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Abstract  

The digital divide remains one of the most significant barriers to inclusive education, 

particularly for students with hearing impairments who face unique challenges in accessing 

curriculum-aligned content. The Government of India's launch of the PM e-Vidya DTH ISL 

Channel Number 31 on December 6, 2024, marked a transformative step toward addressing 

these accessibility gaps through Indian Sign Language (ISL)-based digital content delivery. 

This research paper evaluates the effectiveness of this initiative in improving learning 

outcomes among students with hearing impairment in Rajasthan. Adopting a survey-based 

quantitative research methodology, the study collected data from 50 hearing-impaired 

students across selected districts of Rajasthan who had access to the PM e-Vidya ISL 

Channel. The findings reveal significant improvements in content comprehension, learning 

engagement, and independent learning capabilities among users of the channel. However, 

challenges related to infrastructure availability, awareness, and consistent access persist. The 

study contributes empirical evidence to the growing discourse on digital accessibility in 

Indian education and offers recommendations for policy enhancement and program 

implementation. 
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1. Introduction 
The intersection of digital technology and inclusive education has emerged as one of the most 

critical areas of educational research and policy development in the twenty-first century. As 

educational systems worldwide grapple with the imperative to provide equitable learning 

opportunities for all students, the role of digital accessibility in bridging educational 

disparities has gained unprecedented attention. For students with hearing impairments, who 

constitute a significant proportion of the disability population globally, the challenge of 

accessing quality education is compounded by linguistic, pedagogical, and infrastructural 

barriers that traditional educational models have historically failed to address adequately. 

India, home to one of the largest populations of persons with disabilities globally, presents a 

particularly complex landscape for inclusive education. According to the Census 2011, a total 

of 2.68 crore persons in India were reported as having disabilities, out of which 19 percent 

have hearing disabilities. More recent estimates from the World Health Organization suggest 

that approximately 63 million people in India suffer from significant auditory impairment. 

These statistics underscore the magnitude of the challenge facing the Indian educational 

system in ensuring that hearing-impaired students receive quality, accessible education. 

The National Education Policy (NEP) 2020 represents a watershed moment in India's 

approach to inclusive education. The policy explicitly recognizes that children learn best in 

the language most natural to them—their mother tongue—and for children who are deaf or 

hard of hearing, that language is Indian Sign Language (ISL). NEP 2020 calls for promoting 

and standardising ISL across India to create a more inclusive educational environment and 

emphasizes the respect and inclusion of local sign languages. Paragraph 4.22 of the policy 

specifically mandates the development of national and state curriculum materials for use by 

students with hearing impairment. This policy framework provided the foundation for one of 

India's most significant initiatives in accessible digital education: the PM e-Vidya DTH ISL 

Channel. 

Launched on December 6, 2024, the PM e-Vidya DTH ISL Channel Number 31 represents 

India's first dedicated television channel for Indian Sign Language-based educational content. 

Conceptualized as a 24x7 channel available through DD's Free Dish network and YouTube, 
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this initiative provides NCERT textbook-based learning content in ISL for children with 

hearing impairments. The channel was inaugurated by Union Minister for Education, Shri 

Dharmendra Pradhan, along with Union Minister of State for Skill Development and 

Education, Shri Jayant Chaudhary. Its objectives are multifaceted: bridging the accessibility 

gap for children with hearing impairment, offering equal opportunities to learn, providing 

high-quality curriculum-aligned ISL content based on the principles of Universal Design for 

Learning (UDL), demystifying ISL, and promoting inclusivity and mutual understanding 

among students with and without diverse abilities. 

The PM e-Vidya initiative, of which the ISL channel is a critical component, was launched as 

part of the Atmanirbhar Bharat Abhiyaan by the Ministry of Education on May 17, 2020. The 

initiative aims to provide multi-mode access to education through digital, online, and on-air 

platforms, leveraging technology to make education accessible to all students, including those 

in rural and remote areas. The ISL channel builds upon the broader PM e-Vidya ecosystem, 

which includes the DIKSHA platform (with over 5.58 crore learning sessions and 3.17 lakh 

pieces of e-content), 200 DTH TV channels providing supplementary education in multiple 

Indian languages, the SWAYAM MOOC platform with over 10,000 courses, and the Digitally 

Accessible Information System (DAISY) designed specifically for visually and 

hearing-impaired students. 

The significance of the PM e-Vidya ISL Channel cannot be understood in isolation from the 

broader challenges facing hearing-impaired students in India. Research has consistently 

identified language-related problems, printed text-related reading challenges, and the 

necessity of Indian Sign Language and ISL videos in the learning process as critical barriers 

to educational achievement for hearing-impaired students. The Indian education system has 

historically focused on "oralism," where deaf people are taught to use their voices and lip 

read instead of using their hands to communicate. This approach has proven inadequate for 

the vast majority of hearing-impaired learners, contributing to high dropout rates and a loss of 

national potential. 

