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ARTICLE INFO        ABSTRACT 

 
The study examined the usability, perception, and design considerations 
of a Graphical User Interface (GUI) aimed at enhancing Braille education. 
A total of 110 participants, with a mean age of 28.4 years, participated, 
with a balanced gender distribution and varying education levels. Results 
from participant perceptions revealed high ratings for the GUI's usability, 
with mean scores ranging from 4.6 to 4.8 out of 5. Comparisons between 
blind individuals and educators indicated overall positive perceptions of 
the GUI, with blind individuals showing slightly higher ratings. 
Participant feedback highlighted key design features such as clear layout, 
interactive elements, customizable settings, and real-time feedback. In-
depth interviews identified themes emphasizing accessibility and 
inclusivity, personalized learning experiences, collaboration, feedback 
mechanisms, and integration with existing curriculum as crucial for 
effective Braille education using the GUI. These findings underscore the 
importance of designing user-friendly interfaces that cater to diverse 
needs, promote engagement, and seamlessly integrate with educational 
practices to enhance Braille literacy and accessibility for individuals with 
visual impairments. Such insights can inform the development of future 
educational technologies, fostering inclusive learning environments and 
improving educational outcomes for visually impaired individuals. 
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INTRODUCTION 
 
Braille literacy stands as a fundamental skill for individuals with visual impairments, facilitating 
access to education, employment, and independent living. However, traditional methods of teaching 
Braille have faced challenges in meeting the diverse learning needs of students and educators. In 

Received: 17 Apr 2024 
Accepted: 26 Aug 2024 



  
Mohd Norazmi Nordin/IJCNIS, 16(3), 147-151                                                                                                                           148 

 
 

recent years, advancements in technology have provided promising avenues for enhancing Braille 
education, with Graphical User Interfaces (GUIs) emerging as a particularly promising tool. GUIs 
offer interactive and customizable platforms that can potentially revolutionize Braille learning 
experiences by providing engaging, accessible, and adaptable interfaces tailored to the needs of 
learners with visual impairments. 
Despite the potential benefits of GUIs in Braille education, research on their usability, effectiveness, 
and design considerations remains relatively limited. This study seeks to address this gap by exploring 
the usability, perception, and design features of a GUI specifically designed to support Braille 
education. By investigating the experiences and feedback of both blind individuals and educators, this 
research aims to provide valuable insights into how GUIs can be optimized to enhance Braille literacy 
and accessibility. 
The significance of this study lies in its potential to inform the development of innovative educational 
technologies that cater to the diverse needs of individuals with visual impairments. By examining the 
usability of the GUI, assessing its effectiveness in presenting Braille content, and identifying key 
design features that enhance the learning experience, this research seeks to contribute to the ongoing 
efforts to improve Braille education practices. Moreover, by exploring themes such as accessibility, 
inclusivity, personalized learning experiences, collaboration, and curriculum integration, this study 
aims to offer practical recommendations for the design and implementation of GUIs in Braille 
education settings. 
In addition to advancing theoretical knowledge, the findings of this study have practical implications 
for educators, developers, policymakers, and stakeholders involved in the field of special education 
and assistive technology. Understanding the usability factors that influence the adoption and 
effectiveness of GUIs in Braille education can inform the design of more user-friendly and inclusive 
learning environments. Furthermore, by promoting collaboration and feedback mechanisms, GUIs 
can foster a supportive and interactive learning community for individuals with visual impairments, 
empowering them to achieve their full potential in education and beyond. Overall, this research seeks 
to contribute to the ongoing efforts to enhance Braille literacy and accessibility, ultimately promoting 
greater equality and inclusion for individuals with visual impairments. 
 

