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SUMMARY 

Inclusive education aims to provide all children, irrespective of their capabilities, with equal opportunities 

to learn and participate meaningfully. For students who have speech and hearing disabilities, conventional 

classrooms often act as communication barriers which inhibit their participation and academic 

advancement. This study focuses on the development and application of AI-based interactive systems 

designed to foster inclusive learning for students who have communication challenges. 

The platform integrates state-of-the-art technologies such as speech recognition, natural language 

processing (NLP), sign language interpreting, live pledging, and learning analytics tailored to each 

student. These elements combine to form a highly responsive adaptive dual-channel instruction and 

communication system. Automatic formative assessment using interaction and learning pattern 
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technologies allows the platform to modify content to be age appropriate, preferred by, or required by the 

learner. 

In collaboration with professionals from different disciplines, the study designs an AI educational 

framework for personalized inclusive learning by analysing existing technological options, examining 

their accessibility, and proposing new solutions with modern AI. Formative evaluations showed that when 

such intelligent systems are integrated in the classroom, there is increased engagement, understanding, 

and overall participation in the lessons. The research highlights the inclusive educational opportunities 

that AI can provide, paired the need for its additional use in education frameworks. AI systems can 

increasing enable enhanced involvement and autonomy, which improves the educational experience and 

outcomes for students suffering from speech and hearing disabilities. 

Key word:  inclusive education, speech and hearing impairments, artificial intelligence (AI), interactive 

learning platforms, assistive technology, speech recognition, sign language translation, natural language 

processing (NLP), real-time captioning, accessibility in education, personalized learning, special 

education technology, human-computer interaction (HCI) 

INTRODUCTION 

Definition of Speech and Hearing Impairments 

Speech and hearing impairments as communication disorders hinder the ability of people to receive, 

comprehend, and articulate verbal language and range from mild to severe. Stuttering, articulation 

difficulties, voice disorders, and apraxia, which interfere with effective verbal communication, 

constitute speech impairments [12]. Hearing impairments refer to partial or total inability to hear, which 

can be congenital or acquired, ranging from mild hearing loss to profound deafness. Beyond 

communication, these impairments can affect interaction, intelligence, and schooling [1],[15]. 

Importance of Inclusive Education for Children with Disabilities 

Inclusive education incorporates any and all learners, irrespective of their physical, intellectual, social, 

or linguistic differences, as it aims to provide quality education within the mainstream school system. 

For learners with speech and hearing disabilities, inclusion is critical in supporting social integration, 

stigma reduction, and improved learning outcomes through Specialized Teaching and supportive 

environments [13]. The application of inclusive practices complies within the scope of the United 

Nations Convention on the Rights of Persons with Disabilities (UNCRPD), which supports full 

participation of persons with disabilities in all aspects of society, including education [14]. Moreover, 

inclusive education cultivates compassion, diversity, and equity among all learners. 

 

Figure 1. Speech therapy for hearing impairment children 

Figure 1 depicts Speech Therapy. Speech therapy, as part of the rehabilitation process, is important for 

children's communication skill advancement who have hearing impairments. Therapists focus on speech 

i.e. clarity of speech as well as listening and language skills, related to the gap or opening in the head. 

The therapy usually includes lip reading, and oral training and includes some devices like hearing aids, 
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or implants. Taking steps early on results in positive social relationships, esteem, and academic 

performance. Given support, children with hearing loss are capable of learning to express themselves, 

forming functionality in relationships [10]. 

Overview of the Use of AI in Education for Children with Disabilities 

Recently, Artificial Intelligence (AI) has rapidly evolved as an educational tool, particularly in assisting 

the learning process for learners with disabilities [9], [6]. Solutions incorporating AI such as speech-to-

text programs, real-time captioning, gesture recognition, natural language processing, and adaptive 

learning systems have been effective in meeting the needs of learners with hearing and speech 

disabilities. For instance, AI applications can be used to hear conversations and generate text which 

assists students who cannot hear. Likewise, AI systems can generate customized learning materials 

directed to the interest of the students, thus fostering participation and understanding as students learn 

at their own pace [3]. 

Additionally, AI can support educators in the early detection of learning challenges and in developing 

the complications of helping students [8]. The application of AI technology in teaching sophisticated 

learners promotes the development of educational resources that are suitable for all learners and that 

foster learning to all learners from an educational and social standpoint. 

 

Figure 2. Use of AI in education for children with disabilities 

As seen in Figure 2, Artificial Intelligence (AI) is transforming the education space, specifically 

providing tailored learning experiences for children with disabilities, making it more inclusive and 

accessible to them [5]. AI technologies such as speech-to-text, predictive text, and screen reading 

software enable students with visual, auditory, or physical disabilities to engage more fully in classroom 

activities [16]. 

