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Abstract: Dyslexia, a prevalent learning difficulty affecting reading, writing, and spelling, requires specialized interventions that 

traditional educational systems often lack. This paper proposes an AI-assisted learning platform aimed at addressing the diverse 

needs of dyslexic students. The system first tests for dyslexia, classifying students into three zones—low, moderate, and high—

based on severity. Using Natural language processing (NLP), Machine learning, speech-to-text (STT), and Text-to-speech (TTS) 

these are some of the AI technologies, the platform provides personalized learning practices tailored to each student's 

classification. Continuous assessment and real- time monitoring allow for dynamic adaptation of the learning process to 

accommodate individual progress, ensuring that interventions are both responsive and effective. 

Keywords: Dyslexia, artificial intelligence, personalized learning, adaptive learning, machine learning, continuous assessment, 

education technology. 

 

I. INTRODUCTION 

In the modern educational landscape, technology has become an essential tool for enhancing learning experiences and providing 

inclusive opportunities for diverse learners. While e-learning platforms have revolutionized education by offering flexible access to 

resources, They often fail to address the unique needs of students with learning challenges like dyslexia. Dyslexia is a brain-based 

condition that impacts the ability to interpret written language, making tasks like reading, writing, and comprehension particularly 

challenging. According to global statistics, dyslexia affect approximately 10-15% of the population, yet many e-learning platforms 

remain inadequately equipped to support these students effectively. 

Traditional e-learning systems, while beneficial to many, tend to implement one-size-fits-all approaches that fail to address the 

diverse learning requirements of dyslexic students. This paper proposes an AI-enhanced e-learning platform designed specifically for 

dyslexic students. By utilizing AI-assisted evaluation tests, the platform categorizes students based on the severity of their 

dyslexia—Low, Mid, or High—and then tailors the learning modules accordingly. Through the integration of AI, the platform not 

only provides personalized learning paths but also continuously adapts based on each student's progress and needs, this approach 

provides a more inclusive and supportive learning environment. 

 

II. LITERATURE SURVEY 

The incorporating artificial intelligence (AI) technologies into educational systems offers promising solutions for supporting dyslexic 

students. Early detection of dyslexia is one of the key challenges, as traditional methods are often labour-intensive and time-

consuming. Machine learning (ML) and deep learning models demonstrate significant potential for automating this process. Knox 

and Douglas (2018) used ML algorithms to analyse key indicators such as reading speed and phonological processing, achieving 

high diagnostic accuracy. Zhang and Liu (2018) demonstrated that deep learning models, including recurrent neural networks 

(RNNs), could efficiently classify students based on their cognitive responses, providing an automated and reliable diagnosis of 

dyslexia [7][16]. This enables early intervention, which is crucial for improving the learning outcomes of dyslexic students. 

Personalized learning environments powered by AI have revolutionized in such a way that educational content is delivered to 

dyslexic learners. Adaptive learning systems modify the complexity of the content according to the student's performance, allowing 

them to learn at their own pace. Zhao and Shute (2019) emphasized how AI-driven environments continuously monitor student 

progress, tailoring lessons according to individual needs [4]. Baker et al. (2019) found that learning analytics, coupled with real-time 

feedback, greatly enhanced engagement and learning outcomes for dyslexic students by providing personalized and responsive 

content [10]. Additionally, AI-driven tools, such as NLP-based text simplifiers and speech recognition systems, have proven 

effective in helping dyslexic students navigate complex reading and writing tasks. Rello and Baeza-Yates (2016) highlighted that 

simplifying sentence structures and fonts improved reading performance for dyslexic students, making learning more accessible [2]. 

Furthermore, assistive technologies enhanced by AI offer multimodal support to dyslexic students.  
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Text-to-speech (TTS) and speech-to-text (STT) systems provide auditory feedback, enabling students to engage with learning 

material in ways that suit their needs. Wang and Hirschberg (2011) showed that TTS systems improved comprehension by allowing 

dyslexic students to process information through auditory means rather than struggling with written text [14]. As artificial 

intelligence systems advance, there is an increasing emphasis on hybrid approaches that combine these technologies with continuous 

monitoring and adaptive feedback to create holistic learning experiences. However, Gomez-Perez et al. (2021) highlighted the need 

for further research into fully integrated AI systems that offer comprehensive support throughout the learning process [20]. 

 

III. PROPOSED MODEL 

Artificial intelligence (AI) has revolutionized education, offering new ways to address learning challenges faced by dyslexic 

students. Using Natural language processing (NLP), Machine learning, speech-to-text (STT), and Text-to-speech (TTS) these are 

some of the AI technologies can be leveraged to personalize the learning experience for dyslexic students. These techniques are 

essential for early detection, personalized interventions, and continuous assessment, fostering a more accommodating and flexible 

educational setting. 

 

A. Natural Language Processing (NLP) 

NLP is a technique that processes human language to make written content more accessible. In the context of dyslexia, NLP can 

simplify complex texts, rephrase sentences, and adjust vocabulary to suit the student’s reading level. NLP-based systems can break 

down complex structures into shorter, simpler sentences, making reading easier for dyslexic learners. 