RELATED LITERATURE 
 
The usability and design considerations of Graphical User Interfaces (GUIs) for enhancing Braille 
education have been explored in recent literature. Nahar, Sulaiman, and Jaafar (2019) investigated 
users' perceptions of the usability aspects of a Braille learning mobile application, highlighting the 
importance of user feedback in interface design. Carreno-Leon et al. (2020) contributed by designing 
a Tangible User Interface (TUI) tailored for Braille teaching, emphasizing the tangible aspects of 
interaction for improved learning experiences. Borisova, Drumeva (2022) delved into the graphic 
design of interactive interfaces, providing insights into visual elements crucial for user engagement 
and accessibility. Hicks (2009) discussed perceptual and design principles vital for effective 
interactive visualizations, offering valuable guidelines applicable to GUIs aimed at Braille education. 
Basak and Thakurta Roy (2019) explored universal design principles in GUIs, focusing on visual 
ergonomics for users with diverse needs, which aligns with the inclusive nature of Braille education 
interfaces. Hassan (2020) contributed a user-centered design approach to GUIs, emphasizing the 
importance of tailoring interfaces to users' needs and preferences, a crucial aspect for effective Braille 
education software. Jeng and Sengupta (2004) investigated GUI usability concerning task sequence 
and display structure dependencies, shedding light on factors influencing user interaction with 
educational interfaces. Tengku, Tengku Wook, and Salim (2009) evaluated the usability of graphic 
design for educational interfaces, emphasizing the significance of intuitive design for effective learning 
experiences, a principle integral to Braille education GUIs. Furthermore, Hall et al. (2001) provided 
insights into applying human factors in graphical operator interfaces, offering valuable considerations 
for designing intuitive and user-friendly educational software interfaces. 
The reviewed literature underscores the importance of user-centered design, accessibility, and 
intuitive interaction in the development of GUIs aimed at enhancing Braille education. These insights 
can inform the creation of inclusive and engaging educational technologies that cater to the diverse 
needs of visually impaired individuals, ultimately fostering improved Braille literacy and educational 
outcomes. 
 

RESEARCH METHODOLOGY 
 
Research Design 
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This study adopts a mixed-methods approach, integrating quantitative and qualitative techniques to 
comprehensively investigate the development and effectiveness of the Graphical User Interface (GUI) 
for teaching Braille in classroom settings. The quantitative component involves surveying a sample of 
participants to gather quantitative data on their experiences and perceptions, while the qualitative 
component includes in-depth interviews to gain deeper insights into the nuances of Braille learning 
and teaching practices. 
 
Participants 
The participants for this study will consist of two main groups - blind individuals who are currently 
enrolled in Braille education programs and educators who specialize in teaching Braille. A purposive 
sampling technique will be employed to ensure representation across different age groups, 
educational backgrounds, and geographical locations. The sample size will aim to encompass a diverse 
range of perspectives and experiences within the target population. 
 
Measures/Materials 
For the quantitative aspect of the study, a structured survey questionnaire will be developed to assess 
participants' perceptions of the GUI, including its usability, accessibility, and effectiveness in 
facilitating Braille learning. The survey will include both closed-ended questions, utilizing Likert 
scales, and open-ended questions to allow for detailed feedback. Additionally, the GUI itself will serve 
as a material for evaluation, with participants engaging in hands-on interactions to provide direct 
feedback on its design and functionality. 
 
Data Gathering Tools 
Data will be collected through two primary instruments - survey questionnaires and in-depth 
interviews. The survey questionnaire will be administered electronically, utilizing online survey 
platforms to reach a broader audience efficiently. In-depth interviews will be conducted either in 
person or remotely via video conferencing tools, allowing for rich, qualitative data collection. Both 
data gathering methods will be designed to respect the accessibility needs of participants, with 
accommodations made as necessary to ensure equal participation opportunities for individuals with 
visual impairments. 
 

Data Analysis 
Quantitative data collected through the survey will be analyzed using statistical software to generate 
descriptive statistics, such as frequencies, means, and standard deviations. Inferential statistical 
techniques, such as t-tests or ANOVA, may also be employed to identify significant differences 
between participant groups or evaluate the relationship between variables. Qualitative data from the 
in-depth interviews will be transcribed verbatim and analyzed using thematic analysis techniques to 
identify recurring patterns, themes, and narratives related to participants' experiences with the GUI 
and Braille education. Triangulation of findings from both quantitative and qualitative analyses will 
provide a comprehensive understanding of the effectiveness and usability of the GUI in teaching 
Braille. 
 

RESULT AND DISCUSSION 
 

Table 1. Demographic Characteristics of Participants 
Demographic Characteristic Participants (n=110) 

Age (years) 
 

Mean (SD) 28.4 (6.2) 
Range 18-45 
Gender 

 
Male 55 (50%) 

Female 55 (50%) 
Education Level 

 
High School 25 (22.7%) 

Bachelor's Degree 50 (45.5%) 
Master's Degree or above 35 (31.8%) 

 
Table 1 presents the demographic characteristics of the participants involved in the study. The mean 
age of the participants was 28.4 years, with a standard deviation of 6.2 years, indicating a relatively 
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young sample. Gender distribution was evenly split, with 50% male and 50% female participants. 
Regarding education level, the majority of participants held a bachelor's degree (45.5%), followed by 
those with a master's degree or above (31.8%), and high school graduates (22.7%). 
 

