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Dysgraphia, a specific learning disability, affects writing
abilities, which can hinder academic success. By integrating
attention training programs, this research aims to determine if
such interventions can improve the academic outcomes for these
students. The study employs a quasi-experimental design with a
control group and an experimental group receiving the attention
training intervention. Pre- and post-intervention assessments of
academic performance and attention levels are analyzed to
evaluate the effectiveness of the training.
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1. Introduction
Background
Dysgraphia is a specific learning disability that affects an individual's ability to write coherently. It
can manifest as difficulties in handwriting, poor spelling, and challenges in organizing thoughts on
paper. This disability can significantly hinder a student's academic performance, as writing is a
fundamental skill required across various subjects. Dysgraphia is not related to intelligence; rather, it
stems from neurological differences that impact fine motor skills and the ability to process and produce
written language.
Students with dysgraphia often experience frustration and low self-esteem due to their difficulties in
writing. This can lead to a negative attitude toward school and learning in general. Traditional
interventions for dysgraphia typically focus on improving handwriting and spelling skills through
occupational therapy, specialized tutoring, and the use of assistive technologies. While these methods
can be beneficial, they often do not address underlying cognitive deficits that may contribute to the
writing difficulties.

The Role of Attention in Learning

Attention is a critical cognitive function that plays a vital role in learning and academic performance.
It involves the ability to focus on relevant stimuli, sustain concentration over time, and shift attention
when necessary. Students with strong attention skills are generally more successful in academic
settings because they can better absorb and process information, follow instructions, and complete
tasks efficiently.

Research has shown that attention deficits can exacerbate learning difficulties in students with
dysgraphia. For instance, poor attention control can lead to disorganized writing, frequent spelling
errors, and difficulty maintaining the flow of ideas. Therefore, improving attention skills could
potentially alleviate some of the challenges faced by students with dysgraphia, leading to better
academic outcomes.

Attention Training Interventions

Attention training programs aim to enhance cognitive functions related to attention through targeted
exercises and activities. These programs often include computerized tasks designed to improve
sustained, selective, and divided attention, as well as mindfulness practices that help increase overall
cognitive control. Evidence from various studies suggests that attention training can lead to significant
improvements in cognitive functions and academic performance, particularly in populations with
attention deficits.

Objective
The primary objective of this research is to investigate whether attention training can improve the
academic performance of students with dysgraphia. By enhancing attention, the study aims to facilitate
better writing skills and overall academic achievement. This study hypothesizes that students with
dysgraphia who undergo attention training will show greater improvements in academic performance
compared to those who do not receive such training.
Significance of the Study
This research is significant because it explores an innovative approach to supporting students with
dysgraphia. While traditional interventions remain important, integrating attention training could
provide a more holistic strategy for addressing the multifaceted challenges these students face. If
successful, this approach could be adopted by educators and therapists, leading to more effective
support systems for students with dysgraphia and potentially other learning disabilities.
Research Questions

1. Does attention training lead to significant improvements in the academic performance of

students with dysgraphia?
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2. How does attention training impact specific writing skills, such as handwriting quality and
spelling accuracy, in students with dysgraphia?
3. Are the effects of attention training on academic performance sustained over time?
By addressing these questions, this study aims to contribute to the understanding of how cognitive
interventions can enhance educational outcomes for students with learning disabilities.

Literature Review

Dysgraphia and Its Impact on Learning

Dysgraphia is a neurological condition characterized by significant difficulties with writing, which
can manifest as illegible handwriting, inconsistent spacing, poor spatial planning on paper, and
challenges in spelling and organizing written work. These difficulties can severely impact a student's
ability to perform well in academic settings where writing is a critical component of most subjects.
Studies have shown that students with dysgraphia often experience lower academic achievement and
increased levels of frustration and anxiety compared to their peers without learning disabilities
(Berninger & Wolf, 2009).

Moreover, dysgraphia is frequently comorbid with other learning disabilities and conditions such as
dyslexia and attention deficit hyperactivity disorder (ADHD), further complicating the academic
experiences of affected students (Tannock, 2008). The interplay between dysgraphia and other
cognitive deficits necessitates a comprehensive approach to intervention that goes beyond merely
addressing handwriting and spelling issues.

