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Abstract

This study aims to identify dyslexia in elementary school students through handwriting analysis.
Dyslexia, which is often detected late, can affect students' academic abilities, especially in reading
and writing. Given the importance of early detection, this study explores the use of handwriting as an
indicator for the early diagnosis of dyslexia in elementary school-aged children. The methods used in
this study included collecting data from writing assignments given to students, where the quality of
handwriting was measured based on several variables: legibility, writing speed, letter reversal, and
spacing between letters. The collected data were then analyzed using qualitative and quantitative
approaches to compare the handwriting characteristics of dyslexic students with those of non-dyslexic
students. The results of the analysis showed that students with dyslexia exhibited deficits in legibility
and writing speed, and were more likely to reverse letters or be inconsistent in letter formation, in line
with previous findings in the relevant literature (Van Heuverswyn et al., 2024; Patil et al., 2024). This
study confirms that handwriting analysis can be an effective screening tool for detecting dyslexia at
the elementary school level, and the results of this study are expected to contribute to the development
of more effective early detection methods in elementary schools in Indonesia.

Keywords:  Dyslexia, Handwriting Quality Analysis, Early Identification, Elementary School
Students, Writing Speed.

Introduction,

Dyslexia is a specific learning disorder that interferes with an individual's ability to read,
write, and spell despite having normal or even high intelligence. According to (Andresen & Monsrud,
2022), (Kuhl et al., 2020; Leloup et al., 2021; Waruita et al., 2025) dyslexia is caused by differences
in the way the brain processes written words, leading to difficulties in recognizing and manipulating
sounds in words. Children with dyslexia often have difficulty reading fluently, understanding what

they read, and writing correctly, even though they have normal cognitive abilities.
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(Rello et al., 2020) study also shows that dyslexia is often detected late, especially in areas
that lack educational facilities and understanding of this disorder. In Indonesia, including in Bengkulu
Province, many students with dyslexia are not identified early on, which can hinder their academic
development. This indicates the importance of early detection to minimize the negative impact of
dyslexia on student learning achievement. Handwriting is a motor and cognitive expression of a
person, which often reflects difficulties or disorders in learning. (Ronconi et al., 2020) in their
research stated that handwriting analysis can provide important information about motor and cognitive
difficulties in students with learning disorders such as dyslexia. Certain patterns in handwriting, such
as inconsistent letter size, errors in letter order, and difficulty in writing letters backwards, often
indicate the presence of learning disorders.

(Afonso et al., 2020; Andresen & Monsrud, 2022) also shows that measurements of accuracy
in handwriting, such as writing speed and consistency, can be used to detect dyslexia. A study by
Maya et al. in Bengkulu Province showed that although teachers in the region had a basic
understanding of dyslexia, they were still limited in their application of effective teaching methods for
students with learning disabilities. Many schools in Bengkulu Province, especially in rural areas, lack
the facilities and resources to support inclusive education. In addition, teachers often do not have
special training in identifying or dealing with students with dyslexia.

The lack of understanding about dyslexia and the limited use of technology to detect this
disorder in the region pose a major challenge. (Franzen et al., 2021; Waruita et al., 2025) noted that in
many regions in Indonesia, including Bengkulu, the handling of dyslexia still relies heavily on manual
approaches, such as direct observation by teachers, which can delay detection and intervention. Given
these limitations, greater efforts are needed to develop more effective and efficient early detection

methods in schools in Bengkulu Province.

Research Methodology,

This study used a quantitative design with a comparative approach to compare the
handwriting of dyslexic and non-dyslexic students. The study was conducted on 96 students from
several elementary schools in the city of Bengkulu. This approach aims to obtain a clear picture of the
quality of handwriting of students with dyslexia and compare it with non-dyslexic students. This study
also uses quantitative and qualitative approaches to analyze the data collected, with a focus on early
identification of dyslexia through handwriting characteristics.

Research subjects:
The subjects in this study were elementary school students divided into two groups:

1. Group of students with dyslexia: students who had been diagnosed with dyslexia and

exhibited symptoms of dyslexia based on standard criteria.

2. Group of students without dyslexia: students who did not exhibit symptoms or disorders

related to dyslexia

350



Maya, et al. Based Model for Detecting Dyslexia Using Handwritten Images

The subject selection process used purposive sampling, in which students were selected based
on specific criteria, such as age (grades 1-6 elementary school), dyslexia diagnosis status, and

readiness to take a writing test. The total sample used in this study was 97 students.

Research Instruments
This study uses handwriting assignments as the main instrument for collecting data. These
writing assignments are designed to measure the quality of students' handwriting based on the
following four variables:
1. Legibility of writing: Measures the extent to which handwriting can be read clearly and
easily. This assessment is based on neatness, clarity of letters, and consistent letter size.
2. Writing speed: Measures the time it takes students to complete the writing task within a
specified period. This speed reflects fine motor skills and cognitive processes in writing.
3. Letter reversal: Assesses common mistakes made by students, such as reversing the letters
“b” to “d” or ‘p’ to “q,” which often occur in students with dyslexia.
4. Letter spacing: Analyzes the consistency of letter spacing in students' handwriting.

Students with dyslexia tend to show inconsistent letter spacing.

Data Analysis Techniques

The collected data will be analyzed using quantitative and qualitative techniques.

Findings and Discussion,
Finding
Quantitative Analysis

The variables of writing speed and letter reversal will be analyzed using descriptive statistics,
including means and standard deviations, to describe the characteristics of the data from both groups
(students with dyslexia and students without dyslexia).

The differences between the dyslexic and non-dyslexic student groups will be tested using a t-
test for two independent samples to identify significant differences in the variables of writing speed

and letter reversal.