With learning difficulties like dyslexia and autism, AI technology can tailor content by adjusting 

vocabulary, adding graphics, or supplying feedback as it is being given. Emotion-recognition technology 

allows instructors to adjust their responses based on behavioural or emotional difficulties that students 

may be having. In addition, the Intelligent Tutoring Systems allows for pacing one-on-one learning to 

each individual child's speed. 

To summarize, AI’s ability to transform education deeply improves interaction, nurtures self-

sufficiency, and removes restrictions within education, fostering inclusivity and helping every child 

maximize their capabilities within an inclusive educational environment [2]. 

THE CURRENT STATE OF INCLUSIVE EDUCATION FOR CHILDREN WITH SPEECH AND 

HEARING IMPAIRMENTS 

Challenges Faced by Children with Speech and Hearing Impairments in Mainstream Education 

Students with speech and hearing difficulties face numerous challenges in mainstream educational 

environments [7]. One of the most prominent issues is the lack of communication which hinders 
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classroom participation, relationships with classmates, and teachers Such barriers may lead to social 

withdrawal, low academic performance, and reduced self-confidence [11].   

In addition, a lack of training in communication-inclusive frameworks as well as ignorance of students 

with hearing and speech difficulties tends to result in ineffective facilitative approaches to inclusion. 

Moreover, these children are unable to cope with their peers as novelty content-stuffed pedagogical 

strategies are designed for standard learners. 

Current Tools and Technologies Developed for Children with Speech and Hearing Difficulties 

In scope of promoting inclusive education, the following assistive technologies and interventions have 

been developed: 

• Amplification devices, such as hearing aids and cochlear implants, are effective for assisting 

students with hearing loss. 

• Those with speech limitations can be assisted through the use of Speech Generating Devices 

(SGD) or augmentative and alternative communication (AAC) systems. 

• Captions, real-time captioning, multimedia content with subtitles, and interpreters of sign 

language are also employed in the classroom to enhance understanding and accessibility. 

• Teachers and students are provided with interactive whiteboards, speech recognition programs, 

and FM systems (frequency modulation) that ease communication to enhance the learning 

environment.   

Aside from that, some schools implement Individualized Education Plans (IEPs), as well as inclusive 

classroom designs that foster visual engagement and promote active participation. 

Limitations of Current Approaches in Addressing the Needs of These Children 

The speech and hearing impairments of children enrolled in mainstream education tend to fall into one 

or more of several critical gaps. Primarily, the huge cost and inaccessibility of modern devices, like 

speech-generating aids, cochlear implants, and real-time captioning software, pose significant 

challenges even in better-resourced schools and developed regions [4]. Furthermore, the majority of 

these interventions align with a predefined, singular framework that fails to acknowledge differences in 

learning, language, culture, and context. Moreover, often these technologies are not integrated into a 

dynamic responsive educational system that adapts to the child’s developmental needs over time. Such 

approaches concern inclusive education where a reliance on trained teachers who have shown versatility 

and resourcefulness have used available tools designed to assist disabled children and learners has placed 

them at the lower end of the inclusivity education spectrum. Copious amounts of literature portray a 

picture of inadequately trained teachers in the use of assistive devices and adapting to changes within 

their subject specialization, which leads to the negative pedagogy of under instruction of provided aids. 

The emerging literature with children who have communication disorders posit that it is undergoing 

significant change with regard to a shift from focusing solely on academic oriented activities to blending 

the child’s social and emotional developmental needs highlighting gaps within existing frameworks. 

These constraints make evident the growing demand for less tailored, more integrated solutions, likely 

driven by AI, to efficiently service the multi-faceted needs of this learner group. 

ADVANTAGES OF USING AI IN INCLUSIVE EDUCATION FOR CHILDREN WITH SPEECH 

AND HEARING IMPAIRMENTS 

The implementation of Artificial Intelligence – AI in particular – has tremendous merit for younger 

learners facing hearing and speech disabilities because of its personalized features. AI systems are 

capable of tailoring educational materials to suit the student’s individual interests, abilities, and speed. 

This method also improves academic achievement alongside nurturing the learner's self-esteem, 

autonomy, and self-reliance. 



Akbarbek Allashev. et al: Advancing inclusive……  Archives for Technical Sciences 2025, 33(2), 346-354 

Technical Institute Bijeljina, Archives for Technical Sciences. Year XVII – N 0 33           350 

AI allows continuous monitoring and immediate feedback on performance. Because educators and 

caregivers have instant access to a child’s performance data, learning gaps can be closed by making 

timely changes to tried strategies. To ensure no child suffers from falling behind, timely intervention 

helps bolster the impact of instruction. 

