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Abstract

Social behavior is important in forming healthy interpersonal relationships and creating a harmonious society. This study aims to examine theories and
findings related to the development of social behavior in students with special needs, particularly those with hearing impairments, through a literature
review method. The study was conducted by selecting seven articles from various academic sources and using qualitative-descriptive analysis. The
results indicate that communication limitations among students with hearing impairments can hinder social interaction, empathy, and cooperation.
However, gamification has been proven to enhance learning motivation, strengthen teamwork through elements such as points, badges, leaderboards,
and group challenges, and encourage prosocial behavior. Some studies also suggest that cooperatively designed gamification can foster empathy and
tolerance. In conclusion, innovative gamification has great potential to improve the social behavior of deaf students.
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Introduction

Social interaction is a crucial aspect of an individual's
life, especially for children and adolescents who are
undergoing intense social-emotional development.
Social skills such as cooperation, empathy, and self-
control are important foundations for individuals to
function adaptively in their social environment and
build healthy interpersonal relationships. These
abilities also play a role in preventing social isolation
and supporting academic success and psychological
well-being [1]. The Social Skills Improvement System
(SSIS) framework into five key competencies,
namely: self-awareness, self-management, social
awareness, relational skills, and responsible
decision-making. These five domains are in line with
the CASEL (Collaborative for Academic, Social, and
Emotional Learning) framework, which emphasizes
the importance of structured, competency-based
social-emotional training. [2], [3].

However, students with hearing impairments face
more complex challenges in developing social
behavior. The main obstacle lies in limited access to
verbal and nonverbal communication, such as facial

expressions, voice intonation, and understanding the
context of interactions [4], [5]. The students with
hearing impairments often experience delays in
acquiring sign language and spoken language, which
affects their ability to respond appropriately to social
cues [6]. This causes them to experience difficulties in
forming relationships, resolving conflicts, or actively
participating in the school social environment. In the
context of inclusive education, this condition requires
a learning approach that is not only disability-
friendly, but also visually communicative and
interactive.

One approach that is beginning to be widely
researched and used is gamification, which is the
application of game elements such as points, levels,
challenges, and rewards in non-game contexts,
including education. The gamification can increase
student motivation and engagement through a fun
and healthy competitive approach [7,43]. For general
students, gamification has been proven to encourage
engagement and learning achievement. Meanwhile,
for students with hearing disabilities, the positive
impact of gamification is even more significant
because it can function as a visual communication
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medium that bridges social barriers. Gamification
provides a concrete and explicit context for social
interaction, making it easier for hearing-impaired
students to understand social norms and dynamics

(81, [9].

Unfortunately, most research related to gamification
still focuses on improving academic outcomes or
language skills, rather than on developing social
behavior. In addition, the available gamification
media are often not specifically designed for the
needs of students with hearing disabilities, making
them less effective in addressing the challenges they
face. To address this gap, institutional support is
needed to provide inclusion-based technological
solutions. In this context, the Disability Innovation
Center (DIC) plays a strategic role as an innovative
ecosystem that connects educators, researchers,
technology developers, and the disability community.
The DIC as a collaborative space based on
participatory design, where end users (in this case,
students with hearing disabilities) are actively
involved in the technology product development
process [10]. Thus, the resulting learning media are
not only technologically innovative but also
contextually relevant and tailored to the unique
characteristics of the learners. Support from the DIC
is a key element in ensuring that gamification-based
interventions can effectively bridge social
communication  barriers and support the
development of adaptive social behaviors.

Theoretical Review
1. Gamification in learning

Gamification in learning refers to the application of
game elements such as points, levels, badges,
leaderboards, challenges, and game narratives into
non-game educational environments to increase
motivation, engagement, and the effectiveness of the
learning process [11], [12], [13]. The primary goal of
this approach is to create a learning experience that
is enjoyable, interactive, and emotionally engaging
for learners, thereby improving focus, sense of
ownership, and academic achievement [14]. Based on
Self-Determination Theory, gamification supports the
fulfillment of three basic psychological needs:
autonomy, competence, and relatedness, which form
the foundation for deep and sustained learning
engagement [15], [16].
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In the context of special education, particularly for
students with communication barriers such as
hearing impairments, gamification has significant
benefits in improving information retention,
concentration, social interaction, and learning
motivation [17], [18]. For example, gamification that
integrates sign language and visual elements has
been proven to enhance cognitive responses and
strengthen the active engagement of deaf students in
the learning process. Beyond cognitive aspects,
gamification also plays a role in strengthening social
behavior through game dynamics such as teamwork,
healthy competition, instant feedback, and shared
achievements, which foster positive social
interactions within the classroom [19].

