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ABSTRACT

This study introduces Reading Aid for Better Accessibility; a mobile application aimed at assisting students with
dyslexia and visual impairments in reading and auditory comprehension of text. It uses Optical Character
Recognition (OCR) and Text-to-Speech (TTS) technologies to turn printed or digital text into sound, which makes
learning more fun and easier to understand. The app also lets users change the font size, style, and color contrast
to make it easier to read. It also supports both English and Tagalog and lets users access it online. Overall, the
system is a useful and easy-to-use tool that encourages students with reading problems to learn on their own.
The project adhered to the Software Development Life Cycle (SDLC) and was assessed using the ISO/IEC 25010
Software Quality Model to evaluate both operational functionality and user satisfaction. A quantitative research
methodology was utilized via standardized survey questionnaires disseminated to students, educators, and
stakeholders. The test looked at important software quality traits and always got good results.

To sum up, the Reading Aid mobile app is a big step forward in making it easier for students with reading problems
and low vision to get help. The results show that the system meets and often exceeds user needs. There are still
ways to improve security and personalization features, though. The project shows that the school is dedicated to
using technology to make education more inclusive, and it makes a real difference in making sure that all students
have equal and accessible learning experiences.
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INTRODUCTION
Reading and comprehension form the foundation of learning, still students with dyslexia and low vision are having
a hard time with reading materials that are accessible. Dyslexia confuses the child as to the words and sounds
recognition, whereas vision defects make reading printed texts difficult. These difficulties can result in less
opportunity for self-learning.
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Progress in assistive technology, mainly Optical Character Recognition (OCR) and Text-to-Speech (TTS), opens
opportunities to overcome these barriers. Many existing tools still miss key features, such as customization options
and bilingual support. In addition, most applications address either students with dyslexia or those with visual
impairments individually, leaving a need for an inclusive solution that accommodates both.

The study presents the Reading Aid for Better Accessibility, a mobile application that transforms text into audio
and provides adaptable features, including adjustable text settings and contrast modes. With support for both
English and Tagalog, as well as online access, the application seeks to enhance comprehension, encourage
independent learning, and promote inclusivity for students with special needs.

OBJECTIVES

The main goal of the project, it defines what the research or project is trying to achieve, and in broad terms. This
is the base objective from which the specific objectives that will narrow down the scope of the research will further
be determined. The key of it is in the title of this project which is to create a mobile application which will facilitate
reading, especially to the students with dyslexia and visual disabilities by fitting at the most inclusive and
adequate, respective, features for the above-mentioned students.
The study shall focus on the following specific objectives:

1. To build customizable text settings, such as size, style, and color contrast, for better legibility.
To add Text-to-Speech (TTS) capability for auditory learning and understanding.
To include Optical Character Recognition (OCR) to translate printed text into usable forms.
To maintain compatibility with assistive tools such as screen readers and magnification tools.
To make the application more usable by integrating bilingual support English and Tagalog.

A A

METHODOLOGY
Methodology in Developing Reading Aid for Better Accessibility: A Mobile Application Designed to Assist
Dyslexic and Visually Impaired Students in Reading and Listening to Text covers how data was gathered, how
the system was planned, built, and tested, and how each step was carried out in a clear and organized way. The
goal of this methodology is to ensure the system is reliable, efficient, and truly effective in meeting users' needs.

Research Design

The study's research design is developmental, focusing on the designing, developing, and evaluating of a
technological solution to address reading accessibility challenges. This design was selected to ensure the final
application is usable and effective in assisting users with accessibility needs. The application itself was created to
enhance reading accessibility for users. This process involved design, development, and evaluation phases.
Finally, the researchers employed a quantitative approach to gather data to validate the application's usability and
effectiveness in aiding users.

&

R

Figure 1 System Development Model

1. Planning

The proponents used interviews as the initial stage of the Agile methodology to determine the feasibility and the
need to enhance reading accessibility. The main stakeholders were also consulted, specifically the
Ophthalmologists and Optometrists. The aim of these interviews was to collect the necessary information
regarding the limitations of the existing reading aids and systems, including elements like the challenges faced by
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users with specific visual impairments and reading disorders, the current accessibility of reading materials, as well
as the needs for a comprehensive reading aid.

