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Abstract

The issue examined in this study arises from the need for instructional media that can support the process of learning
to write. In addition, it was found that eighth-grade students with multiple disabilities experienced academic
difficulties, particularly in writing Braille letters or text. The research problem addressed in this study focuses on the
analysis of needs, development stages, prototype design, validity, and effectiveness of a stylus designed to enhance
Braille writing skills among students with multiple disabilities. The purpose of this study is to determine the results
of the needs analysis, development stages, prototype design, validity, and effectiveness of the stylus in improving
Braille writing abilities in these students. This study employed the 4-D (Four-D Model) development approach, which
consists of four phases: define, design, develop, and disseminate. The findings of the study are as follows: (1) The
needs analysis results indicate that eighth-grade students with multiple disabilities require a stylus of relatively large
size to ensure an easier grip; (2) The development process involved the definition, design, and development stages,
with this study limited to the development phase; (3) The stylus prototype was designed to provide an initial visual
representation prior to further development; and (4) The validity test results show that the stylus meets the criteria

of being highly valid, and its effectiveness is categorized as highly effective.

Keywords: Stylus; Braille Writing; Students with Multiple Disabilities; Research and Development; 4-D (Four-D
Model)

Introduction

Education is a fundamental right for every individual, including those with visual impairments. This
concept has been emphasized in various scholarly works asserting that all students, regardless of their
conditions, are entitled to access educational facilities that meet their specific needs (Manirajee et al.,
2024; Baykaldi et al., 2023). This underscores the importance of inclusive education that accommodates
special needs, particularly for children with disabilities who experience physical, social, emotional, or
mental challenges (Baykaldi et al., 2023; Hewett et al., 2023). With a comprehensive understanding of the
right to education and a strong commitment to promoting accessibility, it is possible to create a more
equitable and supportive learning environment for all individuals.

Children with special needs exhibit diverse characteristics, one of which includes students with visual
impairments. The term visual impairment refers to individuals who experience partial or complete loss of
vision, ranging from total blindness to low vision (McLinden et al., 2020; Hewett et al., 2023). This condition
necessitates specialized educational approaches, in which instructional media must be tactile or auditory
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in nature, such as the Braille writing system (Adejoke et al., 2024; Hewett et al., 2023). The significance of
these approaches lies in their capacity to provide essential access to information, allowing students with
visual impairments to participate effectively in learning activities.

Accessibility in education for students with visual impairments is particularly crucial in the process
of developing writing skills. Research has shown that visually impaired students face distinct challenges in
acquiring writing proficiency (Sim, 2020; Hewett et al., 2023). For instance, the tools used for Braille writing
are often not ergonomically designed, leading to discomfort and difficulty in use (Olumorin et al., 2022).
Existing styluses are generally produced in standardized sizes that do not fit children’s hands and lack grip
features that enhance stability during writing (Selvam & Piragasam, 2025; Olumorin et al., 2022). Hence,
innovation in the design of assistive writing tools is essential to improve writing ability among visually
impaired learners.

In this context, the role of assistive technology becomes particularly significant. Numerous studies
have demonstrated that assistive technology plays a crucial role in facilitating the education of children
with special needs, including those with visual impairments (Manirajee et al., 2024; Adejoke et al., 2024).
The use of tools such as screen reader software and Braille displays enhances access to educational
resources and fosters communication with teachers and peers (Khan & Mahmood, 2022). Through these
technologies, students with visual impairments can access learning materials more effectively, thereby
participating in curricula comparable to their sighted counterparts.

However, the need for improved accessibility remains pressing, particularly in developing Braille
writing skills. Studies indicate that Braille writing requires specialized tools such as a stylus, yet many
existing designs continue to present limitations (Kana & Hagos, 2024; Islam et al., 2024). Styluses are often
standardized and not tailored to children’s hand sizes, resulting in discomfort and limited control (Kana &
Hagos, 2024; Hakobyan & Grigoryan, 2024). Furthermore, existing stylus needles are often too short,
reducing writing comfort and precision. Hakobyan and Grigoryan (2024) emphasize that assistive writing
tools should be ergonomically designed to enhance comfort and usability. Without such design
improvements, visually impaired students may continue to face difficulties mastering Braille writing, which
could negatively impact their academic achievement.