The present study focuses on the state of Rajasthan, which presents both opportunities and 

challenges for digital accessibility in education. Rajasthan has over 80,000 specially-abled 
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students but only about 2,100 teachers to serve them, a ratio that severely constrains the 

quality of special education available. The state government has opened senior secondary 

schools for the deaf and blind at divisional headquarters, but significant gaps remain in 

teacher training, infrastructure, and accessible learning materials. Recent reports indicate that 

over 40,000 private schools in Rajasthan lack disabled-friendly infrastructure, and the 

Rajasthan High Court has had to intervene to ensure the provision of interpreters for 

hearing-impaired students. These challenges underscore the critical importance of digital 

solutions like the PM e-Vidya ISL Channel in supplementing traditional educational delivery 

for hearing-impaired students. 

The effectiveness of digital accessibility initiatives for hearing-impaired students is supported 

by a growing body of international evidence. A systematic literature review of emerging 

digital and assistive technologies in special and inclusive education found that sign 

language-embedded e-learning platforms, assistive communication tools, AI-based systems, 

and immersive visual technologies are primarily used to enhance instruction, communication, 

and engagement. Positive outcomes, such as improved comprehension and participation, are 

observed when technologies are pedagogically integrated and linguistically accessible. 

Similarly, research on digital platforms for students with hearing disabilities has identified 

platforms like Moodle, Microsoft Teams, Edpuzzle, YouTube, and AVA for their ability to 

integrate synchronized subtitles, real-time transcription, and multimodal content, with case 

studies reporting improvements in student engagement, comprehension, and motivation. 

However, the effectiveness of such initiatives depends critically on contextual factors 

including teacher readiness, infrastructure availability, and institutional support. The present 

study seeks to contribute empirical evidence on the effectiveness of the PM e-Vidya ISL 

Channel specifically within the Rajasthan context, addressing a significant gap in the 

literature on digital accessibility interventions for hearing-impaired students in India. 

 

2. Review of Related Literature 
2.1 Indian Context 
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The Indian context for digital accessibility in education for hearing-impaired students is 

shaped by a complex interplay of policy frameworks, institutional initiatives, and persistent 

implementation challenges. 

Policy Framework: The Rights of Persons with Disabilities Act, 2016, represents the 

foundational legal framework for disability rights in India. Section 31 of the Act confers the 

right to free education upon children with benchmark disabilities between the ages of 6 to 18 

years. Section 42 directs governments to ensure that all content available in audio, print, or 

electronic media is in an accessible format. Section 40 requires the notification of 

accessibility standards for ICT in education. Government-funded and government-recognized 

educational institutions are required to provide inclusive education to children with 

disabilities. 

The National Education Policy (NEP) 2020 provides the strategic vision for inclusive 

education in India. The policy recognizes that children learn best in their mother tongue and 

that for deaf and hard-of-hearing children, this language is Indian Sign Language. NEP 2020 

calls for promoting and standardizing ISL across India and emphasizes the respect and 

inclusion of local sign languages. The policy specifically mandates the development of 

national and state curriculum materials for students with hearing impairment. The All India 

Council for Technical Education (AICTE) has issued guidelines to facilitate inclusive digital 

education for all, including Persons with Disabilities. 

Institutional Initiatives: The Indian Sign Language Research and Training Centre (ISLRTC) 

signed a Memorandum of Understanding with the National Council of Educational Research 

and Training (NCERT) in 2020 to translate textbooks for classes I–XII and other teaching 

materials into ISL, a process expected to be completed by 2026. NIOS has developed more 

than 270 videos in sign language across 7 subjects to provide educational access to learners at 

the secondary level. NIOS is the first board in the country to offer ISL as a language subject 

to deaf learners at the secondary level. The Rehabilitation Council of India has granted 

approval to 37 institutions to conduct Diploma in Teaching Indian Sign Language and 

Diploma in Indian Sign Language Interpretation courses. 
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The NCERT has brought out guidelines for the development of e-content for children with 

disabilities, applicable for school education, which emphasize the development of e-content 

that is accessible, inclusive, and aligned with the needs of children with disabilities. These 

guidelines mandate audio-visual support including subtitles, audio descriptions, and sign 

language integration to support children with hearing or visual impairments. 

A significant directive from the Chief Commissioner for Persons with Disabilities mandates 

NCERT to convert textbooks for all grades into Indian Sign Language within three months, 

and education boards are urged to introduce ISL as a standalone subject from Class 1 to 

university level. This directive addresses a critical gap for hearing-impaired students and 

promotes inclusive education. 

Challenges and Barriers: Despite these policy and institutional frameworks, significant 

challenges persist. The Indian education system still focuses on "oralism," where deaf people 

are taught to use their voices and lip read instead of using their hands to communicate. The 

use of ISL in education systems remains sparse even in schools for the deaf. A shortage of 

interpreters disproportionately affects children with hearing impairments—who represent 

about 20% of the disabled population between ages six and 20—leading to high dropout 

rates. 

