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ABSTRACT

Dyslexia is one of the most common learning disabilities affecting children worldwide,
impacting their reading fluency, spelling accuracy, and comprehension. Arabic-
speaking children with dyslexia face significant challenges due to the linguistic
complexity of the Arabic language, including diacritics, connected letter forms, and
right-to-left script orientation. Despite increasing global attention toward assistive
educational technologies, Arabic-focused digital solutions remain limited. In this
paper, we propose a gamified educational mobile application designed to support
Arabic-speaking children with dyslexia by providing structured practice in reading and
spelling through engaging and interactive games. The application integrates evidence-
based dyslexia strategies, Speech-to-Text (ASR) technology for pronunciation
evaluation, and progress-tracking tools accessible to parents and experts. It also
enables communication between parents and specialists, in addition to providing
supportive guidance through an Al-based assistant. Through questionnaires and
empirical interviews with four domain experts and parents, we validated the system
framework. The findings demonstrate that integrating structured gamification with
specialized metrics—such as mastery levels, completion times, and individual
attempts—significantly enhances learning engagement and addresses core literacy
needs. The proposed system aims to bridge the gap in Arabic dyslexia resources by
offering an inclusive, enjoyable, and effective digital learning experience.
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1. INTRODUCTION

Dyslexia is one of the most common learning difficulties affecting children worldwide

[1], causing challenges in reading, spelling, and language processing. Although children with
dyslexia typically possess normal intelligence and receive adequate educational
opportunities, they often struggle with word recognition, spelling accuracy, and decoding
skills. According to the International Dyslexia Association (IDA), dyslexia is a
neurobiological learning disability
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[2] characterized by difficulties in accurate and fluent word recognition, poor spelling, and
deficits in the phonological component of language

[3]. Dyslexia can significantly affect academic performance and confidence if appropriate
support is not provided

[4].These challenges are more pronounced among Arabic-speaking children due to the
linguistic complexity of the Arabic language, including contextual letter forms, diacritical
marks, and right-to-left writing direction

[5]. Such characteristics increase cognitive load and make reading and language acquisition
more demanding for children with dyslexia. A recent systematic review and meta-analysis
reported that dyslexia affects approximately 11% of Arabic-speaking children

[6] aged between 6 and 13 years, emphasizing the growing need for specialized educational
interventions and assistive technologies

[7].Despite this prevalence, there is still a shortage of effective Arabic-centered digital
solutions designed specifically for children with dyslexia. Most existing educational
platforms primarily target English-speaking learners and often fail to address the linguistic
and educational requirements of Arabic learners

[8]. In addition, traditional teaching approaches may reduce children's motivation and
engagement, limiting the effectiveness of learning interventions

[9].Recent advances in educational technology have shown that gamification and intelligent
assistive systems can improve motivation, engagement, and learning outcomes by providing
interactive activities, adaptive learning environments, and real-time feedback. To address
these challenges, this paper presents an Al-powered interactive educational system designed
for Arabic-speaking children with dyslexia aged between 6 and 13 years. The proposed
system integrates educational games, speech recognition technology, and intelligent support
features to enhance reading, spelling, and cognitive skills within an engaging and
personalized learning environment. Gamification elements such as rewards, badges, and
progressive levels are incorporated to encourage continuous participation and improve
learning motivation

[10].Furthermore, the system utilizes speech recognition technology to assess pronunciation
and reading performance in real time, enabling immediate feedback and supporting reading
fluency development [8]. The platform also includes progress monitoring tools for parents
and specialists, allowing them to track performance and identify areas requiring additional
support. In addition, communication features and an Al-powered assistant are integrated to
provide guidance and answer frequently asked questions.

By combining educational strategies with intelligent technologies, the proposed system aims
to deliver an accessible, engaging, and effective learning experience tailored to the needs of
Arabic-speaking children with dyslexia.

The main contributions of this paper can be summarized as follows:

* Design and Development of a Specialized Arabic Framework: We introduce "Riwaa," a
novel gamified and Al-powered interactive educational system specifically tailored to
address the unique linguistic and educational requirements of Arabic-speaking children with
dyslexia aged between 6 and 13 years.