The importance of ergonomic design becomes even more evident in real educational contexts. An
observation conducted on May 29, 2024, at SLB-A YAPTI Makassar revealed a case involving a student
identified as M.A., aged 14, who has multiple disabilities—specifically severe low vision and physical
impairment (paralysis). M.A. experienced considerable challenges in writing Braille characters due to both
visual and motor limitations. The paralysis caused fine motor difficulties, leading to hand muscle weakness
and reduced coordination, which hindered precise control when using the stylus. During observation, the
stylus used by the student was of a standard size, making it difficult to grip and manipulate effectively. This
condition clearly demonstrated the mismatch between available tools and the student’s ergonomic needs,
ultimately impeding the development of Braille writing skills necessary for academic learning.

Considering these challenges, this study aims to develop an effective and efficient stylus to enhance
Braille writing skills among students with multiple disabilities at SLB-A YAPTI Makassar. The stylus to be
developed is expected to help students write Braille characters more easily, comfortably, and in accordance
with their individual physical conditions.

The term media originates from the Latin word medium, meaning an intermediary or channel for
messages. When a medium facilitates message transmission during the learning process, it functions as
educational media (Hasan et al., 2021). According to the National Education Association (NEA), media are
defined as all forms that can be manipulated, seen, heard, read, or discussed, and serve as tools to support
learning activities. A stylus, as described by Kuswara et al. (2021), is a needle-shaped instrument used to
press on paper surfaces to create raised dot patterns corresponding to Braille symbols. This tool is
particularly beneficial for students with visual impairments, as it enables them to write and take notes
independently, supporting the development of their literacy skills.
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Writing, as a communicative activity, employs written language as its principal medium. Tarigan
(2021) defines writing as “a language skill used for communication that is conducted indirectly and does
not involve face-to-face interaction with others.” According to Hunt and Marshal (as cited in Setyawati,
2021), visually impaired children face persistent difficulties in obtaining information despite assistive tools,
hence they rely on Braille for reading and writing. Braille, consisting of six dot cells that can be combined
into different configurations and read by touch, serves as an essential medium for literacy among the
visually impaired.

From a linguistic perspective, the term tunanetra—derived from the Indonesian words tuna (lacking)
and netra (vision)—refers to individuals who experience total or partial visual impairment. Irvan (2020)
describes visually impaired children as individuals whose visual functions are limited or non-functional,
making it difficult for them to adapt to their environment through sight. Similarly, Praptaningrum (2020)
defines visual impairment as a condition where the eyes or vision fail to function properly, resulting in
limited or absent visual ability. In this context, tuna denotes a state of deficiency or absence of function.

Meanwhile, tunadaksa (physical disability) refers to impairments of the muscular, skeletal, joint, or
nervous systems caused by disease, viral infection, or injury before, during, or after birth. Pratiwi (2025)
defines physically disabled children as those whose body parts are undeveloped or impaired. Specifically,
lumpuh layu (flaccid paralysis) is a condition that affects certain body parts such as the hands or legs,
resulting in weakness, muscle flaccidity, and restricted motor function (Irhasana & Arlin Adam, 2025).

Given these conditions, it becomes evident that students with multiple disabilities—particularly
those with visual and physical impairments—require specially designed learning media that accommodate
both tactile and ergonomic needs. Therefore, this research was conducted to develop a stylus designed
specifically to enhance Braille writing skills among students with multiple disabilities, ensuring accessibility,
comfort, and functionality in the learning process.

Method

The type of research employed in this study is Research and Development (R&D), specifically in the
development of instructional media. Research and Development is often defined as a systematic method
or set of procedures aimed at developing a new product or improving an existing one (Zakaria et al., 2020).
This study adopts the 4-D model (Four-D Model), which consists of four stages: Define, Design, Develop,
and Disseminate. However, the research process in this study was conducted up to the development stage,
considering the time limitations of the research period.

1. Define (Definition Stage)
This stage aims to analyze learners’ needs and identify the problems that underlie product
development. Activities conducted include preliminary observations at SLB-A YAPTI Makassar and
interviews with teachers to identify students’ difficulties in writing Braille using the standard stylus.
The data collected at this stage serve as the foundation for designing a more ergonomic and
accessible stylus.

