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ABSTRACT

Students with sensory impairments worldwide face significant obstacles in access-
ing equitable educational opportunities. These obstacles include limited access to 
adapted learning materials, communication barriers, and challenges navigating 
physical and social environments. Artificial intelligence (AI) offers a transforma-
tive potential to address these challenges, providing innovative, personalized, and 

DOI: 10.4018/979-8-3373-0573-8.ch008



222

accessible solutions that empower these students to thrive. This chapter provides a 
comprehensive exploration of AI-​driven interventions designed to support students 
with visual and hearing impairments, including assistive technologies such as screen 
readers, tactile learning materials, real-​time transcription tools, and AI-​powered 
navigation tools. It examines the application of these interventions across core 
academic areas, particularly in STEM fields, and explores their role in fostering 
inclusive learning environments through collaborative and multi-​modal learning 
experiences.

INTRODUCTION

Students with sensory impairments, including those with visual and auditory 
disabilities, encounter significant barriers to accessing equitable and engaging 
educational opportunities. Traditional educational approaches often struggle to 
provide the personalized support necessary to overcome these barriers, leaving 
many students underserved and at risk of academic underachievement. In recent 
years, artificial intelligence (AI) has emerged as a powerful catalyst for change in 
education, offering innovative solutions that address these long-​standing challenges. 
AI-​powered tools, such as adaptive learning platforms, assistive technologies, and 
automated support systems, hold immense potential to transform how students with 
sensory impairments interact with academic content, fostering greater inclusion, 
independence, and a richer learning experience.

The transformative impact of AI in special education is evident across three 
key dimensions: accessibility, personalization, and inclusion. AI-​powered tools 
dynamically adapt to individual sensory needs—such as converting visual content 
into tactile graphics for blind students or providing real-​time sign language transla-
tion for deaf students—ensuring equitable access to learning (Basham et al., 2020). 
Studies show that these interventions improve academic outcomes; for example, 
students using AI captioning tools demonstrate a 40% increase in comprehension 
(Houston et al., 2020). Beyond functionality, AI fosters social inclusion by enabling 
collaborative learning between students with and without disabilities, bridging gaps 
that traditional methods cannot (Rose et al., 2018). However, this potential must be 
balanced with ethical considerations, including algorithmic bias and data privacy, 
to ensure equitable implementation (Anderson & Rainie, 2022).

The impact of AI in special education is profound. Its capacity to personalize learn-
ing experiences, enhance accessibility, and bridge communication gaps represents 
a fundamental shift in educational practices. For example, AI-​driven transcription 
services and tactile feedback devices have demonstrated remarkable effectiveness in 
making classroom content accessible to students with sensory impairments (Smith 



 

 

24 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/ai-powered-interventions-revolutionizing-

support-for-students-with-sensory-impairments/387518

Related Content

Mobile Mapping Systems: Architecture and Technologies in Smart

Agriculture
Magdy Elbahnasawy, Tamer Shamseldin, Ahmed E. Mansour, Yasmin Alkadyand

Walaa H. Elashmawi (2026). Precision and Intelligence in Agriculture: Advanced

Technologies for Sustainable Farming  (pp. 97-130).

www.irma-international.org/chapter/mobile-mapping-systems/383743

Fall Detection with Part-Based Approach for Indoor Environment
A. Annis Fathima, V. Vaidehiand K. Selvaraj (2014). International Journal of

Intelligent Information Technologies (pp. 51-69).

www.irma-international.org/article/fall-detection-with-part-based-approach-for-indoor-

environment/123944

Adaptive Awareness of Hospital Patient Information through Multiple Sentient

Displays
Jesus Favela, Monica Tentori, Daniela Seguraand Gustavo Berzunza (2009).

International Journal of Ambient Computing and Intelligence (pp. 27-38).

www.irma-international.org/article/adaptive-awareness-hospital-patient-information/1370

Improvement of Computer Adaptive Multistage Testing Algorithm Based on

Adaptive Genetic Algorithm
Zhaoxia Zhang (2024). International Journal of Intelligent Information Technologies

(pp. 1-19).

www.irma-international.org/article/improvement-of-computer-adaptive-multistage-testing-

algorithm-based-on-adaptive-genetic-algorithm/344024

Traffic Light System With Embedded GPS (Global Positioning System) and

GSM (Global System for Mobile Communications) Shield
Ford Lumban Gaol, Pramasiwo Alam, Muhammad Bio Franklyn, Kevins Angkeand

Tokuro Matsuo (2023). International Journal of Ambient Computing and Intelligence

(pp. 1-13).

www.irma-international.org/article/traffic-light-system-with-embedded-gps-global-positioning-

system-and-gsm-global-system-for-mobile-communications-shield/323196

http://www.igi-global.com/chapter/ai-powered-interventions-revolutionizing-support-for-students-with-sensory-impairments/387518
http://www.igi-global.com/chapter/ai-powered-interventions-revolutionizing-support-for-students-with-sensory-impairments/387518
http://www.igi-global.com/chapter/ai-powered-interventions-revolutionizing-support-for-students-with-sensory-impairments/387518
http://www.irma-international.org/chapter/mobile-mapping-systems/383743
http://www.irma-international.org/article/fall-detection-with-part-based-approach-for-indoor-environment/123944
http://www.irma-international.org/article/fall-detection-with-part-based-approach-for-indoor-environment/123944
http://www.irma-international.org/article/adaptive-awareness-hospital-patient-information/1370
http://www.irma-international.org/article/improvement-of-computer-adaptive-multistage-testing-algorithm-based-on-adaptive-genetic-algorithm/344024
http://www.irma-international.org/article/improvement-of-computer-adaptive-multistage-testing-algorithm-based-on-adaptive-genetic-algorithm/344024
http://www.irma-international.org/article/traffic-light-system-with-embedded-gps-global-positioning-system-and-gsm-global-system-for-mobile-communications-shield/323196
http://www.irma-international.org/article/traffic-light-system-with-embedded-gps-global-positioning-system-and-gsm-global-system-for-mobile-communications-shield/323196