A study on digital pedagogy in Indian Sign Language identified language-related problems, 

printed text-related reading challenges, and the necessity of Indian Sign Language and ISL 

videos in the learning process as critical barriers for hearing-impaired students. The study 

introduced a novel application-based design intended to aid the hearing impaired in 

expanding their basic knowledge about the external environment with emphasis on 

vocabulary expansion. 

According to the Unified District Information System for Education (UDISE+) 2022–23 

report, India has over 22 lakh children with disabilities enrolled in schools, but less than 35 

percent of government schools are equipped with ramps, and only a small fraction have 

accessible toilets or learning aids. This infrastructure gap severely constrains the delivery of 

inclusive education, including for hearing-impaired students. 
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The PM e-Vidya ISL Channel emerges against this backdrop of policy commitment, 

institutional initiative, and persistent implementation challenges. The channel, launched in 

December 2024, represents a significant effort to leverage digital technology to overcome the 

linguistic and pedagogical barriers facing hearing-impaired students. As of recent reports, the 

channel broadcasts six hours daily, reaches about 10,000 subscribers and 85,000 viewers, and 

carries NCERT lessons in ISL. 

2.2 Rajasthan Context 

The state of Rajasthan presents a microcosm of the challenges and opportunities facing 

inclusive digital education in India. With its vast geographical spread, significant rural 

population, and resource constraints, Rajasthan offers a critical context for evaluating the 

effectiveness of digital accessibility initiatives. 

Demographic and Educational Landscape: Rajasthan has over 80,000 specially-abled 

students but only about 2,100 teachers to serve them. This severe shortage of qualified special 

educators fundamentally constrains the quality of education available to students with 

disabilities, including those with hearing impairments. The state government has opened 

senior secondary schools for the deaf and blind at divisional headquarters, but has failed to 

create a cadre for lecturers in special education. Teachers have identified this as the primary 

reason for the dropout of such children from special government schools in the state. Reports 

indicate that 60% of specially-abled students drop out due to teachers' shortage. 

Infrastructure and Accessibility Challenges: Taking suo motu cognizance of the absence of 

disabled-friendly infrastructure in Rajasthan, the state commissioner for specially abled 

persons has directed the school education department to impose a fine of Rs 25,000 against 

each school that is yet to comply with accessibility requirements. This directive affects over 

40,000 private schools lacking disabled-friendly infrastructure. 

The Rajasthan High Court has issued interim directions to provide interpreters to 100% 

hearing-impaired students for academic and examination assistance. The petitioner, a student 

with 100% hearing impairment, approached the Court raising grievances regarding lack of 

adequate assistance, particularly the non-availability of an interpreter and denial of 
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home-based instruction. This judicial intervention highlights the systemic gaps in support 

services for hearing-impaired students in the state. 

Inspections at educational institutions in Rajasthan have revealed a lack of essential facilities 

such as ramps, lifts, Braille signage, tactile paths, and special toilets. The inspection team 

also found that institutions lacked educational resources like Braille study material, 

audio-visual learning tools, screen reader software, and note-taking facilities. 

Digital Initiatives: Despite these challenges, Rajasthan has witnessed some initiatives 

toward digital accessibility. ICT centers for rural schools have been proposed to make schools 

disabled-friendly for physically challenged, blind, and deaf students, facilitating integrated 

education. These centers aim to enable students to access e-content and webcasts of various 

lectures, chat with teachers and students, and collaborate for knowledge sharing and problem 

resolution. 

Amity University Rajasthan has hosted international workshops to redefine inclusive 

education and digital accessibility, focusing on inclusive design principles, developing 

accessible Open Educational Resources, and leveraging AI to personalize learning for 

students with disabilities. These initiatives reflect growing awareness and capacity for digital 

accessibility in the state. 

Research Evidence: A study on challenges faced by students with hearing impairment in an 

inclusive setup, with special reference to Jaipur, Rajasthan, collected data from 30 

hearing-impaired students, 20 parents, and ten special educators. This research contributes to 

the limited empirical evidence base on hearing impairment in the Rajasthan context. 

Research on learning outcomes in functional academics of children with special needs in 

inclusive and special schools has included students from Ajmer, Rajasthan, alongside those 

from Varanasi and Lucknow. This comparative research provides some insights into the 

educational outcomes of children with hearing impairment in Rajasthan relative to other 

states. 

The Rajasthan context thus presents a picture of significant need, severe resource constraints, 

emerging policy attention, and limited empirical evidence on the effectiveness of 

interventions. The PM e-Vidya ISL Channel offers a potentially transformative solution to the 
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accessibility gap facing hearing-impaired students in the state, but its effectiveness remains to 

be empirically evaluated. The present study addresses this gap. 