Gamification strategies based on game dynamics such
as narrative, role-playing, and tiered challenges not
only activate cognitive aspects but also facilitate the
development of social-emotional competencies such
as self-confidence, perseverance, and a sense of
achievement which are crucial for students with
special needs [20]. In the context of digital and hybrid
learning, gamification supported by technology such
as mobile learning and augmented reality (AR) is
increasingly relevant for inclusive implementation, as
it can provide visual, flexible, and adaptive learning
access tailored to the characteristics of students with
hearing disabilities.

Thus, gamification in learning is not only an
alternative pedagogical approach but also a
transformative strategy for building an inclusive,
participatory, and meaningful learning environment
that can meet the needs of all learners including those
with communication barriers such as children with
hearing impairments.

2. Social behavior in students with hearing
impairments

Students with hearing impairments often face
barriers in developing social skills such as
cooperation, nonverbal communication,
understanding emotional expressions, and building
empathy for others [21]. Limitations in acquiring
spoken language and sign language, especially at an
early age, can lead to delays in understanding social
norms, reduce opportunities for interaction, and
increase the risk of social isolation and anxiety in
inclusive learning environments [22].
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Nonverbal communication such as body language,
eye contact, and facial expressions are often not fully
understood by deaf students without special training.
This can lead to misunderstandings in social
interactions that negatively impact their self-
confidence and social acceptance in the school
environment [23]. Therefore, effective social
interventions need to be designed not only to
improve linguistic communication but also to
strengthen interpersonal skills and social affectivity
that support true inclusion.

One approach that is gaining traction is technology-
based intervention. Interactive  educational
technology enables deaf students to explore social
scenarios repeatedly, safely, and in a structured
manner through digital media. Digital interventions
also provide space for personalized learning, where
content can be tailored to the social-emotional
development level of the students. Some applications
even allow for automatic tracking of social skill
development, providing immediate feedback that is
highly useful in adaptive learning processes [24].
Furthermore, this technology has great potential to
encourage active engagement among deaf learners,
as it is visual, engaging, and accessible without verbal
barriers [25]. Thus, technology-based intervention
approaches not only offer pedagogical solutions but
also contribute to the holistic improvement of the
social quality of life of deaf students within the
framework of inclusive education.

3. The role of the Disability Innovation Center
(DIC)

The Disability Innovation Center (DIC) is a strategic
institution that functions as an incubator for inclusive
technology, with a primary focus on the development,
validation, and dissemination of digital solutions
based on the real needs of people with disabilities.
DIC adopts a user-centered design and participatory
innovation approach, enabling people with
disabilities, educators, technologists, and other
stakeholders to actively engage in every stage of
innovation from initial research to implementation.
Through  multidisciplinary collaboration, DIC
provides the technical and human resources needed
to design, test, and refine gamified learning media,
oriented toward the principle of inclusivity by design.
Additionally, DIC functions as a training center that
educates teachers, facilitators, and content
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developers on how to use and integrate technology
into inclusive educational practices. Thus, DIC not
only develops products but also builds the capacity of
the educational community to ensure the sustainable
use of technology.

One of DIC's main strengths is its ability to validate
evidence-based interventions by combining
quantitative and qualitative evaluation methods that
focus on the effectiveness, accessibility, and social
impact of the developed technology [26]. This enables
the gamified learning media produced to be tailored
to the specific needs of students with hearing
impairments, both from a sensory, cognitive, and
socio-emotional perspective [27].

Furthermore, DIC plays an important role in
connecting research results and technological
innovations with inclusive education policies.
Through advocacy and partnerships with
government institutions, donor agencies, and
disability communities, DIC expands the reach of
adaptive technology utilization on a systemic scale.
This ecosystem-based approach positions DIC as a
driver of transformation in delivering equitable,
participatory, and sustainable education for all
learners, including those with communication
barriers such as hearing impairments.

