akey protective factor, it may not only help reduce
therisk of bullying but a so enhance academic performance and
strengthen social connections.
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Games and Assertiveness

Thereisawide variety of game-based approaches that seek to
contribute to the devel opment of assertivenessin players. Such
isthe case of the model presented in the study by Cheong et al
[52] for conflict resolution, which is based on balancing the
assertiveness and cooperation of users. In the study by Hendrix
et al [59], a proposal is presented to use games to increase
children’s social competence, encouraging them to talk about
their needs. In contrast, in the study by Eng [60], a learning
strategy based on games is disclosed to teach assertive
communication and improve team play. van der Lubbe et al
[61] created a serious game to train the verbal resilience of the
players, in order to avoid scams. Finally, in another study by
van der Lubbeet al [62], aproposal for the use of serious games
is presented to empower vulnerable groups by promoting the
development of skills such as assertive communication.

In general, these approaches are characterized by presenting
activities that (1) promote the development of an interpersonal
skill (eg, assertive communication) and (2) allow players to
practice said skill through game scenarios. Unlike these
examples, our approach goes beyond fostering a single skill; it
aims to encourage holistic improvements in players mental
health by enhancing their cognitive and behavioral patterns.

Methods
Implementing MCS

Overview

We set out to develop a serious game aimed at promoting
assertiveness in students. To achieve this, we used the MCS
methodology, which enables the design of games tailored to
prevent specific mental disorders[13]. Thisadaptability (ie, the
ability to customize tasks, scenarios, dialogues, feedback, etc)
iscrucial, as the efficacy of a game depends on its capacity to
address the specific needs and challenges of its serious goal.

MCS draws on CBT principles to reduce the impact of risk
factorsand promote the adoption of protectivefactors[13]. CBT
is a psychological treatment that helps reframe negative
emotions, thoughts, memories, and ideas [63,64]. Both MCS
and CBT rely on techniques such as Socratic questioning,
definition of terms, cost-benefit analysis, and systematic gradual
exposure to achieve their objectives.

Various technological applications (eg, computer software,
mobile apps, wearable sensors, and virtual agents) have been
inspired by certain aspects of CBT. Such is the case of (1)
technology for user data collection, whichisused to collect and
analyze data such as mood changes or facial expressions; (2)
self-help software, which enables patients to address mental
health problems by presenting them psychoeducational materials
and activities; (3) technology-based activities, which aim to
facilitate activities under therapist guidance; (4) psychoeducation
online platforms, which deliver psychoeducational content
through multimedia to enhance patient understanding of their
disorder; and (5) technology for awareness and coping, which
aimsto raise awareness about mental health and help individuals
deal with life's challenges through specific tasks [13].
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It is important to note that the MCS methodology differs from
these applications by focusing on preventing mental disorders
through health games. MCS integrates the complete CBT
protocol within the gameitself, ensuring that players engagein
meaningful experiences aligned with therapeutic goals.

Risk Versus Protective Factors

A risk factor is a determinant or associated variable that
increases the chances that a person will be affected by a
problem. In contrast, a protective factor is a determinant or
associated variable that reduces the chances that a person will
be affected by a problem. For our project, the risk factor we
used was social isolation, and the protective factor we promoted
was assertiveness.

Promoting a Protective Factor With a Serious Game

To promote the adoption of a protective factor, MCS makes use
of game scenariosthat illustrate the recovery processof avirtual
patient. The steps of MCS are to (1) introduce arisk factor to
the player, (2) depict the effects that the risk factor has on a
virtual patient, (3) inform the player about important
psychoeducational facts through trustworthy characters, (4)
distract the player with game dynamics, (5) evaluate what has
been |earned with game activities, (6) defend the virtual patient,
(7) reflect on the benefits of the protective factor, (8) apply the
knowledge learned in the virtual world, and (9) involve the
player in the recovery of the virtual patient [13].

Through the creation of varied and dynamic scenarios, players
are presented with arich and immersive setup. This not only
capturestheir attention but al so ensuresthe adoption of positive
behaviors.

Toillustrate the consequences of risk factorsin anonthreatening
manner, the figure of the virtual patient is leveraged. This
approach is designed to avoid making players feel criticized or
judged. In our game, we decided to have secondary characters
fulfill this role. Our intention was to provide players with an
opportunity to interact with various nonassertive characters,
enabling them to witness firsthand the consegquences of such
behaviors.

