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Introduction

In recent years, the incorporation of innovative and
technology-driven interventions into educational
practices has gained significant attention, particularly
in addressing the diverse needs of students with
learning disabilities. One such innovative approach is
the utilization of game-based therapy, a method that
harnesses the motivational and interactive aspects of
gaming to enhance learning outcomes. This study
delves into the realm of education by specifically
examining the effectiveness of game-based therapy
and its integration with cognitive rehabilitation on the
math performance and mathematics anxiety of
students with learning disabilities (Tomas et al.,
2016).

Learning disabilities pose unique challenges to
students, affecting their academic achievements and
impacting  their  psychological ~ well-being.
Mathematics, in particular, is an academic domain
where students with learning disabilities often
encounter obstacles. Recognizing the potential of
game-based therapy to engage and motivate students,
this research endeavors to compare its effectiveness
with a more comprehensive approach, integrating
cognitive rehabilitation techniques (Barban et al.,
2016).

The primary focus of the study is to assess how game-
based therapy, on its own, influences math
performance and mathematics anxiety in students
with  learning disabilities.  Additionally, the
investigation explores the synergistic effects of
integrating cognitive rehabilitation strategies with
game-based therapy (Ghorbani et al., 2023). The
cognitive rehabilitation component aims to target
specific cognitive processes associated with
mathematical reasoning and problem-solving,
providing a holistic and targeted intervention.
Theoretical foundations  from  educational
psychology, cognitive science, and game-based
learning inform the conceptual framework of this
study. By integrating these perspectives, the research
aims to contribute empirical evidence to the ongoing
discourse on effective educational interventions for
students with learning disabilities, particularly in the
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domain of mathematics. As technology continues to
evolve, understanding the impact of game-based
therapy and its integration with cognitive
rehabilitation becomes paramount for educators,
researchers, and practitioners seeking evidence-based
strategies to support diverse learners. This study thus
embarks on a journey to unravel the potential of
innovative interventions in fostering enhanced math
performance and mitigating mathematics anxiety
among students facing learning challenges (Michel et
al., 2018).

Furthermore, the selection of math performance and
mathematics anxiety as key variables for
investigation is grounded in their significant
implications for academic achievement and socio-
emotional well-being. Students with learning
disabilities often grapple with mathematical concepts,
leading to academic underachievement and
heightened levels of mathematics anxiety.
Understanding the nuanced relationship between
game-based therapy, cognitive rehabilitation, and
these pivotal outcomes is crucial for devising tailored
interventions that address both cognitive and
affective dimensions (Smith et al., 2019).

The research design employs a rigorous and
systematic approach, utilizing a randomized
controlled trial to compare the impact of game-based
therapy alone and its integration with cognitive
rehabilitation. Participants in this study consist of a
carefully selected group of students diagnosed with
learning disabilities in mathematics. The random
assignment to experimental and control groups
ensures that any observed differences can be
attributed to the interventions rather than pre-existing
characteristics.

In delving into the outcomes, the study not only
assesses quantitative measures of math performance
but also employs qualitative methods to capture the
nuanced changes in students' perceptions, attitudes,
and experiences. The triangulation of data sources
enhances the depth and comprehensiveness of the
findings, aligning with the principles of scientific
rigor and providing a more holistic understanding of
the interventions' impact.

This study's significance lies not only in contributing
empirical insights to the field of education and special
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needs but also in offering practical implications for
educators, policymakers, and practitioners. The
findings have the potential to inform the development
of targeted and evidence-based interventions that can
be seamlessly integrated into educational settings,
fostering inclusivity and personalized support for
students with learning disabilities.

In conclusion, this research embarks on a quest to
explore the comparative effectiveness of game-based
therapy and its integration with cognitive
rehabilitation on the math performance and
mathematics anxiety of students with learning
disabilities. By merging innovative approaches with
established cognitive rehabilitation techniques, the
study aspires to advance our understanding of tailored
interventions, ultimately paving the way for enhanced
educational outcomes and improved well-being for
students facing learning challenges in the realm of
mathematics.