Attention and Academic Performance

Attention is a foundational cognitive skill that affects various aspects of learning and academic
performance. It involves multiple components, including sustained attention (the ability to maintain
focus over time), selective attention (the ability to focus on relevant stimuli while ignoring
distractions), and divided attention (the ability to manage multiple tasks simultaneously). Deficits in
attention can lead to difficulties in following instructions, completing tasks, and maintaining the
quality and coherence of written work (Kane & Engle, 2003).

Research has demonstrated that attention plays a critical role in academic success. For instance,
Barkley (1997) highlighted that impairments in behavioral inhibition and executive functions, which
are closely related to attention, are significant predictors of academic underachievement. Students with
better-developed attention skills are generally more capable of effective learning and task completion,
leading to higher academic performance.

Interventions for Dysgraphia

Traditional interventions for dysgraphia focus on improving handwriting and writing skills through
various methods. Occupational therapy is commonly used to enhance fine motor skills, which are
crucial for legible handwriting. Specialized tutoring often targets specific writing skills, including
spelling, grammar, and composition. Assistive technologies, such as speech-to-text software, can also
help students with dysgraphia by reducing the physical demands of writing.

However, these interventions do not always address underlying cognitive deficits that may contribute
to writing difficulties. Recent advancements in cognitive science suggest that enhancing cognitive
functions such as attention could provide additional benefits. For example, Swanson and Siegel (2001)
identified working memory and attention as key areas where students with learning disabilities often
struggle, indicating that interventions targeting these cognitive domains could improve overall
academic performance.

Attention Training Programs

Attention training programs are designed to enhance various aspects of cognitive functioning related
to attention. These programs typically include a series of exercises and activities that aim to improve
sustained, selective, and divided attention. For instance, computerized tasks may involve focusing on
specific stimuli while ignoring distractions, maintaining attention over prolonged periods, and
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switching attention between tasks.

Mindfulness-based practices are also increasingly being incorporated into attention training programs.
These practices help individuals develop greater awareness and control over their attention, which can
lead to improvements in cognitive flexibility and emotional regulation (Posner & Rothbart, 2007).
Studies have shown that attention training can be effective in improving cognitive functions and
academic performance. For example, research by Rueda et al. (2005) demonstrated that attention
training could enhance executive functions in children, leading to better academic outcomes.
Similarly, programs that combine computerized cognitive training with mindfulness practices have
been shown to improve attention and reduce symptoms of ADHD, suggesting potential benefits for
students with dysgraphia as well.

Integrating Attention Training for Dysgraphia

Given the evidence supporting the role of attention in academic performance and the potential benefits
of attention training programs, integrating these programs into interventions for students with
dysgraphia appears promising. By enhancing attention skills, students may experience improvements
in their ability to focus on writing tasks, maintain coherence in their work, and reduce errors related
to inattention.

This literature review highlights the need for innovative approaches to support students with
dysgraphia. Traditional methods, while beneficial, may be complemented by cognitive training
interventions that address underlying attention deficits. This integrated approach could lead to more
effective support for students with dysgraphia, ultimately improving their academic performance and
overall educational experience

Methodology

Participants

The study involved 60 students (30 boys and 30 girls) aged 8-12 years diagnosed with dysgraphia.
These students were recruited from three elementary schools in a metropolitan area. To be included in
the study, participants needed a formal diagnosis of dysgraphia by a licensed psychologist or
educational specialist and a minimum 1Q score of 85 to rule out confounding cognitive impairments.
Students with other neurological disorders (e.g., ADHD, autism spectrum disorders) or severe
emotional or behavioral disorders that could interfere with participation were excluded from the study.

Design

This study employed a randomized controlled trial (RCT) design. Participants were randomly assigned
to either the experimental group (n=30), which received attention training, or the control group (n=30),
which continued with their regular classroom instruction without any additional intervention.

Intervention

Attention Training Program

The attention training program lasted for 8 weeks, with daily 30-minute sessions conducted five days
a week. The program was designed and supervised by a licensed educational psychologist and
administered by trained instructors. The components of the program included:

-Selective Attention Tasks: Activities such as identifying target letters or numbers among distractors,
and computerized tasks like the Stroop task.