* Integration of Intelligent Speech and Retrieval Technologies: We incorporate real-time
speech recognition (ASR) technology for accurate pronunciation assessment alongside a
Retrieval-Augmented Generation (RAG) framework to power an intelligent, context-aware
chatbot assistant.
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* Evidence-Based Gamification and Progress Tracking: We design a multi-level, structured
learning progression based on interactive islands, integrated with a comprehensive reporting
engine that evaluates core literacy and cognitive skills such as phonological analysis,
auditory and visual discrimination, spelling, and memory by tracking mastery levels, average
time spent, and the number of attempts.

* Collaborative Multi-Stakeholder Environment: We build a secure, connected platform that
facilitates direct communication, request management, and feedback loops between parents,
domain experts, and specialists to support the child's learning journey.

* Empirical Requirements Gathering: We establish system functionalities validated through
academic literature, existing application benchmarks, and structured empirical interviews
with certified domain experts.

This paper is organized as follows. Section 2 presents the background information and
related work concerning dyslexia, Arabic language challenges, assistive technologies, and
gasification-based learning systems. Section 3 describes the research methodology and
requirements analysis used in developing the proposed solution. Section 4 discusses the
architecture and design of the proposed application, including its core modules and system
components. Section 5 explains the integration of artificial intelligence technologies,
including speech-to-text and Retrieval-Augmented Generation (RAG). Section 6 presents the
gamification strategy adopted to enhance learner engagement and motivation. Section 7
describes the implementation process and development technologies. Finally, Section 8
concludes the paper and outlines future research directions and potential improvements for
the system.

2. BACK GROUNDING FORMATION & LITERATURE REVIEW

To better understand the challenges faced by Arabic-speaking children with dyslexia and to
explore effective technological interventions, several recent studies were reviewed. These studies
were carefully analyzed based on three key areas: the prevalence of dyslexia in Arab contexts, the
unique linguistic challenges associated with the Arabic language, and the role of assistive
technologies and gamification in supporting learning outcomes.

Reviewing and synthesizing these studies provides evidence-based insights into the current
research landscape and highlights existing gaps in Arabic digital resources. Furthermore, it
demonstrates how the proposed solution addresses these gaps through a localized, interactive, and
technology-driven learning environment.

2.1.Dyslexia and Arabic Language Challenges

Several studies have investigated the prevalence of dyslexia among children in Arab countries,
revealing notable patterns and significant gaps in early identification [7]. In [10], the authors
examined the prevalence of developmental dyslexia among Saudi primary school children in
grades three to six using Arabic-adapted screening and assessment tools designed to capture
linguistic difficulties and behavioral indicators. Their findings reported a considerable prevalence
rate, with boys showing higher susceptibility than girls. Common behavioral indicators included
attention challenges, frustration during academic tasks, and avoidance of reading activities.
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The study further highlighted the lack of standardized Arabic screening tools and emphasized the
importance of culturally appropriate early interventions to enhance academic performance and
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psychological well-being for children with dyslexia in Saudi Arabia.

Several previous studies and existing systems were reviewed to better understand the challenges
associated with dyslexia and analyze current approaches used to support children with learning
difficulties. The reviewed studies focused on different aspects, including dyslexia prevalence,
Arabic language challenges, assistive technologies, and the impact of gamification on improving

learning experiences.

Table 1 presents a summary and comparison of dyslexia-related studies, highlighting their
objectives, methodologies, key findings, and relevance to the proposed system, “Riwaa”. In
addition, several existing applications, including Dytective, Dyslexia.ma, AlifBee, and Lamsa,
were analyzed and compared with the proposed system, ‘“Riwaa”, to identify limitations in

current solutions and highlight the features provided by the proposed system.

Table 2 presents a comparison between “Riwaa” and existing Arabic dyslexia support applications.

Tablel.Summary and comparison of dyslexia-related studies

Vs. peers

charts(speed,

lower acuity and|

Study Objective Approach/ Key Findings |Relevance to
Methodology Riwaa
[10] Assess Diagnostic survey|Significant Show  surgentneed
prevalence and [using prevalence; for
Behavior /Arabic-adapteds |higher rates infearly, localizedint
alindicators  offcreen-ing tools  |boys; in-dicatorsjerven-tion; Riwaa
dyslexia in Saudi include attention|can bridge thisgap
children eficits and
avoidance of
reading; lack of]
standard-
iced Arabic tools
[7] Estimate Systematic Dyslexia Justifies the scale
prevalence of review—+ prevalence is 11%; of
Dyslexia in Arabjmeta-analysis of |Higher rates in|dyslexia in the
children 18 |boys, Gulf|Arab world and
studies  (2000— [countries, and|supports
2022), IAsian Arab Riwaa’srole
30,243 participants [states as are gional
solution
[5] Evaluator 20dyslexicchildre [Dyslexic  children|Highlights Arabics
dinger- nvs. read cript
dormancy off30controls;standar slower (33  vs.[complexity and
Arabic- speaking|dizedArabic 90wpm),need supports  Riwaa’s
dyslexic childrenjreading larger print, showneed for clear fonts