Encouraging active participation and preventing the development of communication related obstacles 

can be accomplished using AI powered tools. These tools also support the development of language 

skills imagining claiming that AI is changing the ways children facing communication barriers interact 

with education. Visual aids, multimodal learning applications, speech to text converters, and sign 

language recognized software help enhance the understanding and expression of children with 

communication challenges. 

Collectively, these developments create a more holistic, interactive, and nurturing atmosphere for 

learning. The use of AI technology allows teachers to fully enable children with speech and hearing 

challenges to actively participate in the processes of learning tailored to their capabilities. 

IMPLEMENTING AI IN INCLUSIVE EDUCATION FOR CHILDREN WITH SPEECH AND 

HEARING IMPAIRMENTS 

The successful integration of AI in assistive technologies caters towards educating children with special 

needs and hearing and speech impediments requires a complete and multidisciplinary framework that 

includes educators, parents, policy makers, and technology experts. A very important building block in 

this collaborative is the professional training of teachers and educationalists so that they can competently 

use AI technologies in teaching practices. Hence, the application of AI technologies is not just Labelling 

AI Implementation in the Classroom. Rather AI Implementation in the classroom aims at integrating 

and effectively engaging with technologies to address the needs of children with disabilities. 

 

Figure 3. The benefit of inclusive learning 

Inclusive learning fosters a setting in which every pupil irrespective of their social class, abilities, or 

disabilities, stands an equal chance of accessing education and succeeding in it. Such learning enhances 

acceptance and empathy among the learners and nurtures cooperation by embracing diversity and 

encouraging participation from everyone. For learners with disability, inclusive learning available helps 

them cope with the mainstream world by offering them appropriate assistive technologies, supports them 

to build self-esteem, social skills, and perform well academically. In summary, inclusion creates a 

feeling of togetherness among learners, prepares them to appreciate and live in a multicultural society 

and tenders an opportunity to contribute towards the building of a just and humane world. Figure 3 

shows information about the benefits of Inclusive Learning. 

Equity and accessibility are equally vital. Ensuring that every learner can access AI support—

irrespective of their social status, geographical location, or available resources—AI inclusiveness starts 

with usability. There is a clear need for policymakers and school administrators to address the digital 
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divide by subsidizing vital community infrastructure such as affordable devices, internet-connected, and 

even the preschool-level schools in under-resourced areas. 

Active participation of guardians and caretakers is also very important. Builders of handy frameworks 

such as classrooms can appreciate and support learning at home with the help of well informed families. 

Spanning communication does empower families to have guidance and therefore allows rock steady 

support for children in different environments.  

In the end, culled success depends on joint responsibility. That AI technology is effectively incorporated 

into the education framework, cognitive and interactive tasks, exercises designed for children—

particularly those with speech and hearing impairments—is possible when there is collaboration 

between schools, parents and communities to create the required intelligent environments. 

CASE STUDIES AND SUCCESS STORIES 

Several organizations and schools around the world have adopted AI technologies to foster inclusive 

learning for children with hearing and speech disabilities. These institutions have integrated AI solutions 

such as automatic speech recognition (ASR) technology, sign language interpretation apps, and 

customized learning systems. All of these overcome several communication barriers that hindered 

learner participation. These technologies have enabled learners to access curriculum content via their 

preferred formats which enhanced their academic performance and participation in class.   

Alongside academic achievement, these solutions have improved students' social-emotional health. 

Students who struggled with communication in the past are now more confident and less anxious as well 

as sensing increased acceptance. AI technologies have also improved attendance, enabling students to 

actively engage in lessons as well as socialize with other learners which fostered a positive and 

collaborative classroom environment.   

These institutions’ work has taught them important lessons and best practices. One of the most important 

is that in order for teachers to integrate AI into their lessons, there is need for Continuous Professional 

Development (CPD) training. 

Just as important is the active participation of parents and caregivers as these adults greatly contribute 

to reinforcing learning outside of school. Also, the equitable provision of access to AI technologies, 

particularly in low-opportunity regions, is a prerequisite for inclusive achievement. Lastly, the ongoing 

enhancement of student participation in the evaluation of AI instruments guarantees that these 

technologies adapt and respond to user needs. 

All these case studies, when viewed together strikingly reveal how AI can economically remodel 

educational inclusivity, interactivity and efficiency for the special needs of children with speech and 

hearing disabilities. 