Method

This study adopts a quasi-experimental pretest-
posttest design with multiple groups, focusing on the
application of game-based therapy and game-based
therapy integrated with cognitive rehabilitation to
assess their effectiveness on the math performance
and mathematics anxiety of male students with
learning disabilities in grades three to six at Noor-e-
Danesh School in Khomeini Shahr. The study's
statistical population comprises students who were
actively enrolled during the academic year 2018-
2019. Teachers at these grade levels were tasked with
collaborating with the school counselor to identify
students exhibiting lower-than-expected progress in
mathematics, despite having average intelligence and
no specific physical or sensory issues. The initial
identification process involved assessing students'
readiness and health folders.

The inclusion criteria for students were enrollment in
grades three to six, possessing average or above-
average intelligence, and exhibiting no specific
physical or mental health issues. The diagnostic
criteria for learning disabilities in mathematics were
based on the DSM-5. Teachers, having taught these
students for several months, were best positioned to
provide an initial assessment. Forty-five students
identified through this method were then referred to
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the Counseling and Educational Center of the city
with the cooperation of the school's educational and
counseling authorities and the consent of their
parents. Intelligence tests, specifically the WISC,
were administered to ensure normal intelligence
levels. Subsequently, the students underwent the Shlo
standardized mathematics test as a pretest measure of
their mathematical proficiency.

Students identified as having learning disabilities in
mathematics (LDM) based on the pretest scores and
the aforementioned criteria were further assessed for
physical and sensory health. A total of 36 students,
meeting the criteria for LDM, were randomly
assigned to three groups: game-based therapy, game-
based therapy integrated  with  cognitive
rehabilitation, and a control group. The control group
did not receive any psychological or drug
interventions during the study. The selection criteria
for exiting the study included a student's absence
from more than one session of the educational
programs and parental dissatisfaction with their
child's continued participation.

The distribution of the 36 students across the three
groups was conducted randomly, ensuring that each
grade level was represented in the experimental and
control groups. The treatment involved eight
sessions, each lasting 45 minutes, conducted over a
one-month period. The game-based therapy sessions
focused on principles such as complete acceptance of
children,  establishing  appropriate  emotional
connections, providing freedom of action in the game,
taking a leadership role, and maintaining respect for
the students. Post-treatment, all three groups were
reassessed using the research evaluation scale,
providing a basis for analyzing the effectiveness of
the interventions.

This research  methodology allows for a
comprehensive examination of the impact of game-
based therapy and its integration with cognitive
rehabilitation on the math performance and
mathematics anxiety of students with learning
disabilities. The inclusion of a control group enhances
the ability to draw valid conclusions about the
interventions' effectiveness, and the random
assignment minimizes bias. The study's approach
aligns with ethical considerations, ensuring that
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students receive appropriate interventions and that the
research contributes meaningful insights to the field
of learning disabilities in mathematics.

Results

To assess the assumptions, the Box's M test was
employed, yielding an F-value of 1.166 with a
significance level of 0.302. These results indicate
non-significance, suggesting that the variances are
homogeneous. Additionally, the Levene's test results
indicated that the variances are homogeneous for the
variables of mathematics anxiety and mathematics
academic progress.

The assumption of interaction and pre-test group
equivalence was addressed by considering the scores
of anxiety, attitude towards mathematics, and
mathematics academic progress as covariates in the
multivariate analysis of covariance (MANCOVA) as
a covariate. This approach effectively eliminates the
pre-test effect on the groups. Therefore, the
MANCOVA is viable, and the overall results of the
multivariate analysis of covariance are presented
subsequently.

This statistical approach ensures that the impact of the
pre-test is controlled, providing a clearer
understanding of the effects of the interventions on
anxiety, attitude towards mathematics, and
mathematics academic progress. The comprehensive
results of the multivariate analysis of covariance are
presented below.