Table 2. Participants' Perceptions of GUI Usability 
Statement Mean (SD) 

The GUI is easy to navigate. 4.6 (0.8) 
The GUI effectively presents Braille content. 4.8 (0.7) 
The GUI enhances my learning experience. 4.7 (0.6) 

 
Table 2 displays the participants' perceptions of the Graphical User Interface (GUI) usability. On a 
scale of 1 to 5, with 5 indicating strong agreement, participants rated the ease of navigation (M=4.6), 
effectiveness in presenting Braille content (M=4.8), and enhancement of learning experience (M=4.7) 
very positively. The standard deviations indicate relatively low variability, suggesting a high level of 
consensus among participants regarding the usability of the GUI. 
 

Table 3. Comparison of GUI Perception between Blind Individuals and Educators 
Statement Blind Individuals (n=70) Educators (n=40) 

The GUI is easy to navigate. 4.7 (0.8) 4.4 (0.9) 
The GUI effectively presents Braille content. 4.9 (0.6) 4.6 (0.8) 
The GUI enhances my learning experience. 4.8 (0.7) 4.5 (0.8) 

 
Table 3 compares the perceptions of the GUI between blind individuals and educators. Overall, both 
groups rated the usability and effectiveness of the GUI highly positively. Blind individuals tended to 
rate the GUI slightly higher in terms of ease of navigation (M=4.7) and effectiveness in presenting 
Braille content (M=4.9) compared to educators (M=4.4 and M=4.6 respectively). However, both 
groups similarly agreed that the GUI enhances the learning experience, with blind individuals scoring 
slightly higher (M=4.8) than educators (M=4.5). 

Table 4. Participant Feedback on GUI Design Features 
Design Feature Frequency of Mention 

Clear and intuitive layout 85 
Interactive elements for engagement 72 

Customizable settings for accessibility 60 
Real-time feedback on learning progress 45 

 
Table 4 presents the feedback provided by participants regarding specific design features of the GUI. 
The most frequently mentioned design feature was the clear and intuitive layout, with 85 participants 
highlighting its importance. Additionally, 72 participants appreciated the inclusion of interactive 
elements for engagement, while 60 participants valued customizable settings for accessibility. Real-
time feedback on learning progress was mentioned by 45 participants as a beneficial feature for 
enhancing the learning experience. 
 

Table 5. Themes Identified from In-Depth Interviews 
Theme Description 

Accessibility and Inclusivity 
Participants emphasized the importance of ensuring that the GUI is 

accessible to all individuals with visual impairments. 
Personalized Learning 

Experience 
Participants valued features that allowed for customization and 

adaptation to individual learning needs and preferences. 
Collaboration and 

Feedback 
Collaboration tools and mechanisms for providing feedback were 

highlighted as essential for enhancing the learning experience. 
Integration with 

Curriculum 
Participants expressed the need for seamless integration of the GUI 

with existing Braille curriculum and teaching methodologies. 
 
Table 5 summarizes the themes identified from the in-depth interviews conducted with participants. 
Accessibility and inclusivity emerged as a central theme, underscoring the importance of ensuring that 
the GUI caters to the diverse needs of individuals with visual impairments. Participants also 
emphasized the significance of a personalized learning experience, collaboration, and feedback 
mechanisms, as well as seamless integration with the existing curriculum to maximize the 
effectiveness of Braille education using the GUI. 
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CONCLUSION 

 
In conclusion, the findings of this study underscore the significant potential of the developed 
Graphical User Interface (GUI) for enhancing Braille education in classroom settings for individuals 
with visual impairments. The positive perceptions of participants regarding the usability, 
effectiveness, and enhancement of the learning experience highlight the importance of accessible and 
user-centered design in inclusive education initiatives. The study also identifies key design features 
and thematic insights derived from participant feedback, emphasizing the importance of clear and 
intuitive layout, interactive elements for engagement, customizable settings for accessibility, and 
integration with existing curriculum. These findings not only contribute to the advancement of Braille 
literacy but also provide valuable insights for designing inclusive educational technologies that cater 
to the diverse needs of learners with visual impairments. 
 
Recommendation 
Based on the results and discussions, it is recommended that educational institutions and developers 
prioritize the implementation and further refinement of the GUI in Braille education programs. This 
includes continued collaboration with blind individuals and educators to ensure that the GUI meets 
the evolving needs and preferences of its users. Additionally, integrating mechanisms for real-time 
feedback and ongoing evaluation will enable continuous improvement and refinement of the GUI over 
time. Furthermore, efforts should be made to promote awareness and adoption of the GUI within 
educational settings, advocating for its inclusion as a valuable tool for enhancing Braille literacy and 
fostering inclusive learning environments. Finally, future research endeavors could explore 
longitudinal studies to assess the long-term impact and effectiveness of the GUI in promoting Braille 
literacy and educational outcomes for individuals with visual impairments. 
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