FUTURE DIRECTIONS AND RECOMMENDATIONS 

The use of Artificial Intelligence in speech and hearing impaired inclusive education creates unique 

opportunities and powerful innovations which can significantly grow AI enabled solutions for 

responsive teaching. With the speech and hearing impaired educational needs becoming more diverse, 

there is more demand for advanced, adaptive, and AI tools that are sensitive to culture and local context. 

Such tools need to address individual learning styles, language backgrounds, and the specific difficulties 

that children with communication challenges, including speech and hearing, face. Such huge gaps 

require a sustained multi-discipline approach that combines technological development along with 

pedagogical and inclusivity frameworks constructs. 

Further longitudinal work is needed to assess the impacts of AI technologies on academic and social-

emotional growth with device specific context to determine which technologies are the most effective 

aligned to learning environments. This should facilitate documenting successful approaches to assist in 

evidence informed scaling across regions and systems. 
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Policymakers, government bodies, and schools are in a unique position to exercise control and 

promulgate change. There is a fundamental gap in the creation of policies that ensure the fair and 

responsible implementation of AI technology within educational frameworks. They need to focus on 

issues related to the privacy of the data being used, addressing biases, equity in technology provisions, 

and aiding marginalized population groups. “Inclusion” within the educational context fails to be 

genuinely inclusive unless all AI learners, irrespective of their socioeconomic status, are provided with 

equal access to the resources that enable them to learn. 

Furthermore, the introduction and widespread adoption of AI in everyday teaching will require targeted 

spending on teacher training programs, infrastructure, and curriculum. It is not only necessary that 

teachers are able to utilize AI tools, but they also need to adjust their teaching and class engagement 

strategies in real time based on information provided by the AI systems. 

CONCLUSION 

The implementation of Artificial Intelligence (AI) in supporting special education profoundly advances 

the education for students with hearing and speech impairments. At this stage of the dissertation, it is 

evident that AI is innovative in many ways: it can provide individualized services for every student, 

guarantee performance monitoring through continuous feedback, and help people communicate through 

speech-to-text programs, sign language interpreters, or even imagery and videographic aids for teaching. 

This technology not only helps in Closing Communicative Divides, but also fosters independence, self-

confidence, and participation in the learning process. 

 

Figure 4. Growth of inclusive education through AI 

Figure 4 clearly demonstrates how AI has impacted the growth of inclusive education. The advent of 

artificial intelligence in education profoundly enhances the development of multicultural and inclusive 

learning environments. The advancements in AI technologies designed to meet specific educational 

requirements have enabled educational institutions to move from standardized teaching frameworks to 

more flexible and transcendent instructional approaches that are welcoming and tailored to individual 

needs. Regarding individuals with speech and hearing impairments, AI removes barriers of traditional 

learning paradigms to constructive and active participation by opening new opportunities for advanced 

interaction. 

Creation of awareness as well as supportive policies combined with collaboration of educators, 

technologists, and advocacy groups drives growth of inclusive education through AI. Provided there is 

further funding in research and new ideas, AI can enable the creation of balanced educational systems 

that embrace differences and all learners are guaranteed success. 
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Real-life applications and case studies reports demonstrate how AI, when implemented with care, brings 

measurable enhancement to academic performance and social-emotional development. With the 

availability of learning interfaces that are tailored to their individual needs, students feel included, 

empowered, and self-motivated. AI technology enables teachers and caregivers to more readily identify 

any emerging challenges, which allows for timely intervention. 

In comparison to other technologies, the potential of AI in inclusive education is extraordinary. 

However, anything done to support the promise of AI in inclusive education will require a long-term 

sustained effort alongside strategic action. Steps need to be taken are such as increased funding for 

research and development, comprehensive training for new teaching staff, improved access to 

technology, and policy documents that clearly outline the ethical and inclusive use of AI. Additionally, 

the active participation of teachers, computer scientists, policy makers, parents, and advocacy 

organizations is needed for effective system designs and maintenance that fosters success for all learners. 

As we have seen, the advances made in AI technology will greatly impact the efficacy of inclusivity 

within education systems. With the aid of algorithms and AI driven processes, not only accounting AI 

systems, tailored frameworks aimed at moving inclusivity beyond mere tokenism and harnessing the 

full potential of children with disabilities self-classified inclusivity will become a reality in the near 

future. We have reached a pivotal crossroads where we can now create substantial long lasting impacts 

by investing in cutting edge technologies that empower educators, innovators, and most importantly, 

children with disabilities so that they can be included and empowered to take charge of crafting their 

destinies.  

It is essential that children are given the opportunity to grow without restraints in the world of 

technology. 
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