2. Design (Design Stage)
During this stage, the initial prototype of the stylus was designed. The design was adjusted to meet
the specific characteristics of students with multiple disabilities, particularly those with fine motor
impairments. The design process involved determining the appropriate dimensions, materials, and
ergonomic features to enhance comfort and stability during Braille writing activities.

3. Develop (Development Stage)
The prototype stylus designed in the previous stage was further developed into a functional
product. This stage includes expert validation and product testing.

o Expert Validation
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Validation was conducted to assess the feasibility of the product from both material and
media perspectives.
= Material experts evaluated the content relevance, the functionality of the stylus
within the context of Braille instruction, and its alignment with student learning
competencies.
* Media experts assessed technical and design aspects, including physical form,
usability, material safety, and efficiency in supporting Braille writing.

The validation instruments were questionnaires using a Likert scale, as presented in Table 1:

Tabel 1. Categories Table

Answer Categories Score
Highly Appropriate 5
Appropriate 4
Quite Appropriate 3
Inappropriate 2
Very Unsuitable 1

Source: Arifin & Aunillah (2021)

The data obtained from the validation process were analyzed by calculating the percentage
score using the following formula:

Xx
P=—x100%
y

The results were used to determine the product’s level of feasibility before proceeding to the
testing phase.
e Product Effectiveness Testing
After being validated and declared feasible by the experts, the product underwent limited trials
to determine its effectiveness in improving students’ Braille writing abilities. The testing was
conducted with eighth-grade students with multiple disabilities (severe low vision and flaccid
paralysis) at SLB-A YAPTI Makassar.

The testing procedure included the following steps:
1. Pre-test, to measure the students’ initial ability to write Braille using a standard stylus.
2. Treatment, where students used the developed stylus during Braille writing activities.

3. Post-test, to measure improvements in Braille writing ability after using the developed
stylus.

The results of the pre-test and post-test were compared to determine the increase in students’
writing proficiency. Data were analyzed using descriptive quantitative analysis, presented in the
form of percentage improvements in writing performance.

e Disseminate (Dissemination Stage)
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At this stage, the developed stylus that has been validated and tested for effectiveness will be
disseminated to teachers and school administrators at SLB-A YAPTI Makassar as an alternative
instructional medium for Braille learning. Moreover, the research findings are expected to serve
as areference for future developers in designing assistive learning tools for students with special
needs.

Result

Needs analysis of the Stylus media to enhance Braille writing skills among students with multiple
disabilities at SLB-A YAPTI Makassar
Tabel 2. Teacher Needs Analysis Questionnaire

No Aspek yang dinilai Penilaian

1. Students with multiple disabilites and visual 5
impairments require assistive tools for Braille writing

2.  The Braille stylus needs to be adapted to students’ 5
physical conditions and abilities

3. A lightweight and easy-to-grip Braille stylus will help 4
students learn more effectively

4.  Students often experience difficulties using the current 4
Braille stylus

5. Engaging learning media can increase students’ 5
motivation to write in Braille

6. The Braille stylus should be durable and safe for 4
students to use

7.  Students will be more interested in learning if the Braille 5
stylus is designed according to their needs

8.  Teachers need practical and easy-to-use Braille writing 5
tools for classroom use

9. A specially designed Braille stylus can help students 5
become more independent in their learning

10. A suitable Braille stylus can improve students’ Braille 5
writing skills

Total a7

The results of the questionnaire showing the percentage of teachers’ needs analysis toward the
stylus media are as follows:

Tabel 3. Respondents’ Results

No. e Responden

e Skor
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o 1 e Muh Ayub K., S.Farm e 94%

Respondents’ Eligibility Percentage (%)= P = j—f] X 100 %

47
= — 0,
o0 % 100%
=94 %
Based on the previously established needs analysis criteria, the percentage results from

respondents indicate that the learning media in the form of a stylus falls into the “highly needed” category,
with a score of 94%.

Development Stages of the Stylus Media to Improve Braille Writing Skills in Students with Multiple
Disabilities

One of the characteristics used to determine the quality of the developed stylus media is the validity
criterion. After the initial prototype of the stylus media aimed at improving Braille writing skills is created,
the process continues to the development stage, which aims to refine the initial prototype. The steps to be
carried out include evaluation (validation) by experts of the initial prototype. After revisions are made
based on expert feedback, the final product of the stylus media to improve Braille writing skills will be
produced.

