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Abstract—This article details the process of creating a 

prototype mobile application that aims to promote inclusive 

literacy for people with reading disabilities. The goal of this 

application is to help people with reading difficulties to become 

more independent so that they can participate in society and take 

advantage of educational and employment opportunities that 

were previously unavailable to them. The methodology used in 

this work is Design Thinking as it is a user-centered creative 

approach to solving difficult challenges and addresses creativity, 

design and problem solving. The results obtained from the expert 

judgment based on Atlas TI 22 provide a valuable perspective on 

the viability and potential of these technological tools. The 

analysis of the results of the application prototype designs gives 

an encouraging picture of 85%. Similarly, 75% confirm that the 

app effectively complements inclusive literacy efforts, a 

significant achievement in line with the objective, and 70% 

appreciate the app's interaction with people with reading 

disabilities. Finally, a staggering 87% would gladly recommend 

the app, underscoring its valuable impact. In conclusion, the 

article discusses how mobile applications can help people with 

reading difficulties become more literate. The good reception of 

the prototype confirms the importance of technology in inclusive 

education and the value of this approach to improving the lives 

and education of this demographic. 
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reading disability; design thinking 

I. INTRODUCTION 

The aim of this study was to report on the design of 
specialized reading materials, such as books with altered fonts 
and simplified text [1]. According to the findings, this type of 
content helped people with reading difficulties to read and 
comprehend what they read. The authors also discuss the 
advantages of cooperative and group learning for language 
acquisition [2]. The researchers found that when people with 
reading difficulties worked together in small groups, they were 
able to encourage and support each other as they learned. 

However, despite advances in technology and education, 
considerable impediments remain in the way of literacy for 
people with reading difficulties [3]. Many potential elements 
come into play here, including cognitive, sensory, financial, 
and lack of specialized educational resources [4]. Symptoms 
can range from having trouble interpreting words to having 
trouble understanding what they read [5]. The impact has far-
reaching effects, limiting social, employment and educational 
opportunities and prolonging marginalization. 

Promoting inclusion and empowering people with reading 
difficulties requires action [6]. The study and creation of 
mobile applications tailored to inclusive literacy not only have 
the capacity to remove conventional barriers but also to 
reinvigorate learners [7]. With the results of this study, we 
hope to develop effective strategies to respond to the 
educational challenges faced by this population and give them 
access to resources that take into account their particular 
strengths and preferences [8]. The positive effects of promoting 
diversity and inclusion in the community are not limited to the 
individuals directly involved [9]. 

The importance of this article is to report on the creation of 
a prototype mobile application for inclusive literacy, aimed at 
users with reading difficulties. In the same way provide a 
welcoming and individualized classroom environment in which 
students can work on their reading comprehension problems 
[10]. The goal of this application is to help people with reading 
difficulties to become more independent so that they can 
participate in society and take advantage of educational and 
employment opportunities that were previously unavailable to 
them. 

An innovative and potentially fruitful solution to the 
pedagogical difficulties faced by people with reading 
disabilities is presented: the development of mobile 
applications for inclusive literacy. This article delves into the 
global context, explains the problem, explains why this study is 
important, and sets the goal of creating a prototype mobile 
application that will help create a more just and egalitarian 
world. 

The structure of the research is based on the following:  
Section II will present the literature review, Section III will 
present the methodology used in the research, Section IV will 
present the results, Section V will present the discussions and 
finally Section VI will present the conclusions and future work. 

II. LITERATURE REVIEW 

For students with reading difficulties, inclusive literacy is a 
rapidly expanding area of study. The purpose of this literature 
review is to examine the various methods and techniques 
employed in inclusive literacy for individuals with reading 
difficulties. The education and literacy of this population will 
be examined along with research, programs, and practices that 
aim to improve their accessibility. 
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The authors [11] studied how mobile apps and screen 
readers, two examples of accessible technologies, can help 
people with reading difficulties become more literate. The 
results showed that text comprehension improved by using 
read-aloud features and by modifying the material. This group's 
reading comprehension and access to information were greatly 
enhanced by the use of technology. 

The results of this study focus on the effectiveness of using 
flexible methods of teaching and reading. The authors [12] 
emphasize that students' reading comprehension and 
engagement increased when individualized tactics such as 
guided reading and the use of pictograms were introduced. 
These results underscore the need for personalized approaches 
to reading and writing instruction. The research also focused 
on the production of accessible literature for people with 
reading difficulties, such as simplified texts and audiobooks 
[13]. The results showed that the use of these modified 
materials increased interest in reading and improved 
comprehension. There is a broad consensus that the availability 
of literature in accessible formats is crucial to enable and 
encourage reading autonomy. 

