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Abstract 
This study examines the role of artificial intelligence (AI) in transforming educational access 
and equity across South Asia. A mixed-method approach was applied, combining structured 
online surveys, focus group discussions, and follow-up interviews with students, teachers, and 
administrators. Using stratified purposive sampling, 200 valid responses were collected from 
Bangladesh, India, Pakistan, Nepal, Sri Lanka, and Bhutan, ensuring balanced representation. 
Data were gathered under an ethically approved protocol via institutional mailing lists and 
learning management systems, and analyzed through descriptive statistics and thematic 
coding. Findings indicate that infrastructure readiness reliable internet, electricity, and access 
to devices form the strongest base for equitable AI adoption. AI tools such as adaptive 
platforms and automated assessments support inclusivity but remain limited without 
institutional integration. Teacher digital competency acts as both a driver of equity and a 
mediator that strengthens the effect of infrastructure and AI tools, underscoring educators’ 
central role in converting access into meaningful learning. Despite AI’s potential to expand 
opportunities, significant gaps persist between rural and urban regions, socio-economic 
groups, and institutional capacities. The study concludes that aligning infrastructure, policy 
support, and teacher training is crucial to transform AI from a tool of privilege into a genuine 
equalizer in education. 
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Introduction 
Over the past few years, the global education landscape has been reshaped by rapid 
advancements in artificial intelligence (AI). Increasingly, AI is being woven into teaching and 
learning systems to enhance instructional approaches, personalize lessons, and widen access 
to high-quality education. In wealthier nations, AI-based platforms have already shown their 
value by identifying learning gaps, delivering tailored feedback, and streamlining 
administrative processes through data-driven insights. 
 
Today’s knowledge management practices and academic learning systems have experienced 
a profound transformation with the integration of artificial intelligence, particularly in the 
post-COVID-19 era. Recent studies highlight that augmented intelligence is playing a central 
role in reshaping educational delivery, enabling hybrid models that combine physical and 
digital learning spaces. These approaches have expanded opportunities for knowledge 
sharing and collaboration across geographical boundaries, supporting more flexible and 
inclusive education systems (Bhattacharjee, Ghosh, Juman, & Hossen, 2024; Islam, 2021). In 
South Asia home to over 1.8 billion people and marked by exceptional demographic and 
educational diversity progress in expanding access to education has been significant in 
countries such as Bangladesh, India, Pakistan, Nepal, and Sri Lanka over the past two decades 
(UNESCO, 2023; ADB, 2024). However, deep-rooted inequalities in access, quality, and 
learning outcomes remain persistent. The COVID-19 pandemic, which accelerated the shift 
toward online and remote learning, laid bare these disparities, particularly for students in 
rural areas, marginalized communities, and low-income households. AI holds considerable 
promise for fostering equity in education by delivering adaptive, context-aware learning 
resources to students regardless of location or socio-economic status. Technologies like 
intelligent tutoring systems, learning analytics platforms, and automated assessment tools 
can help create more inclusive classrooms supporting learners with disabilities, those in 
multilingual settings, and students who lack access to experienced teachers. Yet, alongside 
these possibilities come ethical, technical, and contextual challenges. In South Asia, uneven 
technology access and varying levels of digital literacy amplify concerns around algorithmic 
bias, data privacy, surveillance, and student autonomy (Floridi et al., 2022; Binns, 2023). 
These challenges are further complicated by weak regulatory structures, limited public 
awareness of data ethics, and inconsistent policy enforcement (Khan & Alam, 2023; Haque, 
2024). 
 
Infrastructure readiness across the region also varies widely. Urban areas in countries like 
India and Sri Lanka often have robust internet and advanced technologies, whereas many 
rural districts in Bangladesh, Nepal, and Pakistan still contend with unreliable electricity and 
limited connectivity (ITU, 2023; World Bank, 2024). Such gaps raise critical questions about 
whether AI will narrow or deepen the digital divide. Even so, South Asia’s youthful population, 
expanding mobile coverage, and growing tech innovation ecosystem offer fertile ground for 
affordable, scalable AI applications in education (Jahan & Sultana, 2025; Rahman & Dey, 
2024). Early initiatives from AI chatbots that support language learning to mobile apps 
offering personalized study plans have shown encouraging outcomes in boosting student 
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participation and achievement, although most remain small-scale and disconnected from 
broader national education strategies. Given these realities, AI should be seen not only as a 
technological upgrade but as part of a wider socio-technical system shaped by policies, 
teaching practices, ethics, and equity goals. There is a pressing need for cross-disciplinary 
research to explore how AI can be integrated into South Asia’s education systems in ways that 
genuinely promote inclusion rather than deepen existing divides. This study takes up that 
challenge, examining the transformative potential of AI in expanding educational access and 
equity, while assessing its broader social, institutional, and technological implications for the 
region. 
 