Besides the interviews, the proponents also designed and conducted a survey for Visually Impaired and Dyslexic
users. The survey was done to get the users' views and receive feedback regarding their experience with current
reading methods and what they expect in a more effective and user-friendly reading aid assistant system. These
basic data gathering exercises are crucial for the pre-planning stage and serve as the basis for requirements
identification and prioritization of improvements that will lead to the iterative development process of the
proposed system.

2. Design
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Figure 2 Input-Process-Output (IPO) Model

The proponents developed system diagrams, user workflows, and prototypes to illustrate the structure and
functionality of the proposed accessibility application. The team created interactive mockups of the core user
interfaces using Figma, as exemplified by the screens shown in Figure 2. These prototypes included the
Login/Registration flow and the Profile/Settings interface, which enabled the proponents to visualize the user
journey from initial sign-in and preference setup to accessing the core Optical Character Recognition (OCR) and
Text-to-Speech (TTS) features.

The design process also involved developing the Input-Process-Output (IPO) model and the system architecture
diagram to clearly outline how data moves through the system specifically, how text is captured, processed by the
OCR, and converted to speech by the TTS. This step provided the proponents with a clear development framework
and ensured that all accessibility features and core modules were properly planned and aligned with the
requirements identified for users with visual impairments and dyslexia.

3. Development

The development phase focused on integrating the system’s core functionalities Optical Character Recognition
(OCR) and Text-to-Speech (TTS) to provide an efficient reading and listening experience for users. The OCR
component was implemented using Text Recognition from the @react-native-ml-kit/text-recognition library,
which accurately scans and converts printed or image-based text into digital format. The extracted text is then
processed by the TTS module, developed with the expo-speech library, enabling natural and clear voice output
for auditory learning.

These frameworks were selected for their strong compatibility with mobile platforms and optimization for
accessibility-driven applications. The combination of accurate image recognition and high-quality speech
synthesis allows the system to generate real-time audio output, making printed and digital materials more
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accessible. This integration not only enhances user convenience but also bridges the gap between visual and
auditory learning for individuals with dyslexia and visual impairments.

4. Testing

The proponents conducted a series of technical, usability, and clinical testing sessions in collaboration with key
stakeholders Ophthalmologists, Optometrists, and end users, particularly individuals with dyslexia and visual
impairments. This phase was vital in validating the system’s functionality, clinical relevance, and the effectiveness
of its accessibility features, including the Optical Character Recognition (OCR) and Text-to-Speech (TTS)
modules.

Feedback gathered from experts and users guided the refinement of the interface, accessibility settings, and overall
system performance. Bugs and errors, especially those affecting the accuracy of OCR and TTS functions, were
promptly resolved. The team followed the Agile testing approach throughout development to ensure quality,
responsiveness, and cross-platform stability across different devices.

5. Release

The system was deployed gradually using an Agile approach, beginning with a soft launch or beta testing phase.
This pilot release allowed real users students with visual impairments and dyslexia to evaluate the application’s
performance, usability, and accessibility in real-world conditions. Stakeholders, including Ophthalmologists and
Optometrists, supervised the testing to ensure the system’s features met professional and clinical expectations.
Based on user and expert feedback, refinements were immediately implemented to enhance interface design,
accessibility options, and functional stability. After successful pilot testing, a quantitative evaluation was
conducted to measure the system’s overall quality and user satisfaction. The results confirmed the application’s
readiness for full-scale implementation.

6. Feedback

Following the system’s release, continuous feedback was collected from visually impaired and dyslexic users,
along with Ophthalmologists and Optometrists, to assess clarity, speed, usability, and clinical reliability. Feedback
was gathered periodically and after major updates to maintain smooth system performance and address issues
promptly.

This process allowed the team to make ongoing improvements, refining the OCR and TTS algorithms for greater
text recognition accuracy and more natural voice output. Interface adjustments were also made to further enhance
accessibility and user experience, ensuring the system remains responsive to the needs of its diverse users.

