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Extended Abstract

Introduction

Learning disabilities refer to difficulties that arise in the process of acquiring specific skills
such as reading, writing, mathematics, or comprehending concepts. These disabilities are
typically attributed to differences in brain functioning and, despite the presence of average
or above-average intelligence, individuals may struggle to learn certain skills. Learning
disabilities may persist throughout an individual's lifetime; however, with early diagnosis
and appropriate interventions, it is possible to enhance the individual's functional abilities
(Lyon, 1996; Wong, 2004).

Dysgraphia is considered a significant writing disorder that is applied to students who,
despite having normal intelligence, exhibit significant difficulties in writing. Dysgraphia
involves the inability to effectively match sounds with the corresponding letters that need
to be written (Bakhshayesh et al., 2014). This disorder accounts for 30% of all learning
disabilities (Abrishami Zade, 2017). Consequently, the treatment of this disorder is of
paramount importance. It appears that not all errors made by students in dictation are of
the same type, and thus, a single approach cannot be employed to address all of them.
Therefore, recording, analyzing, categorizing, and determining the frequency of errors at
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the outset is essential and serves as a foundation for selecting an appropriate therapeutic
approach (Sadollahi et al., 2010).

Although studies emphasize the importance of addressing dysgraphia, a review of the
literature reavealed that research simultaneously examining foundational therapeutic exercises
and error-specific interventions remains limited. Conducting such a study appears to make
significant contribution to enriching the theoretical and empirical literature on dysgraphia.
Foundational therapeutic exercises, as outlined in educational resources for learning disabilities
(such as those by Tabrizi et al., 2024), include activities aimed at improving balance (e.g.,
airplane exercise), enhancing interhemispheric brain coordination (e.g., butterfly exercise,
scissors exercise, moving interlocked fingers), strengthening hand-eye coordination (e.g.,
basketball dribbling, simultaneous scribbling with both hands), sensory integration (e.g.,
converting auditory to motor by following the therapist's movement commands, auditory to
visual by following the therapist's visual commands, auditory to verbal by following the
therapist's verbal commands, visual to verbal by naming what the child sees in an image, and
tactile to verbal by touching objects and guessing them with eyes closed), and finally, enhancing
spatial visualization (e.g., completing the other half of a shape or word). Additionally,
appropriate exercises have been suggested based on the specific types of dictation errors. The
aim of the present study was to investigate the effectiveness of an educational-therapeutic
intervention based on brain empowerment in addressing dysgraphia.

Method

This study is applied research employing a single-case A-B-A design. Given the targeted nature
of the exercises designed to reduce spelling errors, this design was selected for the intervention.
The statistical population of this research comprised all third-grade students from one of the
elementary schools in the city of Quchan (a city in Iran). Following an interview with the
classroom teacher, five students who performed poorly in dictation but exhibited optimal
performance in other subjects were selected. Subsequently, the dictation notebooks of these
students, containing dictations written up to that point in the academic year, were evaluated by
the researchers using a researcher-developed dictation assessment checklist. Students exhibiting
at least four types of spelling errors (¢.g., illegible writing, mirror writing, visual memory errors,
visual accuracy errors, educational errors, auditory memory errors, and sequential visual
memory errors) in at least five instances each across all dictations were selected. A similar
dictation test, designed to elicit a range of dictation errors, was administered. Students
exhibiting at least four of eight pre-defined error types by the researcher-developed dictation
assessment checklist, each occurring at least twice, were selected based on a researcher-
developed checklist. The intersection of these two evaluation methods identified two students,
only one of whom, with parental consent, was able to participate in the study .

Following this, the student's health records were reviewed, and interviews with the teacher
were conducted to ensure the student's physical and mental health, optimal functioning of the
eyes and ears, sufficient motivation and interest in learning, appropriate nutrition, and lateral
dominance. Subsequently, the Bender Visual-Motor Gestalt Test (BVMGT) and the
Goodenough-Harris Drawing Test (GHDAP) were administered to assess intelligence. The
student then entered the training phase. During the training, a researcher-developed dictation
test was administered, and the percentage of errors was recorded based on the researcher-
developed dictation assessment checklist.