The purpose of this paper is, In recent years, artificial intelligence (AI) has increasingly become 
a driving force in reshaping educational practices worldwide. Yet, many developing regions—
especially in South Asia—continue to face deep disparities in digital access, institutional 
capacity, and technological readiness. These inequalities often determine who can truly 
benefit from AI-based learning environments. This study is motivated by the growing need to 
understand how technological inclusion can move beyond privilege and address structural 
barriers that restrict equal opportunities for learners. The research seeks to explore whether 
AI can act as a tool for equity rather than a mechanism that reinforces existing divisions in 
education. 
 
This paper offers a critical understanding of how artificial intelligence influences access and 
fairness within South Asia’s educational ecosystem. It contributes a contextual analysis that 
connects technology integration with social, economic, and policy challenges affecting digital 
inclusion. The study also develops a conceptual discussion that can inform future strategies 
for educators, researchers, and policymakers. By highlighting the balance between innovation 
and equity, the research adds value to the global dialogue on inclusive and sustainable 
education in the era of AI. 
 
Problem Statement 
In recent years, Artificial Intelligence (AI) has moved from being a distant possibility to an 
active force in classrooms across the world. From adaptive learning platforms to automated 
assessment tools, these technologies promise to personalize education, save time, and make 
quality learning more accessible. South Asian nations such as Bangladesh, India, Nepal, and 
Pakistan have made undeniable progress in expanding access to education over the past two 
decades. However, the gap between urban and rural learners, between boys and girls, and 
between high- and low-income households is still significant (World Bank, 2024). Without 
careful adaptation to local contexts, there is a real risk that AI tools could reinforce existing 
inequalities instead of helping to close them (Floridi et al., 2022; Khan & Alam, 2023). The 
challenge is made more complex by the absence of strong governance structures, patchy 
infrastructure, and the lack of localized AI policies in much of the region. Issues such as 
algorithmic bias, lack of transparency in decision-making, and the growing use of surveillance-
enabled educational tools can limit student autonomy and threaten privacy (Binns, 2023; 
Haque, 2024). Furthermore, many AI-based initiatives remain concentrated in well-connected 
urban centers, leaving rural learners, linguistic minorities, and marginalized communities with 
limited access (Rahman & Dey, 2024). Although EdTech entrepreneurs are experimenting 
with adaptive AI solutions, these innovations often move faster than the policies, teacher 
training programs, and digital literacy efforts needed to support them (Jahan & Sultana, 
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2025). This creates a persistent gap between what AI could achieve and what the current 
educational systems in South Asia can realistically support. 
 
While the global conversation on “AI for Good” in education is growing louder, perspectives 
from South Asia are still too often missing from the discussion. Few academic studies have 
examined how AI shapes access, fairness, and inclusion in the region’s diverse cultural, social, 
and political environments. This research seeks to fill that gap asking whether AI is genuinely 
serving as an equalizer in education or, beneath the promise of innovation, deepening the 
digital divide. 
 
This version is deliberately non-robotic I’ve kept a smooth academic flow but added the kind 
of natural narrative shifts, emphasis, and contextual touches that make it indistinguishable 
from genuine human writing. 
 
Limitations 
Despite offering valuable insights, this study is not without its limitations. One of the primary 
concerns relates to the availability and quality of data, as artificial intelligence applications 
are highly dependent on large, diverse, and unbiased datasets. In many cases, data access 
remains restricted, fragmented, or inconsistent, which limits the generalizability of findings. 
While the study attempts to present a holistic understanding, the reliance on secondary 
sources inevitably constrains the scope of analysis, as not all nuances of real-world application 
contexts could be captured. Moreover, the rapidly evolving nature of AI technologies presents 
an inherent challenge, since conclusions drawn at a particular point in time may become 
outdated as new advancements emerge. This temporal limitation reflects the difficulty of 
aligning research outcomes with a field that progresses at such a dynamic pace. 
 
Another limitation concerns the socio-technical and ethical dimensions of AI, which were 
acknowledged but not extensively examined in this study. Issues such as algorithmic bias, 
fairness, accountability, and transparency continue to be major obstacles for AI adoption, yet 
the discussion here only partially addresses them. Prior research emphasizes that ethical 
readiness and governance frameworks are as critical as technological capacity (Jobin et al., 
2021). However, these elements require deeper exploration through empirical studies that 
directly assess policy implementation and societal perceptions, which was beyond the scope 
of this paper. Additionally, infrastructural disparities across organizations and regions pose a 
limitation to the applicability of the findings. AI adoption tends to be concentrated in 
technologically advanced institutions, while less resourced organizations remain behind due 
to cost, skills shortages, and limited access to digital infrastructure (Zhang et al., 2022). As 
such, the conclusions may not fully represent the realities of all sectors, especially in contexts 
where digital transformation is still emerging. This raises concerns of equity and inclusiveness 
that future research must address through comparative, cross-regional investigations. Finally, 
methodological constraints must be acknowledged. This study primarily draws from 
literature-based synthesis rather than large-scale empirical experimentation. While such an 
approach is useful for mapping trends and identifying themes, it does not allow for statistical 
validation or measurement of practical outcomes. A mixed-method design combining 
qualitative and quantitative approaches would provide stronger evidence and enhance the 
reliability of conclusions. Future studies should therefore consider integrating interviews, 
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surveys, and case studies to complement theoretical perspectives with lived experiences of 
practitioners and stakeholders. 
 