They discuss individuals with reading problems and the 
effects of teacher training in inclusive practices on their 
literacy. Also, the authors [14], teachers who received 
professional training were more adept at modifying lessons and 
providing students with individualized attention. As a result, 
the children's reading ability improved significantly, 
demonstrating the value of inclusive education. The study also 
analyzed the effectiveness of collaboration between teachers, 
speech-language pathologists and assistive technology 
specialists. Using a combination of methods from different 
fields, specialists were better able to meet the specific needs of 
individuals. The results underscored the need for inclusive 
literacy strategies. 

Similarly, the authors [15] studied people with reading 
problems to see how increasing their literacy levels affected 
their ability to relate to others and feel self-confident. Those 
who made efforts to improve their skills felt more ownership of 
their lives and had easier access to resources. Because of its 
good effects on quality of life, universal literacy is important. 
The authors also detail how they have included artificial 
intelligence (AI) and augmented reality (AR) in their teaching 
of reading [16]. Mobile apps and devices equipped with these 
features facilitated interaction with written content and 
provided a more immersive learning environment. The findings 
point to the potential of technology to increase literacy 
opportunities for all. 

According to the authors [17], they aim to demonstrate a 
comprehensive strategy to promote digital literacy among 
India's most marginalized rural population as part of the 
government's ambitious Digital India initiative. For low 
literacy learners in resource-poor environments with poor 
Internet bandwidth, lack of ICT facilities and inconsistent 
power, tackling multiple literacies at once poses a major 
challenge. The educational concept is an effective way to bring 
tablet-based digital literacy directly to communities, thus 
overcoming long-standing obstacles [18]. In order to improve 
both digital and life skills, it draws on a variety of actors, 

including pre-existing civil society, schools, and government 
agencies, to deliver digital literacy and awareness. It 
demonstrates the benefits of a holistic approach to digital 
literacy as a tool to promote digital equity. 

On the other hand, the authors [19] do a study to report on 
the design of specialized reading materials, such as books with 
altered fonts and simplified text. According to the findings, this 
type of content helped people with reading difficulties to read 
and understand what they read. The authors also discuss the 
benefits of cooperative and group learning for language 
acquisition. The researchers found that when people with 
reading difficulties worked together in small groups, they were 
able to encourage and support each other as they learned. 

As more and more students with disabilities enroll in 
mainstream universities, the question of how best to 
accommodate them has become more pressing. The authors 
[20], define the support provided to these students remains a 
crucial task, despite the emphasis on inclusion and engagement 
in policy and practice. This collective case study used 
interviews and focus groups to gather information from 125 
secondary school staff members from seven different schools 
about their experiences with students with disabilities [21]. 
Using the results of this research as a basis, a series of 
professional development initiatives were designed with the 
goal of improving the inclusion of older students with 
disabilities. 

In this literature review, we analyzed the effectiveness and 
applicability of various techniques and a comprehensive 
synthesis of the most important findings. While it is true that 
the authors have expanded knowledge about intelligence, they 
have not offered any concrete plans on how to implement it 
using mobile applications. 

III. METHODOLOGY 

Design Thinking is a method for identifying problems and 
proposing novel user-centered solutions. In this approach, 
priority is given to the requirements, desires, and feelings of 
the people for whom a product, service or experience is 
developed [22]. Product and service creation, as well as 
business innovation and complicated problem solving, are 
some of the areas in which this approach has been successful. 
Its human-centered approach and its ability to inspire 
innovation have led to its widespread adoption beyond the 
design world. The Design Thinking process is based on a series 
of five phases, the exact number of which will vary depending 
on the model or source used as shown in Fig. 1. 

 

Fig. 1. Phases of design thinking. 
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A. Empathize 

In this phase, the group investigates the target audience to 
learn more about their desires, needs, feelings and routines 
[23]. In doing so, it hopes to better understand the difficulties 
encountered by users. To do so, it can resort to interviews, 
participant observations and other ethnographic research 
methods. Table I shows the four questions posed for the 
interview with parents of people with reading disabilities. 

TABLE I.  INCLUSIVE LITERACY QUESTIONS 

N° Questions 

1 
Tell me about the learning and literacy experience of your child 

with a reading disability? 

2 
 What kind of support or assistance has your child received to 

improve his/her reading skills? 

3 
Have you currently used any mobile apps or technology to 

support your child's literacy? 