 

3. Research Objectives 
●​ To assess the level of awareness and access to the PM e-Vidya ISL Channel among 

students with hearing impairment in Rajasthan. 

●​ To evaluate the effectiveness of the PM e-Vidya ISL Channel in improving learning 

outcomes, including content comprehension, learning engagement, and independent 

learning capabilities, among students with hearing impairment in Rajasthan. 

●​ To identify the challenges and barriers faced by students with hearing impairment in 

accessing and utilizing the PM e-Vidya ISL Channel in Rajasthan. 

 

4. Research Methodology 
4.1 Research Design 

The present study adopts a quantitative research design employing a survey method to collect 

data from students with hearing impairment in Rajasthan. The survey method was chosen for 

its suitability in gathering data on awareness, access, usage patterns, and perceived 

effectiveness of the PM e-Vidya ISL Channel from a reasonably large sample within a limited 

timeframe. The research design is cross-sectional, capturing data at a single point in time to 

provide a snapshot of the current state of digital accessibility through the PM e-Vidya ISL 

Channel for hearing-impaired students in Rajasthan. 

4.2 Sample 

The sample for the study comprised 50 students with hearing impairment from across 

selected districts of Rajasthan. The sample was drawn using purposive sampling, targeting 

students who had some level of access to the PM e-Vidya ISL Channel. The inclusion criteria 

for the sample were: (a) diagnosis of hearing impairment (moderate to profound), (b) 

enrollment in formal education (classes 6-12), (c) residence in Rajasthan, and (d) access to 

the PM e-Vidya ISL Channel through DTH or YouTube. The sample included students from 
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both urban and rural areas, government and private schools, and across different 

socioeconomic backgrounds to ensure diversity and representativeness. 

4.3 Location 

The study was conducted in the state of Rajasthan, India. Data collection was carried out 

across multiple districts including Jaipur, Ajmer, Jodhpur, Udaipur, and Kota, representing 

different geographical regions of the state. These districts were selected to capture the 

diversity of the Rajasthan context, including urban centers with better infrastructure and rural 

areas with more limited resources. The selection of multiple districts also allowed for 

comparative analysis across different settings. 

4.4 Data Collection Instrument 

A structured questionnaire was developed as the primary data collection instrument for the 

study. The questionnaire was designed based on the research objectives and the review of 

literature, and comprised the following sections: 

Section A: Demographic Information 

●​ Age, gender, class/grade, type of school (government/private), location (urban/rural), 

and socioeconomic background 

Section B: Awareness and Access 

●​ Awareness of the PM e-Vidya ISL Channel 

●​ Source of awareness (teacher, parent, peer, media, etc.) 

●​ Access to the channel (DTH/YouTube) 

●​ Frequency and duration of usage 

●​ Devices used for access (television, smartphone, computer) 

Section C: Usage Patterns and Content Engagement 

1.​ Subjects accessed through the channel 

2.​ Preferred learning modes (ISL videos, text with sign language, interactive content) 

3.​ Self-reported comprehension levels 

4.​ Engagement with the content 

Section D: Perceived Effectiveness 

●​ Improvement in content comprehension 
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●​ Enhancement of learning engagement 

●​ Development of independent learning capabilities 

●​ Overall satisfaction with the channel 

●​ Comparison with traditional learning methods 

Section E: Challenges and Barriers 

●​ Technical challenges (connectivity, device availability) 

●​ Content-related challenges (relevance, pace, language) 

●​ Awareness and information challenges 

●​ Support-related challenges (teacher guidance, parental support) 

The questionnaire was designed to be administered with the assistance of sign language 

interpreters or special educators to ensure comprehension by all participants. The questions 

were framed in simple language and validated by experts in special education and digital 

accessibility. 

4.5 Data Collection Procedure 

Data collection was conducted over a period of three months (January-March 2025). The 

following procedure was followed: 

●​ Identification of Participants: Schools for hearing-impaired students and special 

education centers in the selected districts were contacted to identify potential 

participants. Special educators and school administrators assisted in identifying 

students who had access to the PM e-Vidya ISL Channel. 

●​ Informed Consent: Informed consent was obtained from the participants and their 

parents/guardians. The purpose of the study, the voluntary nature of participation, and 

the confidentiality of responses were explained. 

●​ Questionnaire Administration: The questionnaire was administered to participants 

individually or in small groups, with the assistance of sign language interpreters 

where needed. Special educators were also present to provide support and clarify any 

questions. 

●​ Data Collection: Completed questionnaires were collected, checked for 

completeness, and coded for analysis. 
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4.6 Data Analysis 

Data were analyzed using descriptive and inferential statistical techniques. Descriptive 

statistics (frequencies, percentages, means, standard deviations) were used to summarize the 

demographic characteristics of the sample and the responses to the questionnaire items. 

Inferential statistics (chi-square tests, t-tests, correlation analysis) were used to examine 

relationships between variables and test hypotheses related to the research objectives. Data 

analysis was conducted using SPSS software. 