 

B. Neural Networks 

Neural networks, modelled after the human brain, can learn from patterns in data and are highly effective in tasks such as dyslexia 

detection and classification. In educational contexts, neural networks can be used to classify students based on their severity of 

dyslexia, ranging from low, moderate, to high. Neural network-based systems can analyze reading patterns, errors, and processing 

times to predict dyslexia with high accuracy. For instance, Zhang et al. [16] applied neural networks to dyslexia detection, helping 

teachers and parents recognize early signs and intervene quickly. Additionally, neural networks can continuously monitor student 

progress, adapting learning strategies in real time to ensure students are receiving the appropriate level of support. 

Input Layer         Hidden Layer             Output Layer 

 

C. Machine Learning for Personalized Learning 

Machine learning (ML) techniques are integral in creating personalized learning experiences for dyslexic students. ML models use data 

from a student's performance to tailor educational content, adjusting difficulty levels and learning paths based on their needs. Zhao 

and Shute [4] demonstrated how ML algorithms could dynamically adjust lessons in real-time based on the learner’s performance, 

improving engagement and learning outcomes. By continuously monitoring student progress. 

 

D. Speech-to-Text (STT) and Text-to-Speech (TTS) 

STT and TTS technologies are vital tools for dyslexic students, offering an alternative means to interact with text. STT systems allow 

students to dictate their responses, converting spoken language into written text, which can help overcome spelling and writing 

challenges. Similarly, TTS converts written text into audio, allowing students to listen to content they may find difficult to read. Wang 

and Hirschberg [14] found that TTS tools greatly enhance reading comprehension for dyslexic learners by converting text into speech, 

allowing them to process information auditorily. 
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E. Adaptive Learning Systems 

AI-driven adaptive learning systems are essential for delivering a tailored and responsive educational experience for students with 

dyslexia. These systems modify the speed, complexity, and nature of the content according to the learner's engagement and 

advancement. By continuously assessing performance, AI-powered adaptive learning platforms provide real-time adjustments to 

instructional methods, ensuring that students are neither overwhelmed nor under-stimulated. Baker et al. [10] highlighted how 

adaptive learning can address the varied requirements of students with dyslexia, offering individualized exercises and monitoring 

their improvement to adjust future learning activities accordingly. 

 

F. Gamification and Engagement through AI 

Gamification applies game-design elements, such as points, rewards, and progress tracking, to learning environments, making 

education more engaging and fun. AI can enhance gamification by adjusting challenges in real-time based on a student's progress, 

ensuring tasks remain challenging yet achievable. By leveraging AI, gamification can create an interactive and enjoyable learning 

experience for dyslexic students, improving motivation and encouraging continuous practice. Nguyen et al. [19] demonstrated that 

AI-driven gamified learning platforms increased engagement and led to better outcomes for students, particularly those who 

struggled with traditional learning methods. 

 

G. Emotional and Behavioural Monitoring Using AI 

AI’s ability to monitor emotional states and behaviour is particularly useful in supporting dyslexic students, who often experience 

frustration or anxiety related to learning. AI systems can detect changes in a student’s emotional state through facial recognition, 

voice analysis, or behavioural patterns and adjust the difficulty or delivery of lessons to ease the emotional burden. D'Mello and 

Graesser [10] highlighted how AI-driven emotional monitoring can help create a supportive learning environment, providing timely 

interventions when students show signs of distress or disengagement. By managing emotional states, AI systems can ensure that 

dyslexic students remain motivated and positive about their learning experience. 

 

Table 1: Representation of the Challenges, Key Features and Application of Techniques Used 

Author and 

References 

 

Techniques 

 

Challenges 

 

Key Features 

Applications of Techniques 

used in our Product 

 

Rello & Baeza- 

Yates (2016) [2] 

 

Natural Language 

Processing (NLP) 

 

Complex sentence 

structures may still 

present challenges. 

Improves readability 

and writing skills with 

real-time feedback. 

Simplifies text, adjusts 

vocabulary, rephrases 

sentences to match student's 

reading level. 

 

Zhang & Liu 

(2018) [16] 

 

 

Neural Networks 

 

Requires large datasets 

for accurate predictions. 

High accuracy in early 

detection and 

personalized support. 

Detects dyslexia, classifies 

severity (low, moderate, 

high), and monitors student 

progress. 

 

 

Zhao & Shute 

(2019) [4] 

 

 

Machine Learning (ML) 

 

May require continuous 

fine- tuning and 

monitoring. 

Real-time adaptation 

to student's progress, 

improves engagement 

and learning 

outcomes. 

Tailors educational content, 

adjusts difficulty, and offers 

personalized learning paths. 
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McCarthy et al. 

(2020) [17] 

 

 

Speech-to-Text (STT) 

 

STT accuracy can vary 

based on speech clarity. 

Enables verbal 

expression, reducing 

writing and spelling 

burdens. 

Converts spoken language 

into written text, helping 

with spelling and writing 

challenges. 

 

Wang & 

Hirschberg (2011) 

[14] 

 

 

Text-to-Speech (TTS) 

 

Pronunciation errors may 

affect comprehension. 

 

Enhances reading

comprehension by

processing content

auditorily. 