and adaptive print

acuity, pintsize) |more sizes
errors
[11] Review assistive[Systematic view|Very few localized|Aligns directly
tech- of AT tools; with Ri- waaa’
neologies  for [Tools in Arab|Limited Arabicjsaim: Arabic, gami-
Arabic |countries support inffied, mobile-
dyslexia TTS/OCR; low|basedassistive
teacher technology

awarcness
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[12] Explore children[Semi-structure Theme sincludelEmphasizestheneed
and dinter- feeling if- for
parents’ views withfferment, academiclsupportive and|
perspective  son|l7childrenand exhaustion, anxiety,|confidence-building
dyslexia’s mothers; reflexivelschool re-fusel, anddesign in Riwaa
impaction schooljthe matic analysis the importance of
and mental family and school
health sup-port
[13] Asses show fontd8dyslexicparticip|Sans serif, mono|Guides Riwaa’s
types ants; spaced, and roman{font and Ul design
Affect readingleye- fonts improvelchoices forces
perfor-mance inftracking;12textsx [reading speed; serifsenility
dyslexia 12fonts and  italic font
shinder
erformance
[14] Examine Systematic Games boost[Validates Riwaa’s
effectiveness literaturere- motivation, gamified
Of gamesin|View of 39enjoyment, Learning approach
supporting studies(2010— participation, and sup-ports
dyslexic learners [2020) reading skills,/integrating
working memory,icognitive training
and executivelelements
functions

Table2. Comparison of Riwaa with existing Arabic dyslexia support applications

Feature Riwaa Dytective[15] Dyslexia.ma[16 AlifBee[17] Lamsa[18]
1
User-friendly Inter[Yes 'Yes No Yes 'Yes
face
Support Arabic Yes INo Yes Yes 'Yes
Lan- guage
Subscription Fee INo Yes Yes Yes Yes
Encouragement Yes Yes INo Yes Yes
System
Child-centric Design [Yes Yes INo Yes Yes
Progress Report Yes Yes INo Yes Yes
Design for Dyslexia [Yes Yes Yes INo No
|Accessibility Features [Yes INo INo INo No
[Parental Involvement [Yes INo INo Yes Yes
Integration with|Yes 'Yes No No No
Experts
IPronunciation Yes INo INo INo No
Assess
-ment
Multi-level Yes INo INo INo No
Structure
d Learning
AT Chat botfor|Yes INo INo INo No
Parents
Expert—Parent Yes INo INo INo No
Communication &
Request Sys- tem
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2.2. Technological Foundations

The proposed system is built upon several technologies designed to improve learning
experiences and increase engagement among children with dyslexia. These technologies
contribute to creating an adaptive and interactive educational environment tailored to users'
needs.

The system integrates Assistive Technology (AT) to support children with learning
difficulties [11], Speech Recognition Technology to evaluate pronunciation and provide
immediate feedback [19], and Artificial Intelligence (AI) techniques to enhance
personalization and user interaction.

In addition, the system incorporates a Retrieval-Augmented Generation (RAG) approach
within the Al-powered chatbot. The RAG framework enables the chatbot to retrieve
information from predefined educational resources and specialized content before generating
responses. Educational chatbots can improve learner interaction and provide personalized
support in educational environments [20]. This approach helps provide more relevant,
accurate, and context-aware assistance while reducing irrelevant or misleading responses.

Additionally, gamification elements are integrated to increase motivation and encourage
continuous participation in learning activities [14]. By combining these technologies, the
proposed system aims to provide an effective and engaging learning experience for Arabic-
speaking children with dyslexia.

3. REQUIREMENTS ANALYSIS

This section presents the process of identifying and analyzing the requirements of the proposed
system. The requirements were collected and evaluated to ensure that the system addresses users’
needs and supports the objective of improving learning experiences for Arabic-speaking children
with dyslexia.