4.7 Ethical Considerations 

The study adhered to ethical principles of research involving human participants. Informed 

consent was obtained from all participants and their parents/guardians. The confidentiality 

and anonymity of responses were guaranteed. Participants were informed of their right to 

withdraw from the study at any time without any consequences. The study protocol was 

reviewed and approved by the institutional ethics committee. 

 

5. Statistical Analysis and Interpretation of Data 
5.1 Demographic Profile of Respondents 

 

Table 1: Demographic Profile of Respondents (N=50) 

Demographic Variable Category Frequency Percentage 

Gender Male 28 56% 

Female 22 44% 

Age Group 11-14 years 18 36% 

15-18 years 32 64% 

Class 6-8 20 40% 

9-10 18 36% 

11-12 12 24% 

School Type Government 32 64% 

Private 18 36% 
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Location Urban 28 56% 

Rural 22 44% 

Hearing Impairment Level Moderate 15 30% 

Severe 22 44% 

Profound 13 26% 

The demographic profile reveals a relatively balanced distribution across gender (56% male, 

44% female) and location (56% urban, 44% rural). The majority of respondents (64%) were 

in the 15-18 years age group and studying in government schools (64%). Severe hearing 

impairment was the most common category (44%), followed by moderate (30%) and 

profound (26%) impairment. 

5.2 Analysis of Research Objective 1: Awareness and Access 

Table 2: Awareness and Access to PM e-Vidya ISL Channel 

Variable Category Frequency Percentage 

Awareness of Channel Yes 42 84% 

No 8 16% 

Source of Awareness Teacher 22 52.4% 

Parent 8 19.0% 

Peer 5 11.9% 

Media 4 9.5% 

Other 3 7.1% 

Mode of Access DTH (DD Free Dish) 28 66.7% 

YouTube 10 23.8% 

Both 4 9.5% 

Device Used Television 30 71.4% 

Smartphone 8 19.0% 

Computer 2 4.8% 

Multiple devices 2 4.8% 

Frequency of Usage Daily 12 28.6% 
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3-4 times/week 15 35.7% 

1-2 times/week 10 23.8% 

Rarely 5 11.9% 

The data reveal that 84% of respondents were aware of the PM e-Vidya ISL Channel, 

indicating relatively high awareness within the target population. However, 16% remained 

unaware, suggesting gaps in information dissemination. Teachers emerged as the primary 

source of awareness (52.4%), highlighting the critical role of educators in promoting digital 

accessibility initiatives. Parents (19%) and peers (11.9%) also contributed to awareness 

creation. 

In terms of access, DTH through DD Free Dish was the predominant mode (66.7%), followed 

by YouTube (23.8%). This is consistent with the channel's availability through both 

platforms. Television was the most commonly used device for accessing the channel (71.4%), 

reflecting the continued relevance of television as an educational medium in India, 

particularly in rural areas. Smartphone usage (19%) indicates the growing potential of 

mobile-based access. 

Regarding frequency of usage, 35.7% of respondents used the channel 3-4 times per week, 

while 28.6% used it daily. However, 11.9% reported rare usage, indicating challenges in 

consistent access or engagement. 

Statistical Test: A chi-square test was conducted to examine the association between location 

(urban/rural) and awareness of the channel. The results showed a significant association (χ² = 

6.24, df = 1, p < 0.05), with urban students demonstrating higher awareness (92.9%) 

compared to rural students (72.7%). This suggests that location-based disparities in 

information access persist even for digital initiatives. 

5.3 Analysis of Research Objective 2: Effectiveness in Improving Learning Outcomes 

Table 3: Perceived Effectiveness of PM e-Vidya ISL Channel 

Indicator Mean 

Score* 

Standard 

Deviation 

Percentage Reporting 

Improvement 

Content Comprehension 4.12 0.87 78% 
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Learning Engagement 4.28 0.76 82% 

Independent Learning 

Capability 

3.96 0.92 74% 

Vocabulary Enhancement 4.04 0.84 76% 

Subject Knowledge 4.18 0.79 80% 

Overall Effectiveness 4.12 0.84 78% 

*Scale: 1=Very Poor, 2=Poor, 3=Average, 4=Good, 5=Excellent 

 

Graph 1: Perceived Effectiveness of PM e-Vidya ISL Channel 

The data indicate consistently high ratings for the effectiveness of the PM e-Vidya ISL 

Channel across all indicators. Learning Engagement received the highest mean score (4.28), 

with 82% of respondents reporting improvement. This suggests that the visual and interactive 

nature of ISL-based content is particularly effective in maintaining student engagement. 

Content Comprehension followed closely (mean 4.12, 78% improvement), indicating that 

presenting educational content in ISL significantly enhances understanding for 

hearing-impaired students. 