Figure 1. Avatarsfor the main character.
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Another strategic element contributing to the overarching goal
is the unique scoring system it proposes: Love Coins. Love
Coins operate as follows: players who actively engage in
positive behaviors earn higher scores. This system was designed
as away to encourage playersto adopt healthy behaviors both
within the game context and, possibly, in the real world.

Designing Our Game

Overview

To aign with different player interactions, scenarios were
designed to gradually increasein complexity. They ranged from
practicing simple self-expression to managing more challenging
interpersonal conflicts. Some scenarios required players to
engage in assertive dialogue with in-game characters, while
othersinvolved problem-solving tasksthat fostered collaboration
and interpersonal growth.

Each scenario was crafted to mirror real-life social dynamics,
reflecting challenges that players might encounter outside the
game. Characters’ responseswere programed to adapt based on
the player’s choices (eg, rewarding assertive behavior and gently
redirecting passive or aggressive actions). This dynamic
feedback system, integrated with the Love Coins scoring
mechanism, gave playersthe opportunity to experiment, reflect,
and adjust their behavior in real time.

Furthermore, gameplay elements such as timed responses and
branching dialogues ensured that the | earning process remained
engaging while providing measurable feedback on behavioral
changes throughout the gamepl ay.

Bernstein

The name of the title we created using MCS is Bernstein.
Bernstein is an RPG with features such as puzzles and
exploration (Figures 1-3). The plot of our serious game focuses
on rescuing afriend who istrapped in adungeon (Figure 3). To
do so, the player must enlist the help of people who are very
socially isolated and not assertive. Bernstein’s prototype was
created with the tool RPG Maker.
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Figure 2. Example of a conversation.
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No estudies tanto.

No te sobreesfuerces.
(Estasfenfermg?

¢Qué nunca paras?

You should take it e:

Descuida, es solo que he estudiado mucho.

Do not worry, | have been studying a lot.

Narrative

The plot of the game takes place at the Bernstein Institute, a
boarding school located in what was previously acastle. Rumors
recently spread among the students, speaking of the existence
of a hidden treasure somewhere in the underground dungeon,
a restricted access section of the facilities. This draws the
attention of Leopold Stotch, the protagonist’s classmate, who
decides to venture out on atreasure hunt.

What L eopold did not know before embarking on aquest isthat
this dungeon was designed with various mechanisms to ward
off intruders, some of supernatural origin. For that reason, he

https://games.jmir.org/2024/1/e58452
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gets trapped with no apparent way out. The game begins the
moment the player receives a call for help from Leopold. To
get to where his or her friend is, the player must make his or
her way through obstructed paths. To do so, the player will need
specific tools. Fortunately, everything needed by the player can
be found within the institute itself. However, the player will
have to convince the owners of said tools to cooperate.

To win, the player must help hisor her new friendsto overcome
their insecurities and become more assertive. By doing so, the
player can get the items needed to enter the section of the
dungeon where Leopold istrapped. A walkthrough of the game
isshown in Figure 4.
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Figure 4. Walkthrough of the game.
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Gameplay

The game'smap is divided into 2 sections:. the boarding school
and the dungeon (Figure 4). The boarding school is an open
area, which the player can freely explore. It isin this section
where the classmates who can help the player in his or her
adventure are found. In contrast, the dungeon is a closed space.
It has 6 doors that can be opened with a different object. Five
of these doors, when opened, lead to a puzzle that the player
must solve. The sixth door is where Leopold is trapped, so
opening it ends the game.

https://games.jmir.org/2024/1/e58452

RenderX

To win, the player must (1) earn many Love Coins by helping
hisor her new friendsto be more assertive, (2) get specificitems
to open doors, and (3) solve the puzzles. The game has 3
different endings (good, regular, and bad). Which onethe player
gets depends on the score he or she obtains.