Methodology

This study uses the Literature Review research
method, which is a research method conducted by
collecting sources or data related to the topic of
discussion obtained from various sources such as
books, newspapers, journals, magazines, the internet,
and other libraries. A literature review is the process
of identifying, evaluating, and interpreting
summaries derived from research evidence with the
aim of answering research questions [28], [29], [30].
This research is generally conducted without having
to go directly to the field to find sources related to the
topic being discussed. Literature review research is
based on several written works, including published
and unpublished research results. In conducting a
literature review/literature review, there are several
basic steps that need to be considered according to
Snyder (2019): (1) Designing the review; (2)
Conducting the review; (3) Analysis (4) Writing the

review.
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Next, the analysis procedure is carried out on the
selected articles by noting information related to the
author, year of publication, and location of the
research, object, subject, measurement, intervention
design, and findings. Then, descriptive data analysis
is performed to draw conclusions about the main
ideas of each literature in a structured and factual
manner.

Findings and Discussion

1. Integration and implementation of
gamification for the hearing impaired

Contemporary research shows that the integration of
technology with gamification elements can
significantly improve attention span, working
memory, and social skills in students with hearing
impairments. This combination creates a dynamic
and contextual learning experience, where learners
not only observe visual information but also actively
engage through digital interactions based on
challenges, narratives, and reward systems [19].
From a neurological perspective, gamification
activates dopaminergic pathways that trigger the
brain's reward center, thereby enhancing intrinsic
motivation and emotional engagement [8]. For deaf
learners who face challenges in language processing
and social interaction, this approach provides an
alternative learning pathway that is more visual,
exploratory, and empathetic [32], [33]. Several
applications have been developed to address their
needs, such as a 3D-based sign language learning
platform using badge systems and missions [34],
[35]. A narrative game simulating social situations to
train cooperation and symbolic communication [36].
The implementation of gamification design elements
such as levels, social missions, collaborative
leaderboards, and symbolic rewards has proven
effective in building collaboration and conflict
resolution skills [20]. Thus, gamification opens up
opportunities for cognitive and socially responsive
inclusive education transformation for deaf learners.

2. Infrastructure and innovation support from
DIC

The involvement of the Disability Innovation Center
(DIC) in the development of technology-based
curriculum and learning platforms plays a crucial role
in driving inclusive education transformation. Not
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only acting as a technology provider, DIC also builds
learning systems that are oriented towards the
diverse needs of students with disabilities through an
inclusive design thinking approach [26]. This
approach positions students with disabilities not
merely as passive users but as active co-creators
involved in the process of identifying problems,
exploring solutions, and evaluating the final design.

By applying the principles of co-design and human-
centered innovation, DIC encourages meaningful
participation from deaf students in defining the
features, structure, and content of gamified learning
media. This aligns with the “nothing about us without
us” paradigm, which is a cornerstone in the
development of adaptive and inclusive technology
[37]. In this context, the involvement of end-users in
the innovation cycle not only improves the accuracy
of needs but also builds a sense of ownership and
digital empowerment for students with disabilities.

Furthermore, DIC involvement in the curriculum also
includes aligning digital learning content with
learning outcomes specific to students with sensory
impairments. DIC plays a role in adapting the national
competency framework into interactive modules,
gamified narratives, and simulations that enable
students with hearing impairments to access,
understand, and reflect on the material visually and
kinesthetically [38]. For example, learning social
values such as empathy, collaboration, and
communication can be packaged in the form of
collaborative challenges, role-playing games, or
storylines that facilitate safe and meaningful social
learning experiences. DIC also has the capacity to
provide training for teachers and technology
developers to understand the principles of inclusive
curriculum design and build synergy between
pedagogy, technology, and specific disability needs.
This positions DIC as a bridge institution between the
education community, the world of technology, and
disability-friendly social policies. Thus, DIC's role is
not only as a provider of technology products, but as
a key actor in the systemic process of creating
inclusive, transformative, and sustainable education.

3. Impact on social behavior
A longitudinal study shows that the implementation

of gamification can have a significant positive impact
on improving social interaction, teamwork, and
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communication initiatives among deaf children [39].
During the intervention period, which lasted more
than six months, children who participated in the
learning program with game elements showed
improvements in the frequency and quality of social
interactions, both with peers and teachers. These
findings reinforce the hypothesis that the
gamification approach not only increases cognitive
engagement but also creates a social learning
environment that facilitates consistent and
measurable prosocial behavior [19,42]

The success of the intervention is reinforced by the
behaviorist and constructivist frameworks in its
learning design. The behaviorist approach is
implemented through a reinforcement loop positive
reinforcement in the form of points, badges, or access
to the next level for each displayed social behavior.
This aligns with Skinner's principle of operant
conditioning, where visual stimuli and digital
rewards function as reinforcers to repeat the desired
behavior [40].

Meanwhile, the constructivist principle is realized
through interactive problem-based learning
scenarios that allow students to build social
understanding through exploration, reflection, and
collaboration in socially relevant contexts.