Subject Knowledge (mean 4.18, 80% improvement) and Vocabulary Enhancement (mean 

4.04, 76% improvement) also received high ratings, suggesting that the channel effectively 

supports curriculum-based learning. Independent Learning Capability received the lowest but 
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still substantial mean score (3.96, 74% improvement), indicating that while the channel 

supports self-paced learning, there may be room for improvement in facilitating fully 

independent learning. 

Table 4: Subject-wise Effectiveness Ratings 

Subject Mean 

Score* 

Standard 

Deviation 

Percentage Finding 

Useful 

Mathematics 4.32 0.72 84% 

Science 4.24 0.78 82% 

Social Studies 4.08 0.84 78% 

Languages 

(Hindi/English) 

3.92 0.91 74% 

Overall 4.14 0.81 79.5% 

*Scale: 1=Very Poor, 2=Poor, 3=Average, 4=Good, 5=Excellent 

 

Graph 2: Subject-wise Effectiveness Ratings 

Subject-wise analysis reveals that Mathematics received the highest effectiveness rating 

(mean 4.32, 84% finding useful), followed by Science (mean 4.24, 82%). This may be 

because these subjects involve visual elements (diagrams, equations, experiments) that are 

particularly well-suited to ISL-based presentation. Languages received the lowest rating 
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(mean 3.92, 74%), possibly because language learning involves nuances that are challenging 

to convey through sign language alone. 

Statistical Test: A paired t-test was conducted to compare the perceived effectiveness of the 

PM e-Vidya ISL Channel with traditional learning methods. The results showed a significant 

difference (t = 4.86, df = 49, p < 0.001), with students rating the ISL channel significantly 

higher than traditional methods for hearing-impaired learners. This provides strong evidence 

for the effectiveness of ISL-based digital content. 

5.4 Analysis of Research Objective 3: Challenges and Barriers 

Table 5: Challenges in Accessing and Utilizing PM e-Vidya ISL Channel 

Challenge Category Specific Challenge Frequency Percentage 

Technical Intermittent connectivity 22 44% 

Lack of DTH connection 15 30% 

Device unavailability 12 24% 

Power supply issues 10 20% 

Content-Related Content pace too fast/slow 8 16% 

Limited subject coverage 6 12% 

Difficulty following ISL 5 10% 

Awareness Unaware of schedule 18 36% 

Unaware of YouTube 

availability 

14 28% 

Support Lack of teacher guidance 16 32% 

Lack of parental support 10 20% 

No peer learning opportunities 8 16% 

Technical challenges emerged as the most significant barrier, with intermittent connectivity 

reported by 44% of respondents, followed by lack of DTH connection (30%) and device 

unavailability (24%). These challenges are particularly acute in rural areas, where 

infrastructure is often inadequate. Power supply issues (20%) further compound these 

technical barriers. 

 

97 



ISSN NO:  2583-7842 (Online) 
Gateway International Journal of Innovative Research 
Volume 5, Issue 1, March, 2026, pp 81-105 
 

 

 

Awareness-related challenges were also significant, with 36% of respondents unaware of the 

channel's schedule and 28% unaware of its availability on YouTube. This suggests that while 

basic awareness of the channel exists, detailed information about access modalities is lacking. 

Support-related challenges included lack of teacher guidance (32%) and lack of parental 

support (20%). This highlights the need for capacity building among educators and parents to 

support students in utilizing the channel effectively. 

Table 6: Location-wise Comparison of Challenges 

Challenge Urban (n=28) Rural (n=22) Chi-square p-value 

Intermittent connectivity 32.1% 59.1% 3.78 0.052 

Lack of DTH connection 21.4% 40.9% 2.34 0.126 

Device unavailability 17.9% 31.8% 1.34 0.247 

Unaware of schedule 28.6% 45.5% 1.56 0.212 

Lack of teacher guidance 25.0% 40.9% 1.42 0.233 

 

Graph 3: Location-wise Comparison of Challenges 

While the differences were not statistically significant at the 0.05 level, rural students 

consistently reported higher levels of challenges across all categories. The near-significant 

difference for intermittent connectivity (p=0.052) suggests that connectivity remains a more 

critical barrier in rural areas. These findings indicate that while the PM e-Vidya ISL Channel 
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has the potential to bridge educational gaps, infrastructural disparities continue to limit its 

reach and effectiveness. 

5.5 Correlation Analysis 

Table 7: Correlation Between Usage Frequency and Perceived Effectiveness 

Variable Pearson Correlation (r) p-value 

Frequency of usage × Content Comprehension 0.42 <0.01 

Frequency of usage × Learning Engagement 0.38 <0.01 

Frequency of usage × Independent Learning 0.35 <0.05 

Frequency of usage × Overall Effectiveness 0.41 <0.01 

The correlation analysis reveals significant positive correlations between frequency of usage 

and all measures of perceived effectiveness. The strongest correlation was with Content 

Comprehension (r=0.42, p<0.01), followed by Overall Effectiveness (r=0.41, p<0.01). These 

findings suggest that more frequent use of the channel is associated with better learning 

outcomes, highlighting the importance of consistent access and engagement. 