-Sustained Attention Exercises: Tasks requiring prolonged focus, such as watching and responding to
stimuli on a computer screen over extended periods.

- Cognitive Flexibility Drills: Exercises involving task-switching and adapting to new rules, such as
alternating between sorting objects by shape and color.

- Mindfulness and Relaxation Techniques: Brief mindfulness practices aimed at enhancing students'
awareness and concentration.
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Control Group

The control group continued with their standard curriculum without any additional attention training
or interventions.

Assessments

Pre- and Post-Intervention Measures

- Writing Skills: Assessed using the Wechsler Individual Achievement Test (WIAT-III) Written
Expression subtest, which measured handwriting legibility, spelling accuracy, and the organization of
written expression.

- Reading Comprehension: Assessed using the WIAT-I1l Reading Comprehension subtest, which
measured understanding and interpretation of text.

- Mathematics: Assessed using the WIAT-111 Mathematics subtests, which evaluated arithmetic skills
and problem-solving abilities.

Qualitative Assessments

Teachers completed a standardized questionnaire rating each student's attention, task completion, and
classroom behavior before and after the intervention. The Teacher Rating Scale included items on a
5-point Likert scale ranging from "Never" to "Always."

Procedure

1. Baseline Assessment: All participants underwent baseline assessments to establish initial levels of
writing skills, reading comprehension, and mathematics performance.

2. Random Assignment: Students were randomly assigned to either the experimental or control group
using a computer-generated randomization process.

3. Intervention Period: The experimental group received the attention training program over the course
of 8 weeks. Attendance and participation were monitored, and instructors provided weekly progress
reports.

4. Post-Intervention Assessment: After the 8-week period, both groups were reassessed using the same
standardized tests and teacher questionnaires.

5. Data Analysis: Data were analyzed using SPSS software. Paired t-tests compared pre- and post-
intervention scores within groups, while independent t-tests compared changes between groups.
Qualitative data from teacher evaluations were analyzed using thematic analysis to identify common
patterns and themes.

Ethical Considerations

Informed consent was obtained from the parents or guardians of all participants. The study was
approved by the Institutional Review Board (IRB) of the affiliated university, ensuring compliance
with ethical standards for research involving human subjects. Participants were assured of
confidentiality and the right to withdraw from the study at any time without penalty.

Results

Writing Skills Improvement

Students in the experimental group showed significant improvements in handwriting legibility,
spelling accuracy, and organization of written expression compared to the control group (p < 0.05).

Overall Academic Performance

The experimental group demonstrated enhanced performance in reading comprehension and
mathematics, indicating that the benefits of attention training extended beyond writing skills (p <
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0.05).

Teacher Evaluations

Qualitative feedback from teachers suggested notable improvements in students' attention, task

completion, and overall classroom participation in the experimental group.

Statistical Analysis Tables

Table 1: Demographic Information of Participants

Number of | Mean .
Group Participants Age (years) Gender (Boys) Gender (Girls)
Experimental 30 10.2 15 15
Control 30 104 15 15
Total 60 10.3 30 30
Table 2: Pre- and Post-Test Results for Writing Skills
Group Pre-Test Pre-Test SD Post-Test i p-value (Pre
Mean Mean Post-Test SD vs. Post)
Experimental 65.2 8.5 75.3 7.2 <0.05
Control 64.8 8.7 65.5 8.4 <0.05
Table 3: Pre- and Post-Test Results for Reading Comprehension
Group Pre-Test Pre-Test SD Post-Test Post-Test SD p-value (Pre
Mean Mean vs. Post)
Experimental 68.4 9.1 78.6 8.0 <0.05
Control 67.9 9.3 68.2 9.1 >0.05
Table 4: Pre- and Post-Test Results for Mathematics
Group Pre-Test Pre-Test SD Post-Test Post-Test SD | p-value (Pre
Mean Mean vs. Post)
Experimental | 70.1 8.9 80.2 7.8 <0.05
Control 69.8 8.7 70.5 8.5 >0.05
Discussion

Methodological Strengths

The study utilized a robust randomized controlled trial (RCT) design, which is considered the gold
standard in experimental research. Random assignment of participants into the experimental and
control groups helps minimize selection bias, ensuring that any differences observed between groups
can be attributed to the intervention rather than pre-existing differences.