Game Scenarios

Tofacilitate the understanding of the MCS present in the game,
we summarized the content of the game in Table 1. The first
rows present the name of the characters and the object they
possess. The subsequent rows break down the steps of MCSfor
each character.
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Table 1. Game scenarios present in Bernstein.
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Character
Felix Abel Samuel Elena Beatriz
Specific object
Wrench Book of glyphs Pickaxe Battery Stethoscope
Step
Step 1: Present  Player learnsthatthe  Player learnsthat the ~ Player learnsthat the  Player learnsthat the  Player learnsthat the
risk factor character believesthat  character triesto be character thinks that character isaperfection- character sees every-
thingswill get avkward  better because hefeels what helikesisnotas  ist, shewantsto do ev- thingin achaotic or
or something will go obliged to important and noone  erything the “right” catastrophic way
bad if he tells others cares way
what he wants/needs
Step 2: Show Character has no Character demandsalot Character isvery pess  Character seesflawsas Character is constantly
consequences  friends, avoidstalking fromothersandisun-  simistic unacceptable, even her  stressed about every-
to others happy own thing
Step 3: Psychoe-  Discussion topic: We  Discussion topic: One  Discussiontopic: Learn Discussion topic: Discussiontopic: Learn
ducate cannot know everything should do thingsthat  to seethe good things  Things can be good to tolerate uncertainty
with absolute certainty, one enjoysand likes about oneself without being perfect
we have to be open to
try new things
Step 4: Distract  Talk about machines Talk about hobbies Talk about treasuresin  Talk about her camping Talk about his piano
with activities the boarding school trips lessons
Step5: Evaluate Theplayer musttryto  The player must high-  The player must men-  The player must identi- The player must ana-
what was check whether what the  light the importance of  tion hisor her successes  fy the negative and lyzethesituation redlis-
learned character thinksistrue not pleasing everybody positive side of things  tically
Step 6: Defend A character appears The character’'solder A colleague pointsout  The character beginsto The character receives
thevirtual pa=  sayingthat it will not  brother appearstore-  that theworldiscruel ~ worry when she sees aphone call about a
tient gowell for him mind him of hisduties and goalsarenot easily her leavesblown by the new project
met wind
Step 7: Reflect  Interacting with others  You would feel better ~ Your qualitiesdo mat-  Rarely issomething all  Sometimes things ook
on benefits may be better thanyou saying “I would like ter good or al bad bad because you feel
expect to...” instead of “I have bad about them
to..”
Step 8: Apply  Puzzle: Danger Room  Puzzle: Confront Mon-  Puzzle: Infinite Corri-  Puzzle: Mayan Tablets  Puzzle: Room of Lights
knowledge ster dor
Step 9: Involve  Closing argument: A Closing argument: Closing argument: No  Closing argument: Closing argument: You
the player good outcomeisalways Having thefreedomto matter how adversethe Thingsdo not haveto  haveto avoid getting
possible decide isimportant future looks, therewill  beperfecttobegood  carried away
always be good things
ahead
. withdraw at any time without conseguences. Participant data
Evaluation Y = P

To explore the effects produced by our game, we compared
Bernstein with an aternative protocol in a controlled
intervention. For this purpose, we made use of a speciaized
instrument to measure assertiveness. In addition to that, tolearn
about the participants' experience, abrief survey was conducted.
With the information that we obtained, a quantitative analysis
was conducted. To report our results, we followed the guidelines
presented in the study by Montgomery et a [65].

Ethics Approval

The study received prior approval from the Universidad de
Colima ethics committee. All participants provided informed
consent, confirming that they had read and understood the
study’s purpose, procedures, potential risks, and their right to

https://games.jmir.org/2024/1/e58452

were collected and processed anonymously to ensure privacy.
Students were informed that participation was voluntary, with
no financial or material compensation provided.

Evaluation I nstrument

Overview

To assess participants’ abilities before and after the tria, we
used the Spanish edition of the Rathus Assertiveness Schedule
(RAS) [66,67]. This version was selected due to its successful
implementation and validation throughout Latin America over
the years. Furthermore, independent studies have consistently
confirmed the RAS stest-retest reliability, internal consistency,
and validity [68,69]. The RAS comprises 30 items designed to
evaluate a person’s assertiveness. Table 2 shows the
classification of results based on the scores obtained.
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Table 2. Classification of results.

Lepe-Salazar et d

Category Score
Unassertive —-90to—20
Situationally unassertive —-20t0 0
Mildly assertive 0to 20
Assertive 20to 40
Likely aggressive 40t0 90

Alternative Protocol

The aternative protocol we chose for the comparison was an
adaptation of Your Perfect Right (YPR) [58]. YPR ams to
contribute to the development of assertiveness-related skills by
presenting and evaluating different scenarios (eg, dealing with
difficult people, handling criticism, and expressing feelings)
and by providing recommendations of best courses of action.
We decided to compare our approach with YPR asit isregarded
asthe leading assertivenesstraining program and has been tested
by independent studies throughout the years [70,71]. It should
be noted that to save resources (eg, paper, printer ink, etc) and
to facilitate the execution of the intervention, an informational
website was created.