The educational-therapeutic intervention for dysgraphia, based on brain empowerment
through foundational exercises and exercises aimed at improving dictation disorder, was
conducted over twelve 45-minute sessions, spaced one week apart, by the researcher at the
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Learning Disorders Center. The intervention was informed by reputable sources (such as Tabrizi
et al., 2024).

Results

The Goodenough-Harris Draw-A-Person Test indicated that the participant's 1Q was 125,
placing them in the intelligent range. Based on the Bender-Gestalt Visual-Motor Test, the
participant's mental age equivalent was between 9 years and 9 years 11 months, while their
chronological age was 9 years and 4 months. The test results confirmed that the participant's
intelligence was within the normal range. The findings revealed that, on average, baseline
assessments included 13.5% spelling errors, 9% visual memory errors, 8% visual accuracy, 6%
auditory accuracy, and 4% educational errors out of the total dictated words. During the
intervention phase, in the third, fourth, fifth, and sixth tests, spelling errors accounted for 12%,
11%, 6%, and 4% respectively; visual memory errors for 9%, 5%, 4%, and 3%, visual accuracy
for 8%, 5%, 3%, and 2%, auditory accuracy for 6%, 5%, 6%, and 4%; and educational errors for
4%, 5%, 4%, and 2% of the total dictated words. In the two follow-up tests, spelling errors
averaged 3.5%, visual memory errors 2.5%, visual accuracy 1.5%, auditory accuracy 2.5%, and
educational errors 2.5% of the total dictated words.

Overall, following the implementation of the educational-therapeutic protocol for
dysgraphia, spelling errors decreased by 74%, visual memory errors by 72%, visual accuracy by
81%, auditory accuracy by 58%, and educational errors by 37.5%. The participant did not
exhibit any errors related to mirror writing, auditory memory, or visual sequential memory in
any of the tests.

Discussion and Conclusion

Following implementation of the educational-therapeutic protocol for dysgraphia, the findings
revealed that there was a reduction in spelling errors, visual memory, visual accuracy, auditory
accuracy, and educational errors. The participant did not exhibit any errors related to mirror
writing, auditory memory, or visual sequential memory in any of the assessments .

The educational-therapeutic intervention for dysgraphia, based on brain empowerment,
included foundational exercises aimed at enhancing brain capabilities and was developed by the
researchers. Foundational exercises were conducted regardless of the specific type of learning
disorder, as these exercises are suitable for all types of learning disabilities. For example, a child
with poor balance or spatial visualization is unable to learn effectively. The exercise of moving
interlocked fingers provided particular enjoyment for the participant, who expressed a strong
desire to repeat the activity. Another set of exercises was designed by the researcher to address
various types of dictation errors (spelling errors, mirror writing, visual memory, visual
accuracy, auditory accuracy, educational errors, auditory memory, and visual sequential
memory). For instance, after observing errors related to visual memory, a memory card exercise
was selected to improve these errors. The participant also showed particular interest in the dot-
counting exercise due to the positive competitive environment it created. Overall, The
participant's motivation to perform the exercises more effectively increased when the researcher
performed them alongside. It appears that when an individual is aware of the purpose behind a
task, they perform it with greater quality and quantity. Therefore, the purpose of each exercise
was consistently explained to the participant. For example, the participant was informed that
difficulty in recalling the correct spelling of a word was due to weak visual memory. Thus, the
memory card exercise, which involved viewing and recalling tangible images and then
recounting them, was designed to strengthen visual memory and reduce such dictation errors.
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Analysis of the intervention phase assessments indicated that after performing exercises
targeting specific dictation errors, there was a significant reduction in those errors. The follow-
up phase demonstrated that the proposed intervention played a notable role in reducing errors
and improving dictation disorder , with decreases in spelling errors, visual memory, visual
accuracy, auditory accuracy, and educational errors. The teacher also reported progress in the
participant's dictation skills, improvement in homework tasks, and increased self-confidence.
Based on these findings, this study can be applied to students with similar characteristics and
types of dictation errors.
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