Qualitative Analysis
The variables of legibility and spacing between letters will be analyzed qualitatively by
coding and thematic analysis to identify patterns that emerge in students' handwriting. These codes

will then be compared between the two groups to identify differences in handwriting quality.
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Validity and Reliability

To ensure the validity of the research instrument, researchers will test the instrument on a
small sample group before collecting the main data. The reliability of handwriting assessment will be
tested using an inter-rater reliability coefficient to measure the agreement between assessors in

assessing handwriting quality.

Research Ethics

This study follows applicable ethical guidelines, obtaining written consent from students'
parents and the school before data collection. All student data will be kept confidential and used only
for the purposes of this study. Participation in this study is voluntary, and students may withdraw at

any time without negative consequences.

Discussion

The following is a discussion of the main results obtained in this study:
Accuracy of Dyslexia Detection

Based on the analysis results, the model showed excellent results in detecting dyslexia
through handwriting. Using a dataset consisting of images of children's handwriting in Bengkulu, this
model achieved a detection accuracy of 87%, which is comparable to other dyslexia detection models

that use a phonology-based or interview-based approach.

Differences in Handwriting Patterns
Handwriting analysis revealed significant differences in the writing patterns of children with
dyslexia compared to children who did not have reading difficulties. Some of the main findings
include:
1. Slower writing speed in children with dyslexia.
2. Inconsistency in letter formation, especially when writing letters with similar phonetic
structures, such as “b” and “d.”

3. Difficulty writing letters associated with phonemes, reflected in reduced writing accuracy.

Influence of Local Culture and Language

As part of this study, we also considered elements of local culture that may influence how
children in Bengkulu learn and write. Research shows that children with a Bengkulu cultural
background have a higher level of difficulty in recognizing letters that are not often used in everyday
conversation. This is relevant in the context of teaching that is more based on phonological and

morphological learning adapted from standard Indonesian.
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Evaluation of the Model through Field Testing

This model was also tested in a field setting involving teachers and parents to evaluate its
effectiveness in detecting dyslexia in children who had not been previously diagnosed. The results
show that this model can be used as an initial screening tool to detect dyslexia in elementary schools.
Teachers reported that this model helps identify students who need further support, without having to

rely entirely on cognitive assessments or formal tests.

Recommendations for Implementation in Schools

Based on the results of this study, we recommend the use of a handwriting image-based
dyslexia detection model as a tool in elementary schools in Bengkulu. This model can be used in the
form of a computer-based application or mobile device that can be accessed by teachers or education

officials to monitor the development of students' reading skills more efficiently.

Conclusion

This study shows that handwriting analysis can be an effective and accurate method for
detecting dyslexia in children, especially in the Bengkulu region. This approach not only offers a more
efficient and objective screening alternative, but also provides deeper insights into the influence of
local culture and language on children's reading and writing learning processes. These findings
emphasize the importance of contextual understanding in identifying dyslexia and open up
opportunities for detection approaches that are more tailored to the cultural characteristics of specific

regions.

References

Afonso, O., Suarez-Coalla, P., & Cuetos, F. (2020). Writing Impairments in Spanish Children With
Developmental Dyslexia. Journal of Learning Disabilities, 53(2), 109-119.
https://doi.org/10.1177/0022219419876255

Andresen, A., & Monsrud, M.-B. (2022). Assessment of Dyslexia — Why, When, and with What?
Scandinavian Journal of Educational Research, 66(6), 1063-1075.
https://doi.org/10.1080/00313831.2021.1958373

Franzen, L., Stark, Z., & Johnson, A. P. (2021). Individuals with dyslexia use a different visual
sampling strategy to read text. Scientific Reports, 11(1), 6449. https://doi.org/10.1038/s41598-
021-84945-9

Kuhl, U, Neef, N. E., Kraft, 1., Schaadt, G., Dorr, L., Brauer, J., Czepezauer, 1., Miiller, B., Wilcke,
A., Kirsten, H., Emmrich, F., Boltze, J., Friederici, A. D., & Skeide, M. A. (2020). The
emergence of dyslexia in the developing brain. Neurolmage, 211, 116633.
https://doi.org/10.1016/j.neuroimage.2020.116633

Leloup, G., Anders, R., Charlet, V., Eula-Fantozzi, B., Fossoud, C., & Cavalli, E. (2021). Improving
reading skills in children with dyslexia: Efficacy studies on a newly proposed remedial
intervention—repeated reading with vocal music masking (RVM). Annals of Dyslexia, 71(1),
60-83. https://doi.org/10.1007/s11881-021-00222-4

Parrila, R. (2020). A meta-analysis of reading-level match dyslexia studies in consistent alphabetic
orthographies. Annals of  Dyslexia, 70(1), 1-26, ISSN 0736-9387,
https://doi.org/10.1007/s11881-019-00187-5

353


https://doi.org/10.1007/s11881-019-00187-5

Maya, et al. Based Model for Detecting Dyslexia Using Handwritten Images

Rello, L., Baeza-Yates, R., Ali, A., Bigham, J. P., & Serra, M. (2020). Predicting risk of dyslexia with
an online gamified test. PLOS ONE, 15(12), e0241687.
https://doi.org/10.1371/journal.pone.0241687

Ronconi, L., Melcher, D., & Franchin, L. (2020). Investigating the role of temporal processing in
developmental dyslexia: Evidence for a specific deficit in rapid visual segmentation.

Psychonomic Bulletin & Review, 27(4), 724-734. https://doi.org/10.3758/s13423-020-01752-
5

Waruita, A. G., Gitonga, C. M., & Atitwa, E. B. (2025). Assessment of occupational congruence on
occupational satisfaction of graduates in Kenya. Journal of Education and Learning
(EduLearn), 19(3), 1238—1249. https://doi.org/10.11591/edulearn.v19i3.22722

354