3.1.Requirements Gathering & Results

The system requirements were gathered using multiple techniques to understand users’ needs and
identify the functionalities required for the proposed system. Information was collected through
literature findings, analysis of existing systems, and user-centered considerations involving
parents, specialists, and children with dyslexia.

The findings highlighted the need for an Arabic-focused educational system that combines
interactive learning, personalized support, progress monitoring, and communication features
within a user-friendly environment.

To better understand the system requirements and ensure accuracy, interviews with domain
experts were conducted. The participants included Dr. Rawan Aljoh (Expert 1), Ms. Manal
Altuwijri (Expert 2), Dr. Osamh Khallfeh (Expert 3), and Ms. Haneen Alquhai (Expert 4).

Table 3 presents the results of the interviews with domain experts.

The interview findings highlighted the importance of providing an interactive and user-friendly
educational environment that supports personalized learning, pronunciation assessment, progress
monitoring, and communication features.
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The results indicated the importance of providing an engaging learning experience that enhances
children's motivation while addressing the limitations identified in existing solutions.

3.2.System Requirements

The proposed system requirements were classified into functional and non-functional
requirements.

Table 3. The results of the interview with domain experts

Question Expertl Expert2 Expert3 Expert4
What are the[Difficulties inDifficulty  in|Challenges in [Lack of]
main phono-logical processing reading, specialized
challenges facedfawareness, visualstim- ulijspelling,compre|classrooms,
by children withidecoding, readingiquickly. hension, trained
dyslexia whenlflu-ency, handwriting, feachers, and
learning to readicomprehension, memory, sup-sportive
and spell inand memory; lack organization, |educational
|Arabic? of confidence if] and emotionaljtools.
not addressed regulation.
carly.
What methods or [Evidence-based |Early interven-|Individualized [Individualized
Strategies  havejstrate- Tion and|Learning Learning
proven effectivelgies from W W/intensive strateg corncob
in supporting/Cand CEC;phonologica iestailored  toffocusing on
children with one-on- |law areleach child’smotor,
dyslexia tolone structurednesstraining. senso [academic,
improve their|lessons. rystrengths. communication
skills? , and social
skills.
Have you ever used[Yes, Fit INO 'Y es,variousproNO
an application| Learning -
specifically designed|(English, one-on- Gram
to support childrenjone teacher senhancingatte
with dyslexia? model). ntion and en-
gagement.
Isthereagapinthe [Yes 'Yes Yes Yes
\Arabworldregard-
ing applications
for dyslexia?
Do you believeed- [Yes, they boost[Yes,theyreduc |Yes, they[Yes, they
ucational gamesmotivation andle increase attract
and inter activejengagement pressure focus, attention
applications couldithrough play. andim- provefreducedis- an
support children| motivation viagtractions, and|d
with dyslexia? feedback. im- engage
proveengageme multip
nt. le
senses
(touc
h, sound,
[vision).
'What features are|Rein force ment,|Clear fonts,re- [Read able|Calm
essentialinadyslex re [duced fonts, colorpalette,
ia- supportf- visu [Structured bold fonts,
application? wards, child-jal stimuli,jprogres-sion, |shortlines,
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friendly games,jaccurate visual aids,realistic im-
proper reading|diacritics, colorful agesforeasierco
components, gradual  skillldesigns, m- prehension.
speechsynthesis. [progression. |animation.

How of ten would/Always. Most of the|Always. Definitely.

you time.

Us esuch

anapplication in
your work?

'What roled[Parents are eager[Parents mustParentsarefoun-Parents
oparents to con- dational support
play in children’sjuse such tools butftinuetrainingpr infollow- ing|learning and
suc- cess using|lack suitablejo- grams atprogress andene-fit from
educational options. home. motivation. apps that save
applications? time and aid
supervision.

|Areprogres Yes, they[Yes, the Yes, Yes, save
sreports aidevalua- most essent [teachers’
and trackingftionandtrackimprojvaluable ial time and
feature suseful forve-ment. feature (for allowex-
parents and for docume porting digital
teachers? forecasti nt-ing stagesjre-ports for

ng and motivatingjparents.

and alls take]

measuri holders.
ng
rogress.

Functional Requirements

e User registration and authentication.

¢ Child profile management.

e Interactive educational games and activities.

e  Multi-level structured learning system.

¢ Speech recognition for pronunciation assessment.

e Real-time feedback during learning activities.

e Al-powered chatbot with RAG support.

e Progress tracking and performance reports.

e Parent—expert communication and request management.
e Badge and reward system.