4 
What specific content do you think would be most useful for 

your child in an inclusive literacy application? 

B. Define 

The "Define" phase of Design Thinking is the second step 
of the process and attempts to properly identify and 
characterize the problem or challenge that the design will 
address. A well-defined objective in this phase ensures that the 
rest of the design process moves in the right direction. Table II 
shows four questions posed for the survey to experts in special 
education using ICTs taking into account the interview report 
made in the previous step. 

TABLE II.  MOBILE APPLICATION QUESTIONS ON INCLUSIVE LITERACY 

Dimensions Questions 

Support 

Does the mobile application currently support you in 

developing your reading and comprehension skills more 

effectively? 

Accessibility  
Is the mobile application currently accessible for use by 

children with reading disabilities? 

Monitoring 

Are children frequently monitored by their teachers for 

academic progress in literacy in the proper use of the mobile 

application? 

Motivation 
Are special children motivated through appropriate strategies 

in the teaching and learning process by their teacher? 

Table III shows the current status and prototype status of 
mobile applications for inclusive literacy for each of the 
dimensions such as support, accessibility, monitoring and 
motivation. 

C. Ideas 

The third step of Design Thinking, "Ideate" is about 
coming up with a wide range of original ideas and possible 
solutions to the problem or challenge identified in "Conceive" 
[24]. The goal at this point is to develop as many ideas as 
possible without worrying about their feasibility, thus 
encouraging diverse thinking, for the design of prototypes, 
about inclusive literacy. Table IV shows four consensual 
activities for the design of the mobile application for inclusive 
literacy in people with reading disabilities. 

TABLE III.  CURRENT AND PROPOSED SITUATION 

Dimension Current status Proposed Situation 

Support 

We currently do not 

have a mobile support 
application. 

To create a prototype 

of a mobile application 
to support learning. 

Accessibility 

Generally, there is no 

App available for its 

use. 

Create a user-friendly 
App. 

Monitoring 

There is no frequent 

monitoring of your 

teacher. 

There must be a 

monitoring and control 

plan 

Motivation 
No adequate 

motivation strategies 

Strategies must be 
implemented in order 

to motivate 

TABLE IV.  CONSENSUAL ACTIVITIES FOR THE DESIGN OF THE MOBILE 

APPLICATION 

N° Consensual activities 

Support 
Design registration and Login to enter the inclusive literacy 

application for people with disabilities. 

Accessibility 
Conduct intuitive language and cognitive therapy inclusive 

literacy design for people with disabilities. 

Monitoring 

Design a mobile application of inclusive literacy educational 

games for people with disabilities. 

Design a mobile cognitive therapy application 

Motivation 

Design a mobile application for teaching reading for people 

with basic level disabilities 

Design a mobile application for teaching reading for people 
with intermediate level disabilities 

D. Prototyping 

The fourth step of Design Thinking is called "Prototyping" 
and its objective is to build rapid, low-cost prototypes of the 
solutions chosen in the "Ideate" phase [25]. Before settling on a 
final solution, ideas can be visualized and evaluated using these 
prototypes. At this point, the most important thing is to get 
feedback quickly and collect user feedback to help shape future 
iterations of the solutions. 

Fig. 2 shows the Registration and Login of the inclusive 
literacy application. Users can access their own accounts and 
their own material by registering and logging into a mobile 
application. This function is essential to create a personalized 
and secure environment for all users. 

Additionally, the registration and login process plays a 
pivotal role in enhancing user engagement and tracking 
individual progress within the app. By offering a personalized 
experience, users can easily pick up where they left off, track 
their achievements, and tailor their learning journey to meet 
their unique needs. This not only fosters a sense of ownership 
but also reinforces the commitment to fostering inclusive 
literacy, making the application a valuable tool for learners of 
all backgrounds and abilities. 

Intuition-based cognitive and linguistic processing 
Designing for literacy inclusion requires a deep understanding 
of the strengths and weaknesses of people with cognitive or 
reading disabilities. Successful, accessible learning 
environments are the result of the combined efforts of 
educators, speech-language pathologists, and developers of 
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mobile apps and educational platforms. It helps people with 
disabilities improve their language and literacy skills by 
providing them with accessible information and tools. Images, 
visual elements and visual symbols are used extensively 
throughout the design to reinforce main points and improve 
readability. How to assemble vowels, combine by size and 
color (see Fig. 3). 

 

Fig. 2. Application registration and login. 

 

Fig. 3. Cognitive therapy. 