Participant Selection and Group Allocation

From January to December of 2022, studentsfrom 2 local high
schools were invited to participate in our intervention. The
selection criteriawe established were (1) to be open to playing
aserious game (previous experience with games not necessary)
and (2) to have access to a computer with internet access. In
total, 100 students accepted our invitation (65 boysand 35 girls).
They were randomly and evenly divided into treatment and
control groups through a blocked randomization process with
block sizes of 4 people. The randomization was centrally
managed to ensure an unbiased allocation. The average age of
the participantswas 17.59 years. In the end, only 92 participants
finished the experiment. The main reason why most did not
complete the study was a lack of time (eg, conflict with their
class schedule). To thank students for their participation, they
were offered extra credits in their computer science course (or
its equivalent).

Development of the I ntervention

The intervention consisted of a single 90-minute session, with
both the treatment (Bernstein) and control (YPR) groups
following identical timelines. Due to COVID-19 hedth
concerns, al activities were conducted remotely.

At the start of the session, participants completed the Spanish
edition of the RAS asa pretest to assesstheir interpersonal skills

related to assertiveness before group allocation (treatment or
control). Participants received a secure link with detailed
instructions for accessing and completing the RAS. To ensure
accurate responses, they were advised to find aquiet space, and
additional measures were taken to enhance data reliability,
including monitoring submissionsfor completenessand allowing
only 1 submission per participant.

Following the pretest, participants engaged with either Bernstein
(treatment) or a YPR session (control) for approximately 60
minutes. The session concluded with the posttest RAS
assessment to measure any changes in assertiveness levels. To
maintain the quality of the experiment, steps were taken to
mitigate potential biases: (1) evaluator bias was minimized
through automated data collection, and (2) demand
characteristics were controlled by clearly explaining the
intervention’'s purpose to participants[72].

It is important to note that, throughout the study, no adverse
events or unintended effects were observed.

Results

Treatment Group

A total of 46 students completed theintervention in the treatment
group. To protect their personal information, we assigned each
an identification code, which we used consistently throughout
the study (T1-T46). The scores they obtained before and after
playing can be seen in Table 3. To observe the effects produced
by Bernstein, we compared the pre- and posttest scores of the
participants using an inferential statistical test. The instrument
we chose for this purpose, based on experts recommendations,
was Student 1-tailed t test for paired samples [73,74]. Also
known as the paired 1-tailed t test, this instrument was used to
compare participants pre- and postintervention scoresand assess
the statistical significance of the observed differences. We
established the following null hypothesis: thereisno difference
between participants’ scores before and after engaging with
Bernstein. As shown in Table 3, the analysisyielded a P value
below .05, suggesting that the intervention likely influenced the
outcome.

Table 3. Pre- and posttest scores of participantsin the treatment and control groups.

Group Pretest, mean (SD) Posttest, mean (SD) P value
Treatment —2.78 (25.93) 1.69 (29.48) .01
Control 2.07 (25.69) —2.39(32.98) .04
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Control Group

A total of 46 students completed the intervention in the control
group. To protect their personal information, we assigned each
one an identification code, which we used throughout the study
(C1-C46). The scores they obtained before and after playing
are shown in Table 3. To observe the effects produced by the
alternative protocol, we compared the pre- and posttest scores
of the participants using an inferential statistical test. The
instrument we chose for this purpose was also Student 1-tailed
t test for paired samples. The null hypothesisthat we established
was the following: there is no difference between the results of
the participants before and after participatinginaY PR session.
As shown in Table 3, at P<.05, we obtained a statistically
significant result.

Statistical Evaluation of the Results

Following expert recommendations, we conducted a one-way
ANOVA [73,74]. This analysis alowed us to compare the

Lepe-Salazar et d

effectiveness of Bernstein and the aternative protocol by
examining differences in score improvements between the 2
groups. The data that we used asinput for this cal cul ation were
the average of the effects observed in both groups (ie, difference
between pre- and posttest scores). The null hypothesis we
established was the following: there is no difference between
the results produced by Bernstein and the alternative protocol
(ie, YPR) in the development of interpersonal skills related to
assertiveness.

Table 4 shows the results of our calculations. The columns
included in this table are sum of squares, degrees of freedom,
mean square, F ratio, and P value of the null hypothesis being
true. As Table 4 shows, at P value of <.05, thereisastatistically
significant difference between the 2 interventions, with the
results favoring Bernstein.

Table 4. Comparison of the results of the treatment and control groups with a one-way ANOVA.

Results ss? df MsP = P value
Between groups 1809.39 1 1809.39 7.865 .006
Within groups 20702.56 90 230.02 _d —
Total 22511.95 91 — — —

83S: sum of squares.
BMS: mean square.
°F: F ratio.