RESULTS AND DISCUSSIONS

Usability Satety
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Figure 3 Pie Graph Category

The evaluation phase of this study assessed the quality characteristics of the Reading Aid Mobile Application
designed to assist dyslexic and visually impaired students in reading and listening to text. The assessment followed
the ISO/IEC 25010 Software Quality Model and utilized user ratings collected from 200 respondents through a
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structured questionnaire. The evaluation covered eight key quality characteristics: Usability, Compatibility,
Interaction Capability, Reliability, Security, Maintainability, Flexibility, and Safety.

Usability Survey Results
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Figure 4 Usability
The system demonstrates exemplary performance regarding this characteristic, as evidenced by the overwhelming
concentration of 97% positive ratings (Above Average and Excellent). This indicates that the application is
intuitive, highly learnable, and exceptionally easy to operate for its intended users. The focus for future
development should not be on fixing usability issues but on enhancing advanced personalization features to move
the small fraction of “Above Average” ratings into the “Excellent” bracket, thereby ensuring universal

satisfaction.
Compatibility Survey Results
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Figure 5 Compatibility
The Reading Aid app also shows strong performance in compatibility, achieving 95% positive feedback from
respondents. Users recognized that the application worked across different devices and supported multiple file
types without issues. The priority for future development lies in optimizing performance across more assistive
tools and operating systems, ensuring that all users regardless of their technological setup consistently experience
seamless integration.
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Interaction Capability Survey Results
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Figure 6 Interaction Capability

Excellent

The majority of responses for interaction capability also fell in the 4 and 5 range, indicating that the system’s
interface design and interactivity exceeded expectations. Respondents reported that the application provided
smooth navigation, clear user feedback, and customizable settings for text and audio. This demonstrates that the
Reading Aid app successfully addressed the unique accessibility needs of dyslexic and visually impaired students,

making reading less difficult and more engaging.

Reliability Survey Results
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Figure 7 Reliability
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The reliability of the system is proven with 95 percent who have been asked giving it a positive rating. Failures,
downtime and data loss were not frequently seen by users, supporting the robustness of the system. The emphasis
on the future development should be shifted from error fixing to improving system robustness, especially for rare
cases, e.g., particularly for unusual cases such as blurry text input, ensuring that every user experience remains

consistently excellent.
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Security Survey Results
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Figure 8 Security

The security on the other hand, though still it was rated as positive by nearly 90% of respondents, got slightly less
‘Excellent” marks than other categories. This is to say that the system is relatively safe; however, authentication
and data protection worries remain. Future enhancements should focus on improving the login process, encryption
and protecting privacy (move “Above Average” to the higher satisfaction level).

Maintainability Survey Results
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Figure 9 Maintainability
The maintainability had an impressive 96% of positive ratings which indicates that users can trust in the app for
further development and enhancement. There is already flexibility and is easy to update for the system. Next
development should not only be about addressing problems, but also developing user needs and new accessible

solutions that come from market or technology., which would enhance satisfaction level to reach even more the
excellent area.
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Flexibility Survey Results
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Figure 10 Flexibility

The safety recorded the highest success receiving a positive rating from 98% of respondents. This proves that the
app offers a safe, easy, and non-invasive book reading experience. Because so many users feel that it is already
Excellent, attention to future developments also ought to be less about fixing problems than about imagining new
accessibility enhancements in the system. Improvements along those lines could turn this product into a new
standard of safety in all-digital reading for students with disabilities everywhere.

Safety Survey Results
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Figure 11 Safety

The safety got the most amount of number marks in Excellent, across all categories. Respondents felt that the app
was a non-threatening, easy and discreet resource for reading. How its features of access were put to use, for
which the confusion or application of strain was avoided in failure from important uses. It shows that the Reading
Aid tool proved to be a supportive and safe environment for dyslexic and visually impaired students.
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CONCLUSION

The Reading Aid Mobile Application represents a significant step toward promoting accessibility and inclusivity
for dyslexic and visually impaired students at Universidad de Manila, as evidenced by its overall Excellent
evaluation rating based on the ISO/IEC 25010 Software Quality Model. With features such as Text-to-Speech,
Optical Character Recognition, and customizable accessibility settings, the system successfully addresses the
barriers faced by its target users, making reading more efficient, supportive, and engaging. While areas such as
security offer opportunities for further enhancement, the results affirm that the system not only meets but often
exceeds user expectations, thereby reflecting Universidad De Manila commitment to technological innovation,
inclusive education, and continuous improvement.
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