Accessible, intelligible, and engaging learning experiences 
are the goal of the intuitive design of disability-inclusive 
literacy games. These video games take into account the 
specific needs of players to ensure that everyone has an equal 
opportunity to master the language, phonetic, letter recognition, 
and writing skills they offer. As shown in Fig. 4. 

 

Fig. 4. Basic level educational games. 

These inclusive educational games are modifiable to meet 
the needs of children with reading disabilities, giving them a 
voice in the learning process. These games provide a 
stimulating environment for children to learn to read and write 
using visual, auditory and tactile elements (see Fig. 5). 

These inclusive educational games not only offer 
customization to cater to the specific requirements of children 
with reading disabilities but also play a crucial role in fostering 
inclusivity in the broader educational landscape. By 
accommodating diverse learning needs, they empower children 
with reading disabilities to actively participate in the learning 
process, promoting a sense of inclusion and equity. 
Additionally, these games serve as a dynamic and engaging 
platform for children to develop their literacy skills. Through a 
combination of visual, auditory, and tactile elements, they 
create a multisensory learning experience that appeals to 
various learning styles and strengths, further enhancing the 
accessibility and effectiveness of literacy instruction. 
Moreover, by embracing technology in education, these games 
align with the evolving digital era, preparing students with 
valuable digital literacy skills that are essential for their future 
success in a technology-driven world. In essence, these 
inclusive educational games not only bridge educational gaps 
but also nurture a more inclusive, adaptable, and tech-savvy 
generation of learners. 
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Fig. 5. Intermediate level educational games. 

IV. RESULTS 

A. About the Interview 

Parents of people with reading disabilities were interviewed 
about inclusive literacy, especially in children, analyzing 
through Atlas TI 22 (See Fig. 6).  

The utilization of Atlas.ti software in interviews holds 
significant importance as it empowers researchers to efficiently 
analyze and interpret qualitative data. This powerful tool 
facilitates the systematic organization of large volumes of 
textual, audio, or visual data, enabling researchers to uncover 
patterns, themes, and insights that might otherwise remain 
concealed. Its robust coding and data visualization capabilities 
not only streamline the research process but also enhance the 
rigor and credibility of qualitative studies, ultimately 
contributing to a deeper understanding of complex phenomena 
and more informed decision-making in various academic and 
professional domains. 

 Experience: 

It has been observed that all parents mention challenges in 
their children's learning experience, highlighting moments of 
frustration due to reading difficulties. However, a positive 
attitude toward each child's individual progress and their 
unique capacity to learn is also evident. This suggests that 
adaptability and a focus on individual achievements are 
essential aspects of the learning experience for these children. 

 Support: 

The analysis reveals that all parents have sought support 
and assistance both within the school environment and 
therapeutic settings. Speech and language therapy sessions 
emerge as a common intervention to enhance pronunciation 

and auditory comprehension. Furthermore, collaboration with 
specialized tutors and the adaptation of learning environments 
are mentioned as effective strategies to address the unique 
needs of these children. This suggests that a combination of 
school-based and therapeutic approaches is crucial for the 
development of reading skills in children with reading 
disabilities. 

 Use of Mobile Applications: 

While all parents have experimented with mobile apps to 
support their children's literacy, there is a consistent search for 
a solution that perfectly aligns with the children's needs. Apps 
offering interactive exercises and voice narration have proven 
effective in maintaining interest and engagement. However, the 
lack of options perfectly tailored to the specific needs of the 
children underscores the importance of adaptability and 
customization in literacy apps. 

 Content: 

The analysis of parents' responses regarding useful content 
in an inclusive literacy app demonstrates a consensus on the 
significance of multimodality. The combination of text, 
images, and audio is essential to cater to diverse learning 
styles. Furthermore, interactive activities that reinforce 
vocabulary, sentence formation, and comprehension are 
considered valuable for enhancing reading skills. This 
highlights the need for tailored content addressing multiple 
aspects of literacy. 

B. Expert Testing 

Fifth, in the testing phase of Design Thinking, prototyped 
solutions are subjected to more rigorous testing with experts. In 
this phase, the solution is tested to gauge its interaction, 
usability, interface and quality before it is fully implemented. 
Expert validation of the design of the inclusive literacy 
prototypes was performed through evaluation with eight 
experts (E). 