Stylus Media Prototype to Improve Braille Writing Skills

The initial product design was created using the Medibang Paint application to edit and refine the
first prototype. The stylus was designed in an ergonomic cylindrical shape with a length of 5.5 cm,
featuring a slightly pointed pen tip of 2.5 cm. An essential component, a ring, was added to the upper part
of the stylus to serve as a finger rest, preventing the stylus from slipping easily and helping maintain
consistent finger positioning. The stylus body was designed using durable wood, with an overall length of
8 cm, and given an attractive base color to enhance visual appeal.

Twenty-three teachers rated the reflection form on the suitability of the course material on the SDL
Platform. Data regarding this reflection was also confirmed with the participants during a focused-
synchronized discussion. In this component, there were two closed-questions and three open-questions.
Answers were designed in four scales: a). not suitable; b). less suitable; c). suitable; and d). very suitable.

The results shown in percentages cover the suitability of course materials for creating learning-
friendly and inclusive schools. 28% of participants stated that the course materials were very suitable for
building learning-friendly and inclusive schools, 52% acknowledged that the materials were suitable for
their needs in implementing inclusive education, and 20% did not provide an answer. In addition, 36% of
teachers stated that the material was very suitable for creating a learning-friendly and inclusive classroom,
while 64% stated that the material was suitable.
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Figure 1. Stylus Prototype Design

Validity and Effectiveness of the Stylus Media in Improving Braille Writing Skills for Students with
Multiple Disabilities

The aspects assessed in validating the stylus media to enhance Braille writing skills for students with
visual and multiple impairments include the shape or design dimensions and content assessment aspects.
The media validator was Dr. Faizal, M.Si, and the content validator was Prof. Dr. H. Abdul Hadis, M.Pd,
both lecturers from the Department of Special Education, Faculty of Education, Makassar State University.
This stage aims to determine the validity of the stylus media and to obtain comments and suggestions
from the validators for further improvement.

Table 4. Results of Validation by Material Expert

Assessment
Aspects Indicators Evaluation
a. The stylus can increase 4
students’ learning motivation
b. The size and shape used are 4
Content appropriate
) ) c. The media display is attractive 4
Dimention d. Ease of use of the media 4
e. Suitability of the design 4
Table 5. Results of Validation by Media Expert
Assessment Indicators Evaluation
Aspects

a. The length and width of 5
the stylus are suitable for
the users’ needs
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b. The ring is strong and 4
flexible enough so it
does not come off easily
but remains comfortable
to use

c. The ring is well-attached 4
to the stylus and does not
interfere with hand

Form movement

d. The stylus is made of 5
durable material and
comfortable to hold

Dimension

e. The pen needle length is 5
appropriate for the users’
needs

f. Matches the 5
characteristics of a stylus

g. Designed for practicality 4

h. The stylus shape is 5
appropriate

i. Lightweight and easy to 5
grip

j. Overall appearance 4

Table 6. Results of Validation by Media and Material Experts

No. Validator Nilai Validator Keterangan
1 Media Expert 92% Very Good
2 Material Expert 80% Good

Table 6 shows that the validation score from the media expert is categorized as very good, and the
validation score from the material expert is categorized as good. Based on the validation results from both
experts—regarding both the appropriateness of the media and the content accuracy for students with
multiple visual impairments—the stylus media is considered feasible to be used and tested in the next
stage. It can be concluded that the developed stylus media to improve braille writing skills is of very good
quality and can be effectively used to enhance braille writing ability among students with multiple visual
impairments.
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To determine the effectiveness of the stylus in improving braille writing skills for students with
multiple visual impairments, a trial was conducted with grade VIII students at SLB-A YAPTI Makassar
through a pretest and posttest.

Table 7. Comparison of Pretest and Posttest Results on Braille Writing Ability Using the Stylus

Score

N A t Aspect

0 ssessment Aspec Pretest Posttest Keterangan
1 A 0 1 Improved

) B 0 1 Improved
; o 0 1 Improved
) - 0 | Improved

5 - 0 0 Not Improved

Average Score 0 4

Based on the data above, it can be concluded that there was an increase in braille writing ability
among grade VIII students with multiple visual impairments at SLB-A YAPT| Makassar after the stylus
development was implemented. This result demonstrates that the developed stylus is effective in
improving braille writing skills.