Gamification-based programs also provide space for
repeated social simulations, where learners can try
out and correct behaviors without the risk of real-
world social consequences. This is particularly
important for deaf children, who often experience
anxiety or confusion in real-world social interactions
due to communication barriers [6]. Through game-
based repetition and virtual interactions, learners not
only learn to recognize social situations but also form
new, more adaptive social schemas.

Furthermore, the importance of sustained long-term
interventions, as changes in social behavior require a
gradual and consistent process. Their study shows
that the impact of AR-based gamification tends to
increase progressively from week to week, especially
when intervention content is individually tailored
and accompanied by support from competent
teachers or facilitators. This personalization aspect is
what makes it highly effective in special education
interventions [41].
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Conclusion

Gamification offers an innovative, participatory, and
transformative learning approach that significantly
improves the quality of learning and social
engagement of students, especially those with
hearing impairments. This technology has a positive
impact in creating a more inclusive learning
environment through experiential learning that relies
on visual interaction, digital narratives, and safe and
flexible social simulations. One of the main
advantages of gamification is its ability to present
material in an engaging and enjoyable way without
compromising the depth of content, thereby
enhancing motivation, information retention, and
emotional engagement among learners.

The benefits of gamification are evident in the
application of game elements such as missions,
rewards, points, challenges, and digital avatars,
which serve as pedagogical tools to encourage
collaboration, communication, and the reinforcement
of prosocial behavior skills that pose a major
challenge for deaf learners in inclusive settings. In
addition, gamification also has a strategic function in
creating interactive, adaptive, and individual-needs-
based learning scenarios, so that students participate
more actively and feel they have control over their
learning process.

With the support of the Disability Innovation Center
(DIC), the development of gamification technology
has become more contextual, collaborative, and
sustainable. The DIC plays a crucial role as a
synergistic bridge between educators, technology
developers, researchers, and the disability
community. The DIC’s function is not only as a
technology facilitator but also as a driver of social
innovation, ensuring that learning products are
rooted in real needs and have a long-term impact on
social inclusion. The co-creation and participatory
design approaches used by DIC strengthen the value
of active involvement of students with disabilities in
the educational innovation process, making them
independent learners rather than mere objects of
assistance.

This study concludes that the integration of
gamification and institutional support such as DIC
forms an inclusive learning ecosystem that not only
addresses the communication and social challenges

Volume 33 | Issue 1 | April 2025



Gamification in teaching social behavior

of deaf students but also contributes to building
character, independence, and adaptive social
behavior. To effectively implement this system, cross-
sector collaboration is required, involving
educational institutions, government, innovation
centers, disability communities, and technology
developers. This collaborative effort is crucial to
ensuring the long-term success of technology-based
learning models while guaranteeing equal and
dignified access to education for all learners.

With the rapid development of educational
technology and increasing awareness of the
importance of inclusive education, ethically designed,
adaptive, and participatory gamification has great
potential to be replicated, modified, and developed in
various educational contexts. Therefore, the findings
of this study can serve as an important reference for
policy-making, curriculum development, and teacher
training to achieve fair, innovative, and learner-
centered educational transformation. Based on the
study results, it is recommended that gamification be
systematically integrated into special and inclusive
education curricula to enhance the engagement and
social development of students with hearing
impairments. To support this, teacher capacity
should be strengthened through training in the
design and implementation of technology-based
gamification, and collaboration between educational
institutions, technology developers, and disability
communities should be encouraged to ensure that the
resulting products are more contextual and have a
tangible impact. The role of institutions such as the
Disability Innovation Center (DIC) also needs to be
strengthened as a center for innovation and
assistance in the development of inclusive learning
technology. In addition, regulatory and financial
support from the government is crucial to ensure the
sustainability of this program, while upholding the
principle of universal design so that gamification can
be accessed equally and fairly by all students.

The recommendation from this study is the need for
further development of gamification-based learning
media specifically tailored to the characteristics and
needs of deaf students with disabilities. Gamification
design should incorporate sign language, interactive
visualization, and easily understandable digital
narratives to effectively reach students with
communication barriers. Additionally, it is important
to directly involve students with disabilities in the
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testing and evaluation process of the developed
learning media, ensuring that the resulting product is
truly relevant, effective, and inclusive. Researchers
are further advised to empirically test the
effectiveness of this gamification model across
various educational levels and learning contexts, both
online and offline, to obtain more comprehensive and
applicable findings.
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