The solution undergoes testing to fine-tune its interaction, 
usability, interface, and quality before full implementation. The 
validation of the inclusive literacy prototype designs involved 
assessment by eight experts. The resulting average scores are 
as follows: For interaction, the mean was 81.25, indicating 
generally positive expert perceptions. Usability averaged 82.5, 
implying good overall usability. Interface garnered a high 
average of 91.25, reflecting strong approval of the design. The 
quality received an average of 82.5, denoting consistent good 
quality. Collectively, experts' evaluations suggest promising 
potential, yet addressing specific improvement areas noted by 
individual experts will further amplify their effectiveness and 
user experience (see Table V). 

TABLE V.  EXPERT VALIDATION 

Criteria E1 E2 E3 E4 E5 E6 E7 E8 Media 

Interaction  80 90 80 90 70 80 80 80 81.25 

Usability 70 80 90 80 80 90 80 90 82.50 

Interface 80 90 90 100 100 90 90 90 91.25 

Quality 80 80 80 90 80 80 80 90 82.50 
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Fig. 6. Network analysis with the use of ATLAS ti22.

C. About the Survey 

Table VI shows the four questions posed for the survey to 
parents about the use of the mobile application for inclusive 
literacy in people with reading disabilities. 

TABLE VI.  PARENT SURVEYS ON THE USE OF THE MOBILE APPLICATION 

N° Questions 

1 Is the design of the mobile application user friendly? 

2 
Did the use of the mobile application serve as a complement for 
inclusive literacy? 

3 
Does the mobile application interact with people with reading 

disabilities? 

4 
Would you recommend the mobile application for inclusive 
literacy? 

The analysis of the results from our prototype of a mobile 
application for inclusive literacy in individuals with reading 

disabilities paints an encouraging picture. With an impressive 
85%, the majority find the application design to be user-
friendly, a vital aspect for creating a comfortable user 
experience. Furthermore, 75% confirm that the application 
effectively complements inclusive literacy efforts, a significant 
achievement in line with our goal. While 70% appreciate the 
application's interaction with individuals with reading 
disabilities, delving into the reasons behind the 30% who didn't 
share the same perception would be valuable. Lastly, an 
astounding 87% would gladly recommend the application, 
underscoring its valuable impact. While we're on the right 
track, it's crucial to address the feedback from those who didn't 
respond positively to continue refining and meeting their needs 
(see Fig. 7). 
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Fig. 7. Questions on the use of the mobile application. 

V. DISCUSSIONS 

The authors [12] emphasize that reading comprehension 
and student engagement increased when individualized tactics 
such as guided reading and the use of pictograms were 
introduced. In the present research work, prototypes of didactic 
mobile applications specifically designed to enrich cognitive-
behavioral therapy skills in people with reading disabilities 
were developed. 

This study builds on previous research highlighting the 
importance of mobile applications and screen readers in 
promoting literacy among people with print disabilities [11]. 
Also, by adapting mobile applications for inclusive literacy to 
the needs of people with reading disabilities, the scope of these 
opportunities can be increased. Thus, in the present work, the 
contribution to the development of reading and writing skills, 
as well as to the full integration and participation of this 
population in society was realized. 

This work was carried out based on interviews with parents 
and surveys of experts in special education with the use of 
ICTs. In the same way, the results were based on the inclusion 
of expert judgments and AtlasTI22 of the use of prototype 
mobile applications for inclusive literacy in people with 
reading disabilities. In contrast, the authors [15] did not 
conduct surveys and interviews, only studied people with 
reading disabilities to see how increasing their literacy levels 
affected their ability to relate to others and feel confident. 

VI. CONCLUSIONS AND FUTURE WORK 

In conclusion, this study has investigated and developed the 
prototypes of mobile applications, with the aim of promoting 
inclusive literacy among people with reading difficulties. In 
order to evaluate the effectiveness and value of the proposed 
applications, interviews and surveys were conducted to collect 
the opinions of experts in the field to assess the effectiveness 
and usefulness of the proposed applications. The results 
obtained from expert judgment provide valuable insight into 
the feasibility and potential of these technological tools. 

Analysis of the results of the prototype application designs 
yields an encouraging 85%. Similarly, 75% confirmed that the 
app effectively complements inclusive literacy efforts, a 
significant achievement in line with the objective, and 70% 
appreciated the app's interaction with people with reading 
disabilities. Finally, a staggering 87% would gladly 
recommend the app, underscoring its valuable impact. As for 
the methodology, design thinking was used as it is based on the 
human being approach, which addresses creativity, design and 
problem solving. A limitation of the research work is that it 
was not possible to contact directly the institutions of inclusive 
education to conduct interviews and make a qualitative 
analysis. As future work, it is recommended to implement the 
prototypes of mobile applications of inclusive education for 
people with reading disabilities complemented with augmented 
reality. 
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