Non-Functional Requirements

e Usability and accessibility.

e Performance efficiency.

e Security and privacy.

e Reliability and availability.

e Scalability.

e Compatibility across supported devices.

4. SYSTEM ARCHITECTURE

The system architecture of ”Riwaa” is designed using a multilayer architecture to ensure
scalability, maintainability, and efficient communication among system components. As
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shown in Figure 1, the system consists of five main layers: Presentation Layer, Business
Logic Layer, Service Layer, Data Layer, and Database Layer. Each layer performs specific
responsibilities while interacting only with adjacent layers to maintain modularity and
separation of concerns.

Expert Child Parent

Presentation Layer

el e

Business Logic Layer

—

Service Layer

D Speech-to-Text API ‘ D ATAPI ‘ u RAG Module

Data Layer

Chat Repository A ¥ d User Repository Game Repository ngiess Knowledge Base
Repository Repository

o 22 AF=aliee=

Database

Fig.1.System Architecture of Riwaa

4.1.Presentation Layer

The Presentation Layer represents the user interaction level of “Riwaa”. It provides customized
interfaces for the three main users of the system: Child, Parent, and Expert.

This layer consists of the Child Ul, Parent Ul, and Expert Ul modules. The child interface
focuses on delivering an engaging and interactive learning experience, while the parent interface
allows monitoring children's progress and communicating with experts. The expert interface
enables experts to review children's information and provide support and guidance.
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4.2.Business Logic Layer

The Business Logic Layer represents the core processing layer of the system and contains the
main functionalities responsible for implementing the learning process and system operations. It
includes:

4.2.1. Game Engine: Manages educational games and activities.

4.2.2. Analytics Engine: Analyzes children's performance and generates progress data.
4.2.3. Communication Manager: Handles communication between parents and experts.
4.2.4. Reward Manager: Manages badges, achievements, and motivational rewards.
4.2.5. Al Assistant: Supports chatbot interaction and intelligent recommendations.

4.3.Service Layer

The Service Layer acts as an intermediary between system logic and external technologies. This
layer integrates advanced services, including:

4.3.1. Speech-to-Text API: Supports pronunciation assessment and speech interaction for
children.

4.3.2. AI API: Enables intelligent responses and personalized recommendations.

4.3.3. RAG Module: Retrieves relevant educational information from stored knowledge
resources before generating responses, improving chatbot accuracy [21] and reducing irrelevant
outputs.

4.4. Data Layer

The Data Layer manages structured data operations using dedicated repositories. These
repositories include:

4.4.1. User Repository

4.4.2. Game Repository

4.4.3. Progress Repository

4.4.4. Reward Repository

4.4.5. Chat Repository

4.4.6. Knowledge Base Repository

This structure ensures organized data access and efficient information management.
4.5.Data base Layer

The Database Layer represents the persistent storage component of the system. It stores user
information, game data, reports, rewards, messages, and knowledge resources while ensuring
secure access, scalability, and future expansion capabilities.

5. SYSTEM PROTO TYPE

This section presents the system prototype of “Riwaa”, illustrating the main interfaces and
functionalities designed for the three primary users: child, parent, and expert. The prototype was
developed to demonstrate the overall structure, navigation flow, and user interaction within the
system.
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Each interface is accompanied by a brief description explaining its purpose and key
functionalities, highlighting how users interact with the application to support learning, progress
monitoring, and communication processes.

As shown in Figure 2, the introductory interfaces of “Riwaa” present a welcoming and structured
entry experience that reflects the application's educational identity. The sequence begins with a
welcome screen displaying the logo and slogan, highlighting the mission of supporting children
with dyslexia in a friendly and motivating environment.

This is followed by a role selection interface that allows users to identify themselves as a child,
parent, or expert, ensuring personalized navigation based on their role. Finally, the authentication
screen provides clear options to either log in or create a new account, serving as the main access
point to the application.

Together, these cohesive interfaces establish an inclusive, organized, and user-centered
foundation for the overall system.

ol b S o) el o el

Fig.2.welcome page

As shown in Figure 3, the child interfaces in “Riwaa” are designed to provide an engaging and
motivating learning experience through interactive and game-based elements.

The sequence begins with a character selection interface that allows children to choose their
preferred character, creating a personalized and enjoyable learning environment. In addition, the
application provides an island-based learning structure where children progress through different
levels represented as interactive islands.