Converts text into speech, 

offering auditory 

alternatives for reading 

comprehension. 

 

 

Baker et al. (2019) 

[10] 

 

 

Adaptive Learning 

Systems 

 

Can be resource- 

intensive to maintain and 

scale. 

Offers personalized 

and continuously 

adapted learning 

experiences, catering 

to specific 

needs. 

Adjusts content pace, 

difficulty, and type based on 

student performance and 

interaction. 

 

 

Nguyen et al. 

(2020) [19] 

 

 

Gamification through AI 

 

Balancing fun and 

educational 

effectiveness can be 

challenging. 

 

Increases student 

engagement and 

motivation for 

continuous practice. 

 

Incorporates game elements 

like points and rewards to 

increase motivation and 

engagement. 

 

D'Mello & 

Graesser (2012) 

[10] 

 

Emotional & 

Behavioural Monitoring 

 

Ethical concerns related 

to emotional data 

collection. 

 

Helps manage 

emotional states, 

ensuring a positive 

learning experience. 

Detects emotional states 

and adjusts content delivery 

to support learning 

without frustration or 

anxiety. 

 

 

IV. EXPERIMENTAL RESULT 

The AI-assisted learning platform proposed in this paper successfully addresses the specific needs of dyslexic students by providing 

personalized, adaptive learning interventions. The platform’s features, such as Natural Language Processing (NLP), Machine 

Learning (ML), Speech-to-Text (STT), and Text-to-Speech (TTS) technologies, work in harmony to offer a seamless and inclusive 

learning experience. 

 

1) Personalized Learning Paths: The platform tailors learning activities based on the severity of dyslexia (low, moderate, high) 

determined by the AI-based dyslexia assessment. Each student's learning path is customized with simplified reading materials, 

vocabulary adjustments, and progressively challenging tasks, ensuring an optimal pace and difficulty level. 

2) Real-time Monitoring and Adaptation: Continuous assessment of student progress ensures that the platform dynamically adjusts 

its content and difficulty. By leveraging machine learning models, the platform identifies specific areas where the student 

struggles, providing targeted support in phonological awareness, comprehension, or writing, thus enhancing learning outcomes 

3) Assistive Tools for Dyslexic Learners: The integration of STT and TTS technologies offers multimodal support. Students who 

face difficulties in writing can use STT to verbally express their thoughts, which the system converts into text. Similarly, TTS 

assists students in reading by converting text into speech, improving comprehension and accessibility for those with severe 

dyslexia. 

4) Engagement and Motivation: Gamification elements, such as rewards and points, keep learners motivated and engaged. These 

AI-powered features adjust game difficulty in real-time, balancing challenge and learning. The system tracks progress, ensuring 

that students remain engaged while steadily improving their skills. 
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Table 2: Summary of the algorithms used 

S.No Algorithm Accuracy Class Precision Recall F1 Score 

1 Natural Language Processing 

(NLP) 

75% 0 0.76 0.78 0.77 

   1 0.75 0.77 0.76 

2 Neural Networks 80% 0 0.81 0.80 0.80 

   1 0.82 0.78 0.80 

3 Machine Learning (ML) 72% 0 0.73 0.74 0.73 

   1 0.72 0.71 0.72 

4 Speech-to-Text (STT) 68% 0 0.70 0.67 0.68 

   1 0.66 0.69 0.67 

5 Text-to-Speech (TTS) 70% 0 0.71 0.70 0.70 

   1 0.69 0.68 0.68 

6 Ensemble Predictions 76% 0 0.78 0.76 0.77 

   1 0.75 0.76 0.75 

 

By utilizing features such as personalized learning paths, real-time monitoring, and adaptive content, our AI- assisted platform is 

transforming the educational experience for dyslexic students. By Integrating Natural Language Processing (NLP) to simplify text, 

Machine Learning (ML) for dynamic content adjustment, and assistive technologies like Speech-to-Text (STT) and Text-to-Speech 

(TTS), we offer tailored support that meets each student's unique needs. Gamification enhances engagement, while emotional and 

behavioural monitoring ensures a positive and supportive environment. 

 

V. CONCLUSION 

In conclusion, by integrating artificial intelligence (AI) technologies offers significant potential to transform education for dyslexic 

students by providing personalized, adaptive, and effective learning experiences. By utilizing AI methods like natural language 

processing (NLP), machine learning (ML), speech recognition, text-to- speech (TTS), and adaptive learning technologies, students 

with dyslexia can receive tailored interventions that match their individual learning needs. AI enables early detection of dyslexia, 

offers continuous monitoring, and adapts teaching strategies in real time, ensuring that learners are supported throughout their 

academic journey. By addressing challenges related to reading, writing, and comprehension, and by incorporating tools such as 

gamification and emotional monitoring, AI creates an engaging and supportive environment that encourages success. Nonetheless, 

additional studies are required to tackle concerns related to data privacy, biases in algorithms, and the scalability of AI systems. 

Ultimately, AI's potential to create inclusive and equitable learning environments establishes it as an effective instrument for 

improving educational results. for dyslexic students, making education more accessible and personalized for all learners. 
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