To check the assumptions, the Box and Levin test was
used. The Box test is F=166.1 with a significance
level of 0.302. These results showed that it is not
significant, which indicates that the variances are
homogeneous. Also, the results showed that Lune's
test is not significant in the variables of math anxiety
and math academic progress, which indicates that the
variances are homogeneous. The hypothesis of pre-
test and group interaction was also taken into
consideration by considering the scores of math
anxiety variables, attitude towards math, and math
academic progress in the pre-test as covariance in the
multivariate covariance analysis test. In fact, with this
work, the effect of the pre-test on the group is
removed. Therefore, the multivariate covariance
analysis test is applicable; The general results of
multivariate covariance analysis are presented below.
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The significance of the multivariate test indicators,
namely, Wilks's lambda, Hotling's effect, the largest
specific root of Z, and Pillai's effect, proves that there
is a significant difference in at least one of the
variables of math anxiety and math academic
progress among the research groups.

As can be seen, the results obtained from the post-test
comparison of math anxiety and math academic
progress in the three groups by controlling the effect
of the pre-test indicate that between the three groups
in terms of math anxiety, attitude towards math, and
math academic progress There is a significant
difference.

Conclusion

This research aimed to comparatively investigate the
effectiveness of game-based therapy and game-based
therapy integrated with cognitive rehabilitation on
mathematics anxiety and academic progress in
students with learning disabilities. The study
involved 36 students with learning disabilities in
mathematics, randomly assigned to three groups:
game-based therapy, game-based therapy integrated
with cognitive rehabilitation, and a control group. The
experimental groups received training based on
game-based therapy principles, and the results of data
analysis indicated a significant improvement in both
mathematics anxiety and academic progress.
Moreover, the game-based therapy integrated with
cognitive  rehabilitation  demonstrated  greater
effectiveness in academic progress compared to
game-based therapy alone.

These findings align with previous studies by Heidari,
Zare, and Mohammadi (2018), Ghaedi, Hemati
Alamdarloo (2015), Zolfi, Rezaei (2015), Narimani,
Suleimani (2013), Sultani (2013), Rabenstein (2015),
and Di Castro et al. (2014). The use of diverse
therapeutic play approaches in treating children has
been highlighted, emphasizing the common belief in
employing games or play environments as an
indispensable feature for diagnosing and treating
children with difficulties. Regardless of the specific
orientation, these approaches generally share the
belief that engaging children in games or play helps
them explore and experiment. Through play, children
discover how to interact with the surrounding world,
cope with life skills, and master symbolic techniques
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and processes in their unique way and at their own
pace (Zhang & Kim, 2012).

Therapeutic play experiences create a safe connection
between the child and the adult, allowing the child to
find freedom and express themselves in their own
way and time. The child's attention is heightened, and
their concentration is improved as they progressively
engage in uncovering problematic situations,
exploring coping options, and choosing solutions,
with the most crucial aspect being emotional
discharge and catharsis. Game-based interventions do
not induce tension in the educational and therapeutic
environment and eliminate concerns about
performance. As children explore through play, they
gradually discover how to confront the problem,
search for coping alternatives, and choose a solution.
This  process enhances learning conditions,
generalizability, and adaptation to the natural
environment.

While various therapeutic play approaches have
distinct methodologies, they all share the fundamental
principle of using play or game environments as a tool
for therapeutic diagnosis and intervention for children
facing challenges. The playful exploration helps
children adapt to and interact with their surroundings,
promoting resilience, problem-solving skills, and
emotional regulation. The cognitive rehabilitation
component further enhances selective attention by
incorporating distractors in visual and auditory
stimuli, improving discrimination between relevant
and irrelevant stimuli presented simultaneously. The
cognitive rehabilitation tools used in this approach
vary with each exercise, preventing monotony and
ensuring that the exercises do not become repetitive
for students. These exercises, presented in the form of
games and competitions, strengthen attention,
memory, and problem-solving skills. The appealing
appearance of these games fosters excitement,
leading children to engage in these exercises
enthusiastically and without fatigue, ultimately
increasing their effort and speed of action (Gaytan et
al., 2013).
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