The interfaces visually display learning progress and completed stages, encouraging children
through rewards and continuous advancement. These interfaces were designed using colorful
visual elements and dyslexia-friendly layouts to maintain motivation and support active
participation throughout the learning journey.
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Fig.3. Child Interface and Learning Progression Screens

As shown in Figure 4, the educational game interfaces in “Riwaa” are designed to provide an
interactive and engaging learning environment for children with dyslexia.

The interfaces demonstrate different stages of the learning process, beginning with level selection
and navigation through the island-based structure. The prototype also includes wvarious
educational activities such as letter recognition, pronunciation exercises, auditory interaction, and
matching tasks that support reading and language development skills.

Interactive elements such as visual guidance, audio instructions, progress indicators, and game-
based challenges are integrated to maintain children's motivation and encourage active
participation. These interfaces aim to create an enjoyable learning experience while improving
cognitive and language-related skills in a structured manner.
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Fig.4. Educational games and learning activity in terfaces

As shown in Figure 5, the advanced educational game interfaces in “Riwaa” present additional
interactive activities designed to improve reading, listening, and language processing skills for
children with dyslexia.
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The interfaces demonstrate progression through a new learning island containing various
exercises such as word recognition, sentence construction, auditory discrimination, and selection-
based activities. The activities integrate visual and audio guidance to support children in
understanding instructions and completing tasks effectively.

In addition, progress indicators and interactive elements are used to maintain engagement and
encourage continuous learning. These interfaces provide a structured and motivating environment
that supports gradual skill development and reinforces children's learning outcomes.

Fig.5.Advanced educational games and interactive learning activities
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As shown in Figure 6, the achievement and progress interfaces in “Riwaa” are designed to
motivate children and encourage continuous learning through rewards and visual feedback.

The interfaces present different mechanisms for tracking progress and celebrating
accomplishments during the learning journey. They include achievement notifications that reward
children after completing learning tasks, progress reports that display completed stages and
current advancement levels, and feedback screens that provide encouragement after completing
activities successfully.

These elements create a positive and engaging learning environment that increases children's
motivation, reinforces achievement, and supports gradual progress throughout the educational
process.
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Fig.6.Achievement and progress

As shown in Figure 7, the Parent Main Page in “Riwaa” offers a simple and organized interface
that helps parents easily access the main features of the application.

It includes the Children List, where parents can view and manage their registered children, and
the Experts List, which allows them to explore available specialists supporting the child's
learning.

The page also provides access to the Al Assistant Chat, enabling parents to ask questions,
receive guidance, and obtain educational support related to dyslexia, the child's progress, and
application usage through interactive intelligent responses.

In addition, the Experts' Chats page displays previous conversations with specialists, allowing
parents to continue communication, receive feedback, and follow up on their child's performance

in a smooth and organized manner.

Fig.7.Parent Main page
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As shown in Figure 8, the Child List feature allows parents and experts to add new children by
entering basic information such as the first name, last name, and the child's unique identification
number.

Once the form is submitted, the system responds with either a confirmation message indicating
successful registration or an alert notifying the user that the provided information is incorrect and
requires revision.

After successful registration, the child appears in a simple list that confirms their inclusion in the
application.
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Fig.8.Add child page

As shown in Figure 9, after successfully adding a child, their name appears in the Children List
page, where both parents and experts can view registered children and access each child's
information by clicking the "View" button.

This action leads to the Child Information page, which displays the child's essential details,
including name, email, age, current level, and current learning stage within the application.

From this page, users can also access the Performance Report page. The Performance Report
presents a structured summary of the child's progress across various reading and pronunciation
skills, showing mastery levels, number of attempts, and average completion time.

This design supports effective monitoring and enables both parents and experts to track learning
development and provide personalized educational support.
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Fig.9.Performance Report

As shown in Figure 10, the Comments feature is available to both the parent and child roles,
allowing users to view a list of motivational feedback provided by the expert. These comments
help track progress and maintain encouragement throughout the child's learning journey.

Each comment includes the name of the expert who authored it, along with a delete icon. When
the delete option is selected, a confirmation message appears to ensure that the deletion is
intentional.

This design supports the secure management of feedback while promoting collaboration and
maintaining a supportive learning environment across all user roles.

Fig.10.comment spage

As shown in Figure 11, this set of interfaces supports parents' interaction with experts within the
“Riwaa” application.