Moreover, the inclusion criteria were stringent, requiring a formal diagnosis of dysgraphia and a
minimum IQ score to ensure homogeneity within the participant groups. Exclusion criteria were also
carefully applied to exclude participants with conditions that could confound the results, such as
ADHD or severe emotional disorders. This strengthens the internal validity of the study by reducing
potential sources of bias.

The intervention itself was well-defined and structured. The attention training program targeted
specific cognitive functions relevant to dysgraphia, including selective attention, sustained attention,
cognitive flexibility, and mindfulness. These components were administered consistently over an 8-
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week period with regular monitoring and supervision, enhancing the reliability and replicability of the
intervention.

Interpretation of Findings

The findings indicate significant improvements in writing skills among participants in the
experimental group compared to the control group. Specifically, improvements in handwriting
legibility, spelling accuracy, and organization of written expression were observed. This suggests that
targeted attention training can effectively enhance specific aspects of writing abilities in children with
dysgraphia.

Furthermore, the benefits of attention training extended beyond writing skills to include enhanced
performance in reading comprehension and mathematics. This broader improvement underscores the
potential of attention training interventions to positively impact academic outcomes across different
domains, not limited to the primary focus area of dysgraphia.

Qualitative feedback from teachers also provided valuable insights into the practical benefits of the
intervention. Teachers reported notable improvements in students' attention, task completion, and
overall classroom participation in the experimental group. This qualitative data complements the
quantitative findings by highlighting the real-world impact of attention training on students' daily
academic performance and behavior.

Implications for Practice and Future Research

The study's findings have important implications for educators and practitioners working with students
diagnosed with dysgraphia. Incorporating structured attention training programs into educational
interventions could be a promising approach to support academic development and classroom
behavior in this population.

Future research could explore several avenues for further investigation. Longitudinal studies could
examine the sustainability of the observed improvements over time. Additionally, exploring the
optimal duration and intensity of attention training programs, as well as comparing different
approaches or variations of such interventions, could provide insights into refining and optimizing
treatment protocols.

Furthermore, investigating the underlying mechanisms through which attention training affects
cognitive and academic outcomes could deepen understanding and potentially inform the development
of personalized intervention strategies tailored to individual needs.

Conclusion
In conclusion, this study demonstrates the effectiveness of a structured attention training program in
improving writing skills, reading comprehension, and mathematics performance among children
diagnosed with dysgraphia. By employing a randomized controlled trial (RCT) design and rigorous
methodology, the study provided robust evidence supporting the benefits of targeted attention
interventions.

The findings revealed significant enhancements in handwriting legibility, spelling accuracy, and
organization of written expression in the experimental group compared to the control group. Moreover,
the observed improvements in reading comprehension and mathematics suggest that attention training
can positively impact broader academic outcomes beyond the primary symptoms of dysgraphia.

Quialitative feedback from teachers further underscored the practical benefits of the intervention,
noting improvements in students' attention, task completion, and overall classroom participation.
These qualitative insights complemented the quantitative findings, emphasizing the real-world
relevance of attention training in educational settings.

Implications of this research extend to educators, practitioners, and researchers involved in supporting
students with dysgraphia. Integrating structured attention training programs into educational practices
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could potentially enhance academic performance and classroom behavior, offering a targeted approach
to addressing cognitive challenges associated with dysgraphia.

Future research directions could explore the long-term effects and sustainability of attention training
interventions, as well as investigate optimal intervention durations and intensities. Additionally,
further studies could delve into the underlying mechanisms through which attention training influences
cognitive and academic outcomes, aiming to refine intervention strategies and tailor them to individual
student needs.

In essence, this study contributes valuable insights into the efficacy of attention training as a
therapeutic intervention for improving academic skills in children with dysgraphia, paving the way for
continued advancements in educational interventions and support strategies for neurodevelopmental

disorders.
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