INot applicable.

Participant Experience

To learn more about the impression that participants had of
Bernstein, we asked them to respond to a form with both
open-ended and 5-item Likert-scale questions (with 1 being
totally negative and 5 totally positive). As the results suggest
(Table 5), in general, participants enjoyed the intervention and
had a pleasant experience. The highest rated factors were the

Table 5. Evaluation of Bernstein.

language used in the game and the scenery design. The factor
with the lowest score was the usability. When asked what
suggestions they had to improve Bernstein, students mentioned
the following: adding a checklist of the activities the character
must do, including directional arrows to guide the character,
adding more engaging sound effects, including side quests to
improve the player’s game stats, and adding a navigation map.

Criterion Value, mean (SD)
Usability 3.63 (1.21)
Language used 4.43 (0.92)
Narrative 4,09 (1.07)
Relationship with expectations 3.74(1.11)
Character design 3.98 (1.06)
Scenery design 4.17 (1.07)
Navigation 3.74 (1.09)
Activities 3.72(1.29)
Satisfaction 3.85 (1.06)
Experience 4.02 (0.89)
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Discussion

Principal Findings

Bullying is a serious psychosocial problem that affects a
significant number of young people. To help mitigate its
consequences, we created Bernstein, a serious game that
promotes the protective factor of assertiveness. To assess its
effects, we carried out an exploratory trial with students from
local high schools. Asthe results show, with P<.05, we obtained
statistically significant results, confirming the feasibility of
promoting assertiveness through Bernstein.

In contrast, despite having obtained a statistically significant
value, the effects of a single YPR session (the alternative
protocol) were moderately negative. YPR was originally
designed to be delivered over multiple sessions, so compressing
it into a single session likely contributed to its limited impact.
Future research should explore aternative delivery protocols,
including cumulative sessions, to better enhance assertiveness
outcomes.

Oneway to estimate the effect size of anintervention, including
those that seek to promote the protective factor of assertiveness,
is to determine Cohen d for the values measured pre- and
posttest [28,29,75]. Results of d can be interpreted as follows:
0.5 assmall, from 0.5 to 0.8 as medium, and those 0.8 aslarge.
For Bernstein, we obtained a Cohen d of 0.15885. Thesefindings
are consistent with results from similar interventions [28,29].
Although the effect size may be classified as small, research
suggests that even modest improvements in assertiveness can
yield meaningful real-world outcomes. Assertiveness enables
studentsto resist peer pressure, navigate interpersonal conflicts,
and express personal boundaries effectively, without resorting
to aggression [29,57]. Consequently, incremental yet sustained
gains in assertiveness have the potential to enhance resilience,
strengthen peer relationships, and reduce the risk of bullying
incidents.

To assess participant experience, we used a brief Likert-5
questionnaire. The highest rated features were language (4.43)
and scenery design (4.17), while usability (3.63) and activities
(3.72) scored lower, pointing to areas for improvement.
Participants suggested adding activity checklists, directional
arrowsfor navigation, and more engaging sound effects. These
insights highlight key opportunities for future iterations.
Improving usability will enhance player experience and better
align game mechanicswith mental health goals. Planned updates
include clearer visual cues such as in-game maps, side quests
to foster autonomy, new branching storylines to provide more
opportunities for practicing assertiveness in varied contexts,
and redesigned activitiesto sustain engagement and motivation.

While our study demonstrated the feasibility of promoting
assertiveness through Bernstein, conducting the trial remotely
introduced limitations. Without in-person guidance, participants
missed opportunities for immediate feedback, which could have
enhanced engagement. Real-time facilitator support, available
in face-to-face settings, would allow for clearer guidance,
encouragement, and correction during gameplay.

https://games.jmir.org/2024/1/e58452
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Although remote execution ensures safety and accessibility,
follow-up studies should aim to compare remote and in-person
interventionsto better understand how delivery modeinfluences
outcomes. A hybrid approach may ultimately strengthen
Bernstein’s impact and scalability.

Another limitation of thisexploratory trial istherelatively small
sample size of the intervention, which restricts the
generalizability of thefindings. Futureinterventionswith larger,
more diverse participant groups are necessary to strengthen
external validity and provide more conclusive evidence of
Bernstein’s effectiveness.

Bernstein simulatesrealistic social situations, allowing players
to practice expressing needs, setting boundaries, and managing
peer pressure—skills directly relevant to school and social
environments. Future research should explore the real-world
impact of these skills through longitudinal studies, follow-up
assessments, or hybrid interventions that combine gameplay
with guided reflection or role-playing exercises.