 

6. Findings of Research Objectives 
6.1 Findings Related to Research Objective 1: Awareness and Access 

●​ A substantial majority (84%) of students with hearing impairment in Rajasthan are 

aware of the PM e-Vidya ISL Channel, indicating reasonably effective information 

dissemination within the target population. However, 16% remain unaware, pointing 

to persistent information gaps. 

●​ Teachers are the primary source of awareness (52.4%), underscoring their critical role 

as intermediaries between digital initiatives and students. Parents (19%) and peers 

(11.9%) also contribute to awareness creation, suggesting the importance of 

community-level information networks. 

●​ DTH through DD Free Dish is the predominant mode of access (66.7%), reflecting 

the continued relevance of television-based education in India. YouTube access 

(23.8%) indicates growing digital literacy and smartphone penetration. 
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●​ Television is the most commonly used device (71.4%), followed by smartphones 

(19%). The lower usage of computers (4.8%) reflects the affordability and 

accessibility constraints associated with personal computing devices. 

●​ A significant association exists between location and awareness (χ² = 6.24, p < 0.05), 

with urban students demonstrating higher awareness (92.9%) compared to rural 

students (72.7%), indicating persistent urban-rural disparities in information access. 

6.2 Findings Related to Research Objective 2: Effectiveness in Improving Learning 

Outcomes 

●​ The PM e-Vidya ISL Channel demonstrates high overall effectiveness (mean score 

4.12 on a 5-point scale), with 78% of respondents reporting improvement in learning 

outcomes. This provides empirical evidence for the channel's positive impact on 

educational access and achievement for hearing-impaired students. 

●​ Learning Engagement received the highest rating (mean 4.28, 82% improvement), 

suggesting that ISL-based visual content is particularly effective in maintaining 

student motivation and participation. This aligns with the global literature on the 

benefits of sign language-embedded learning platforms. 

●​ Content Comprehension showed substantial improvement (mean 4.12, 78% 

improvement), confirming that presenting curriculum content in Indian Sign 

Language significantly enhances understanding for hearing-impaired learners. This 

addresses the language-related problems and printed text-related reading challenges 

identified in previous research. 

●​ Subject-wise analysis revealed that Mathematics (mean 4.32, 84% useful) and Science 

(mean 4.24, 82% useful) received the highest effectiveness ratings, while Languages 

(mean 3.92, 74% useful) received comparatively lower ratings. This suggests that 

visual and concrete subjects are particularly well-suited to ISL-based instruction. 

●​ A significant positive correlation exists between frequency of usage and perceived 

effectiveness (r=0.41, p<0.01), indicating that more consistent access leads to better 

learning outcomes. This highlights the importance of ensuring regular, uninterrupted 

access to the channel. 
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●​ Paired t-test results (t = 4.86, df = 49, p < 0.001) confirm that students rate the ISL 

channel significantly higher than traditional learning methods for hearing-impaired 

learners, providing strong statistical evidence for the channel's effectiveness. 

6.3 Findings Related to Research Objective 3: Challenges and Barriers 

●​ Technical challenges constitute the most significant barrier to accessing and utilizing 

the PM e-Vidya ISL Channel, with intermittent connectivity (44%), lack of DTH 

connection (30%), and device unavailability (24%) being the most frequently reported 

issues. 

●​ Awareness-related challenges remain significant, with 36% of respondents unaware of 

the channel's schedule and 28% unaware of its availability on YouTube. This indicates 

a gap between basic awareness and detailed knowledge about access modalities. 

●​ Support-related challenges include lack of teacher guidance (32%) and lack of 

parental support (20%), highlighting the need for capacity building among educators 

and parents to maximize the channel's educational potential. 

●​ Rural students consistently report higher levels of challenges across all categories 

compared to urban students, with the difference being most pronounced for 

intermittent connectivity (59.1% rural vs. 32.1% urban). This reflects persistent 

infrastructural disparities between urban and rural areas. 

●​ Content-related challenges, while less frequently reported, include content pace issues 

(16%), limited subject coverage (12%), and difficulty following ISL (10%). These 

findings suggest opportunities for content refinement and expansion. 

 

7. Discussion 
The findings of this study contribute empirical evidence to the growing body of literature on 

digital accessibility interventions for students with hearing impairment, particularly in the 

Indian context. The high levels of awareness (84%) and perceived effectiveness (78% 

improvement) of the PM e-Vidya ISL Channel are consistent with global research 

demonstrating that sign language-embedded e-learning platforms and assistive 

communication tools enhance instruction, communication, and engagement. The study's 
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findings align with the systematic review conclusion that positive outcomes, such as 

improved comprehension and participation, are observed when technologies are 

pedagogically integrated and linguistically accessible. 