Discussion

The stylus developed for students with multiple visual impairments was designed using the 4-D (Four
D Models) development model. Based on the results of the needs analysis, it was found that students with
multiple visual impairments require media that can support the writing learning process. The stylus
developed for these students followed the 4-D model proposed by Thiagarajan, which consists of four
stages: define, design, develop, and disseminate. However, this research was limited to the development
stage due to time considerations and the research objective, which was to produce and validate a feasible
instructional media product. Similar methodological adaptations have also been made in previous studies
(Haris et al., 2021; Dewi, 2024).

The define stage began with a field study, which included a front-end analysis and a learning analysis.
This stage involved interviews with eighth-grade students with multiple visual impairments at SLB-A YAPTI
Makassar to identify the difficulties they faced in writing Braille. The findings revealed that students
experienced challenges in using standard-sized styluses, such as frequent errors in pressing Braille dots,
difficulty holding the stylus due to its small grip size, and discomfort caused by the short needle tip, which
sometimes touched their fingernails. The students expressed the need for a new stylus that is lighter,
easier to hold, and more comfortable to use for accurate Braille writing. A needs assessment was also
conducted with teachers using a questionnaire to identify their perspectives on the required stylus design.
The results showed that 94% of teachers believed that the stylus plays a crucial role in supporting the
learning process, particularly in improving Braille writing skills among students with multiple disabilities.

The design stage aimed to create the stylus prototype and develop validation instruments. During
this stage, the researcher designed the stylus by applying effective instructional media design principles.
Additionally, validation instruments were prepared, including the media expert validation sheet, material
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expert validation sheet, and teacher response questionnaire. These instruments were used to evaluate
the design’s feasibility and ensure that it met both pedagogical and ergonomic standards.

The development stage focused on producing and refining the initial stylus prototype based on the
experts’ feedback. The revisions were made to improve usability, ergonomics, and alignment with the
learning objectives. The researcher refined the prototype according to the predetermined design
specifications, ensuring that the stylus was practical, comfortable, and functional for the target users.

The final phase was the evaluation stage, where the stylus was assessed through media and material
validation as well as limited field testing. This process aimed to determine the validity, effectiveness, and
user acceptance of the developed media. Validation was carried out by media and material experts who
evaluated the design, function, and overall appropriateness of the stylus. After receiving input and
recommendations from the experts, the researcher revised the product to enhance its quality and
feasibility. Subsequently, a limited trial was conducted with eighth-grade students with multiple visual
impairments at SLB-A YAPTI Makassar to evaluate the stylus’s effectiveness in improving Braille writing
skills.

The results of the limited trial demonstrated that the developed stylus was highly effective in
enhancing students’ Braille writing abilities. However, this research has several limitations that must be
acknowledged. The stylus has only been tested in a limited trial setting; therefore, the findings cannot yet
be generalized. Further studies with broader implementation and larger sample sizes are required to
comprehensively confirm the stylus’s effectiveness and potential for wider educational application.

Conclusion

Based on the findings of this study, it can be concluded that through the development process
carried out, the results from the define stage—which involved both literature review and field study—
indicated a clear need for a stylus to enhance Braille writing skills among students with multiple visual
impairments. The outcome of the design stage was the creation of a stylus prototype design ready for
expert validation. During the development stage, the stylus product underwent validation by experts to
ensure its feasibility and quality. After two stages of validation, the stylus media was declared valid and
ready for testing. The effectiveness trial results demonstrated that the use of the developed stylus was
highly effective, showing a strong positive impact on improving students’ Braille writing abilities. This
finding indicates that the stylus is feasible to be used as an instructional aid to support Braille learning for
students with multiple disabilities.

From a practical perspective, the implementation of this stylus provides significant implications for
teaching in special education schools (SLB) and similar institutions. Teachers can utilize this stylus as a
more ergonomic and accessible learning tool to facilitate Braille writing instruction, especially for students
who experience motor and tactile difficulties. Furthermore, the product can serve as a model for
developing other adaptive learning media that address the diverse physical and sensory needs of students
with disabilities.

For future researchers, it is recommended to extend the development process to the dissemination
stage, to test the stylus on a broader scale and gather more comprehensive evidence regarding its long-
term effectiveness and applicability across different educational settings.
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