While the RAS is areliable tool for measuring assertiveness,
its scope is primarily limited to behavioral expressions (ie,
without explicitly evaluating underlying thought patterns or
decision-making processes). Incorporating complementary
metrics (eg, resilience, empathy, and cognitive or emotional
regulation scales) would provide amore holistic assessment of
Bernstein's impact. Future studies should explore these
additional dimensionsto gain deeper insightsinto how the game
influences players.

Bernstein is not the first serious game that seeks to contribute
to the solution of the problem of bullying. Although there are
other examples, to our knowledge, it isthe only title that focuses
on promoting the protective factor of assertiveness for that
purpose. Future experimentswith larger sampleswill becrucial
to compare Bernstein's effectiveness with other interventions
and to validate its distinctiveness.

L essonsLearned

The results obtained through the application of MCS were
satisfactory. In its current iteration, it offers a comprehensive
framework that facilitates the design of games capable of
promoting protective factors as well as reducing risk factors,
all while maintaining atargeted focus.

While serious games offer many benefits, they often fall short
in replicating the complexities of real-world scenarios [76].
MCS, however, empowers creators to design games that more
effectively capture and simulate nuanced, multilayered
situations. As demonstrated in this study, it has proven to be an
effectivetool for crafting settingsthat reflect real-life challenges,
enabling amoreimmersive and impactful experiencefor players.

We also identified areas for improvement. The Love Coin
system functions as a cognitive-behavioral feedback mechanism,
rewarding actions aigned with the game’s therapeutic goals.
However, it may unintentionally bias player choices by
encouraging reward-seeking over authentic exploration, leading
players to prioritize earning coins over experimenting with
diverse responses. This can limit deeper learning and reduce
the sense of freedom, affecting the realism of their recovery
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journey. Future versions could implement more balanced
scoring, rewarding effort, exploration, and varied strategies to
promote meaningful engagement.

Furthermore, we assessed the benefits of implementing MCS
for a specific issue. To ascertain its effectiveness to address
different mental problems, additional validation would be
required.

Conclusions

Bullying, characterized by physical, verbal, and psychological
aggression, continues to pose significant challenges in
educational settingsworldwide. Asofficial datasuggest, Mexico
holds the highest global incidence of school bullying. This
highlights the urgency of finding innovative and effective
solutions to mitigate its impact on students’ well-being.

In response, we developed Bernstein, a serious game aimed at
promoting assertiveness—identified as a key protective factor
against bullying. Through the MCS methodology, grounded in
CBT principles, Bernstein provides an interactive andimmersive
environment for players to develop interpersona skills. The
results of our intervention suggest that the game is a feasible
tool for fostering assertiveness, with statistically significant
improvements observed at P<.05.

While these findings are promising, it is essentia to explore
Bernstein's efficacy in comparison with other bullying
prevention interventions. EXxisting approaches, such as
assertiveness training workshops, ingtitutional awareness
campaigns, and teacher-led interventions, have shown varying
degrees of success. However, Bernstein offersaunique, scalable,
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and engaging alternative through a serious game, which may
appeal to adolescents and allows them to practice assertive
behaviorsin a safe, controlled environment.

The potential for broader impact lies in integrating Bernstein
into school curricula. Unlike traditional interventions that rely
heavily onlectures or role-playing exercises, Bernsteinimmerses
studentsin realistic situations, enabling experiential learning at
their own pace. Furthermore, the game could complement other
antibullying strategies, such as peer mentoring or mental health
support services, providing awell-rounded toolkit for educators.

Future research should focus on expanding Bernstein's
implementation across diverse educational settings to evaluate
itslong-term impact and scalability. Collaborating with schools
to integrate the game into regular curricula would allow for a
more comprehensive evaluation of its effectiveness.
Furthermore, comparative, “in-the-wild” studies with other
antibullying programs could yield insights into how serious
games such as Bernstein stack up against conventional
interventionsin promoting assertiveness and reducing bullying
incidents.

The findings presented here showcase the feasibility of using
Bernstein to promote assertiveness. While further validation
with larger samples is needed, the results offer promising
evidence that game-based interventions can play a meaningful
rolein mitigating bullying. With proper support and integration
into educational practices, Bernstein hasthe potential to become
a valuable tool in the ongoing effort to combat bullying and
foster healthier school environmentsin Mexico and worldwide.
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