The Experts List page allows parents to browse available experts, view their profiles, and learn
about their professional backgrounds and areas of specialization to determine their suitability for
supporting the child's learning needs.

Once a suitable expert is identified, the parent can send a connection request. After submission,
the button changes from “Send Request” to “Pending”, clearly indicating that the request has
been submitted and is awaiting the expert's approval.

After the expert accepts the request, the interface displays an approval notification along with a
messaging icon that enables the parent to initiate direct communication. The Chat page then
provides a secure and user-friendly environment for exchanging messages, seeking guidance, and
sharing feedback regarding the child's learning progress.
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These features enhance collaboration between parents and experts, facilitating continuous support
and contributing to the child's educational development and success.

Fig.11.Experts List page

As shown in Figure 12, the Expert Home Page displays three main options: Requests List,
Children List, and Chat with Parents, allowing experts to easily access their core
responsibilities within the “Riwaa” application.

When the expert selects the Requests List, a page appears displaying all connection requests
submitted by parents who wish to connect their children with the expert. Each request includes
two clear options: Accept or Reject, enabling the expert to manage requests according to their
availability and workload.

Once an action is taken, a confirmation message appears to indicate whether the request has been
successfully accepted or rejected, ensuring that each decision is intentional and clearly
communicated.

This feature supports efficient request management, organized supervision, and effective
collaboration between parents and experts within the application.
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Fig.12.Experts home page
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As shown in Figure 13, the Children List page provides the expert with a clear view of all linked
children. Each child is displayed with their name along with two action buttons: “View”, which
allows the expert to access the child’s information and progress, and “Comment”, which enables
the expert to send motivational or instructional feedback.

A star icon appears next to some children's names to indicate that they have reached a new island
and are eligible for a reward, alerting the expert to acknowledge their achievement. When the
“Comment” button is selected, the expert is directed to a dedicated page containing a text box
and a “Send” button, allowing personalized feedback to be written and submitted.

This feature enhances communication between experts and children by enabling the delivery of
targeted encouragement and support based on each child’s progress. As a result, it strengthens
both the educational and motivational aspects of the learning journey, promoting continuous
engagement and achievement.
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Fig.13.Children List page

As shown in Figure 14, the Messages page in the “Riwaa” application enables experts to view
incoming chats from parents. Each message is displayed with the parent's name and a red flag
icon, indicating new or unread conversations that require attention.

By selecting the “View Child List” button, the expert is directed to a page displaying the
children associated with that parent. Each child is listed with two available actions: “View”,
which provides access to the child’s performance and progress report, and “Send Comment”,
which allows the expert to provide motivational feedback. In addition, a star icon highlights
children who have reached a new island and are eligible for recognition and rewards.

When a chat is opened, a real-time messaging page appears, enabling direct communication
between the expert and the parent. This feature facilitates discussions regarding the child’s
progress, allows recommendations to be shared, and promotes collaborative support for the
child’s learning journey. Consequently, it strengthens the partnership between parents and
experts, contributing to a more effective and engaging educational experience.
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Fig.14.Messages page

6. CONCLUSION

This paper presented “Riwaa,” an Al-powered interactive educational system designed to
support Arabic-speaking children with dyslexia. The proposed system integrates educational
games, speech recognition technology, artificial intelligence techniques, and Retrieval-
Augmented Generation (RAG) to deliver an engaging, adaptive, and personalized learning
experience.

The literature review revealed several limitations in existing solutions, particularly in terms of
Arabic language support and the availability of specialized features tailored to children with
dyslexia. Based on the identified requirements and analysis, “Riwaa” was developed to address
these gaps through interactive learning activities, pronunciation assessment, progress monitoring,
and communication tools that facilitate collaboration between parents and specialists.

By combining evidence-based educational strategies with advanced intelligent technologies, the
proposed system aims to enhance reading skills, improve learning outcomes, and provide a
supportive environment that meets the unique needs of Arabic-speaking children with dyslexia.
Furthermore, the system encourages continuous engagement by offering personalized feedback
and motivational support throughout the learning process.

Future work may focus on expanding the range of educational activities, enhancing
personalization through more sophisticated Al-driven adaptations, improving speech recognition
accuracy for diverse Arabic dialects, and optimizing overall system performance. These
enhancements have the potential to further increase the effectiveness and accessibility of the
platform, contributing to improved educational opportunities for children with dyslexia.
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