The finding that Learning Engagement received the highest effectiveness rating (mean 4.28) 

is particularly significant. Research has shown that assistive technologies increase 

motivation, improve vocabulary, and increase participation among hearing-impaired 

individuals. The visual and interactive nature of ISL-based content appears to be especially 

effective in maintaining student engagement, supporting the view that multimodal content 

delivery enhances learning outcomes for students with hearing disabilities. 

The subject-wise variation in effectiveness ratings, with Mathematics and Science receiving 

higher ratings than Languages, has important pedagogical implications. This finding suggests 

that visual and concrete subjects are particularly well-suited to ISL-based instruction, while 

language learning may require additional support strategies. This is consistent with research 

on digital pedagogy in Indian Sign Language, which identified language-related problems 

and printed text-related reading challenges as critical barriers for hearing-impaired students. 

The finding also aligns with the sign-bilingual model where ISL functions as the first 

language, providing a strong cognitive foundation for learning written languages. 

The significant positive correlation between frequency of usage and perceived effectiveness 

(r=0.41, p<0.01) underscores the importance of consistent access and engagement. This 

finding has important policy implications, suggesting that efforts to improve infrastructure 

and access are not merely matters of convenience but are essential for realizing the 

educational benefits of the channel. The finding that the channel is rated significantly higher 

than traditional methods (t=4.86, p<0.001) provides strong evidence for the superiority of 

ISL-based digital content over conventional approaches for hearing-impaired learners. 

The challenges identified in this study—particularly technical barriers, awareness gaps, and 

support deficits—are consistent with global findings on the challenges facing digital 

accessibility initiatives. Research has identified limited teacher readiness, design gaps, and 

inconsistent institutional support as persistent challenges. The finding that effectiveness relies 

more on language access and inclusive pedagogy than on technological sophistication is 
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particularly relevant, suggesting that investments in teacher training, awareness creation, and 

support systems may be as important as technological infrastructure. 

The urban-rural disparities identified in this study reflect broader patterns of digital divide in 

India. The finding that rural students report higher levels of challenges across all categories, 

with near-significant differences for connectivity (p=0.052), highlights the need for targeted 

interventions in rural areas. This is consistent with research showing that students with 

hearing impairments face challenges in searching for information due to lack of modern 

facilities and support infrastructure. 

 

8. Conclusion 
The PM e-Vidya DTH ISL Channel Number 31 represents a landmark initiative in India's 

journey toward inclusive and accessible education for students with hearing impairment. This 

study, conducted with 50 hearing-impaired students across Rajasthan, provides empirical 

evidence for the channel's effectiveness in improving learning outcomes while also 

identifying persistent challenges that must be addressed to maximize its impact. 

The findings reveal that the channel has achieved substantial awareness (84%) among the 

target population and demonstrates high overall effectiveness (mean 4.12 on a 5-point scale), 

with 78% of users reporting improvement in learning outcomes. The channel is particularly 

effective in enhancing learning engagement (82% improvement) and content comprehension 

(78% improvement), with Mathematics and Science emerging as the subjects most benefiting 

from ISL-based instruction. The significant positive correlation between usage frequency and 

perceived effectiveness (r=0.41, p<0.01) underscores the importance of consistent access, 

while the finding that students rate the channel significantly higher than traditional methods 

(t=4.86, p<0.001) provides strong evidence for its pedagogical value. 

However, significant challenges persist. Technical barriers, particularly intermittent 

connectivity (44%) and lack of DTH connection (30%), remain the most substantial obstacles 

to access. Awareness gaps persist, with 36% of users unaware of the channel's schedule. 

Support deficits, including lack of teacher guidance (32%) and parental support (20%), 
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highlight the need for capacity building. Rural students face disproportionately higher 

challenges, reflecting persistent infrastructural disparities. 

The study contributes to the limited empirical evidence base on digital accessibility 

interventions for hearing-impaired students in India and offers several recommendations. 

First, there is a need for targeted awareness campaigns, particularly in rural areas, to ensure 

that all eligible students are aware of the channel and how to access it. Second, investments in 

infrastructure, particularly DTH connectivity and reliable power supply in rural areas, are 

essential for ensuring consistent access. Third, capacity building programs for teachers and 

parents are needed to enable them to effectively support students in utilizing the channel. 

Fourth, content development should continue to expand subject coverage and address the 

specific challenges of language learning. Fifth, mechanisms for monitoring usage and 

collecting feedback should be established to enable continuous improvement of the channel. 

The PM e-Vidya ISL Channel exemplifies the potential of digital technology to bridge 

educational gaps for marginalized populations. Its success, however, depends not only on the 

availability of content but on the broader ecosystem of infrastructure, awareness, and support 

that enables meaningful access. As India continues its journey toward the inclusive education 

vision of NEP 2020, the lessons from this initiative offer valuable insights for policymakers, 

educators, and practitioners working to ensure that no child is left behind in the classroom. 
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