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z?gﬁnll %SN; Considering the importance of writing skills in students' daily activities and the
3060-656X relationship of this skill with other subjects, the present study aimed to investigate
the effect of gamification on the visual perception of first-grade students with
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with a baseline phase (A1, A2), intervention phase (B1, B2, B3), and follow-up
phase (F). Data analysis was performed using visual analysis of graphs, the
Reliable Change Index (RCI), and clinical significance using the percentage of
improvement formula. Three female first-grade elementary students with
dysgtraphia participated in the study. After identifying the effective components
in game design for the target group, a gamified learning experience was
developed and implemented. The findings showed that gamification positively
impacted the improvement of visual perception in the participants, and all three
students were able to independently identify and write Persian symbols after
participating in the experimental design. Therefore, it can be concluded that
gamification, as a novel method combining images, sound, and interactive
activities, motivates and rewards learners within the game environment. This
leads to increased and sustained attention, learning, and retention of symbols
compared to the conventional teaching model. Gamification can be utilized for
better stabilization and learning of Persian symbols in students with dysgraphia.
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Introduction

Writing, a crucial aspect of language use, is acquired after other language skills
like listening, speaking, and reading. Any difficulties in these foundational skills
can hinder the development of writing proficiency. Learning, defined as
acquiring new behaviors or modifying existing ones through experience,
involves gaining knowledge or skills through various methods like studying and
practicing. Some students struggle with learning despite support from educators
and parents. Learning disorders, including dysgraphia (a disorder of written
expression), are diagnosed when skills like writing are significantly below
expectations. Dysgraphia can manifest in various ways, including poor
handwriting, spelling errors, and difficulties with syntax and composition.

Early identification and intervention are crucial to address visual-perceptual
difficulties that can hinder writing skills and lead to academic challenges. The
Frostig Test of Visual Perception helps assess and address these difficulties in
children up to 8 years old. Gamification, integrating game elements into learning,
can enhance motivation and engagement. It offers a promising approach to
improving learning outcomes in students with learning disabilities.

Mobile learning, utilizing portable devices, provides flexibility and
accessibility, further enhancing the potential of gamified interventions. Previous
research supports the positive impact of gamified learning environments on
student motivation, participation, and learning outcomes. Studies also highlight
the effectiveness of mobile learning platforms in enhancing educational
experiences.

This study focuses on addressing the specific needs of first-grade students
with dysgraphia, particularly in improving their visual perception skills through
a gamified mobile learning intervention. The intervention targets the five
dimensions of visual perception: eye-hand coordination, form constancy, figure-
ground discrimination, spatial relationships, and spatial perception. By
incorporating game mechanics and elements that address these dimensions, the
study aims to enhance students' ability to recognize and write Persian symbols
accurately. The findings of this research will contribute to the growing body of
literature on the use of gamification and mobile learning to support students
with learning disabilities.
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Research Question(s)

How does gamified mobile learning affect the visual perception of students with
dysgraphia?

Literature Review

Gamification, a method that has been shown to be effective in teaching and
learning, involves incorporating game mechanics and elements into educational
activities to enhance engagement and motivation. This approach aligns well with
the preferences of the digital generation, who are accustomed to learning in a
flexible and accessible manner, anytime and anywhere.

Previous research has demonstrated the positive impact of gamification on
various learning outcomes. Studies have shown that gamified learning
environments can improve students' learning, participation, and motivation.
Additionally, research has indicated that mobile learning platforms can enhance
the effectiveness of educational interventions.

Despite the growing body of evidence supporting the benefits of gamification
and mobile learning, there is a lack of research specifically examining their
combined effects on the visual perception of students with dysgraphia. This
study aims to address this gap by investigating the impact of a gamified mobile
learning intervention on the visual perception skills of first-grade students with
dysgraphia. The findings of this research will contribute to the development of
effective educational interventions for students with learning disabilities.

Methodology

This study used a single-subject research design to investigate the impact of
gamified mobile learning on the visual perception of first-grade students with
dysgraphia. The participants were three female students diagnosed with
dysgraphia by a clinical psychologist and their teacher. The study involved a
baseline phase, an intervention phase using a researcher-developed gamified
mobile learning application, and a follow-up phase to assess the intervention's
effectiveness.

Data analysis included visual analysis of graphs, the Reliable Change Index
(RCI), and clinical significance calculations. The Frostig Developmental Test of
Visual Perception and a dictation test were administered to assess visual
perception skills and writing abilities, respectively. The gamified mobile learning
application was designed based on the first-grade Persian textbook and focused
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on enhancing three specific visual perception skills: eye-hand coordination,
figure-ground discrimination, and form constancy.

The intervention was implemented over ten sessions, during which the
participants received instruction, practice, and feedback. They were then asked
to play the game independently at various times, highlighting the flexibility and
accessibility of mobile learning. A follow-up assessment was conducted after ten
days to evaluate the sustainability of the intervention's effects. The study's
findings shed light on the potential of gamified mobile learning interventions to
improve the visual perception and writing skills of students with dysgraphia.

Results

The results revealed a positive impact of the intervention on the participants'
visual perception skills, as evidenced by improvements in eye-hand coordination,
figure-ground discrimination, and form constancy. All three participants
demonstrated an upward trend in their performance on these visual perception
measures. Additionally, their dictation scores showed significant improvements,
indicating enhanced writing abilities.

The RCI scores for all visual perception measures and dictation were
statistically significant, exceeding the criterion score of 1.96. Furthermore, the
percentage of improvement scores demonstrated clinically significant changes,
with most exceeding 50%. These findings suggest that the gamified mobile
learning intervention effectively enhanced the visual perception and writing skills
of the participants.

The study's results highlight the potential of gamified mobile learning
interventions to support students with dysgraphia in improving their visual
perception and writing abilities. The use of engaging game elements and the
flexibility of mobile learning platforms offer a promising approach to address
the specific learning needs of these students.

Conclusion

Gamification, a method that has been widely recognized for its effectiveness in
education, involves integrating game mechanics and elements into learning
activities to enhance engagement and motivation. The use of mobile learning
platforms further amplifies the benefits of gamification by providing flexibility
and accessibility, catering to the preferences of the digital generation. This study
investigated the impact of gamified mobile learning on the visual perception of
first-grade students with dysgraphia. The findings confirmed the positive effect
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of the intervention on students' visual perception skills, enabling them to
independently identify and write Persian symbols.

The study's results align with previous research that has highlighted the
benefits of gamification and mobile learning in improving learning outcomes.
The integration of game elements and the use of mobile devices provide a
stimulating and accessible learning environment, catering to the needs of diverse
learners. The study's findings also support the notion that gamification can be
particularly beneficial for students with learning disabilities, such as dysgraphia.
By incorporating game mechanics and elements that target specific learning
challenges, gamified interventions can enhance students' motivation,
engagement, and ultimately, their learning outcomes.

The study's limitations include the small sample size and the focus on a
specific age group and learning disability. Future research could explore the
effects of gamified mobile learning on a larger and more diverse population, as
well as investigate the impact of different game designs and mechanics on
learning outcomes.

The findings of this study have implications for educators and instructional
designers secking to create engaging and effective learning experiences for
students with dysgraphia. Gamified mobile learning interventions offer a
promising approach to address the specific learning needs of these students,
potentially leading to improved visual perception and writing skills. By
incorporating game elements and utilizing mobile devices, educators can create
a more stimulating and accessible learning environment, fostering student
motivation, engagement, and learning.
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