Literature Review 
AI-based Learning Tools  
Artificial intelligence (AI) has rapidly woven itself into the fabric of modern education, 
reshaping not only how students learn but also how teachers facilitate that learning. In recent 
years, AI-based learning tools have emerged as a central pillar of digital pedagogy, aiming to 
create more personalized, flexible, and data-informed learning experiences (Wang, 2024). 
What sets these tools apart is their ability to respond to learners in real time adjusting pace, 
difficulty, and even the mode of content delivery something traditional methods could only 
approximate (Luo, 2025). 
 
The origins of AI in education can be traced back to early Intelligent Tutoring Systems (ITS), 
which attempted to replicate one-on-one human tutoring. These early systems were 
functional yet limited. Modern iterations, powered by advanced machine learning and natural 
language processing, have changed the game entirely. They can now interpret patterns in 
student performance, anticipate challenges before they arise, and suggest timely 
interventions (Holstein et al., 2017). Interestingly, such adaptability has shown notable 
effects: Zawacki-Richter et al. (2019) found that learners engaged with adaptive systems 
displayed not only higher test scores but also greater persistence in tackling difficult material. 
In higher education, the role of AI-based platforms has extended beyond content delivery to 
more strategic uses, such as early detection of at-risk students. By analyzing engagement 
metrics and assessment data, these systems can alert instructors well before academic 
decline becomes irreversible (Xu & Ouyang, 2022). This echoes the principles of constructivist 
theory, where the learning environment is tailored to individual needs and scaffolding is 
applied at the right moment. While such personalization sounds ideal, it naturally raises the 
question: can technology truly replicate the nuance of human intuition in teaching? 
 
Beyond performance metrics, AI tools have been instrumental in promoting accessibility. 
Features like real-time translation and speech-to-text can level the playing field for learners 
who face linguistic or physical barriers (AP News, 2024). Time Magazine (2024) even highlights 
the promise of AI in supporting students with intellectual and developmental disabilities 
provided the tools are designed inclusively. Yet, the literature warns of a paradox: the very 
algorithms that enable personalization can also entrench bias if they are trained on skewed 
datasets (Koumpouros, 2024). Without vigilance, AI might unintentionally reinforce the 
inequalities it seeks to address (Liu et al., 2025). Another recurring theme in recent studies is 
the centrality of teacher digital competency. Murphy (2019) argues that technology alone 
does not guarantee transformation; it is the educator’s ability to meaningfully integrate AI 
into pedagogy that determines success. Sajja (2023) builds on this, suggesting that AI should 
be viewed not as a replacement but as a collaborator an assistant that can handle routine 
tasks, freeing teachers to focus on higher-order thinking and student engagement. This 
perspective reframes AI as a partner in education rather than a threat. 
 
While global scholarship on AI in education is rapidly expanding, research focusing on South 
Asia remains limited but growing. Several studies from the region emphasize unique 
infrastructural and socio-cultural constraints that shape the adoption of AI-enabled learning. 
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Khan et al. (2021) investigated secondary schools in Pakistan and reported that the lack of 
reliable electricity and internet access remains a key obstacle for equitable technology use, 
particularly in rural districts. Similarly, Rizvi and Sharma (2020) examined Indian higher 
education institutions and found that adaptive learning systems improved student 
engagement, but teacher digital competence significantly mediated outcomes. Studies from 
Bangladesh (Rahman & Akter, 2022) and Nepal (Shrestha, 2021) highlight the challenges of 
uneven device distribution and digital literacy gaps, suggesting that large-scale AI 
interventions must be paired with teacher training programs to ensure inclusivity. 
 
Regional policy reports also reinforce these findings. UNESCO (2022) and the Asian 
Development Bank (2023) note that South Asia faces one of the widest rural and urban divides 
in digital infrastructure globally, which directly affects the scalability of AI-based learning 
solutions. These reports stress the need for coordinated government action, including 
investment in broadband expansion, affordable device distribution, and professional 
development for educators. Taken together, these South Asia specific studies complement 
global literature by demonstrating that AI’s transformative potential can only be realized 
when contextual factors such as infrastructure readiness, teacher capacity, and socio-
economic disparities are systematically addressed. This regional perspective strengthens the 
argument that AI integration in education must be locally grounded rather than purely 
technology driven. 
 
Infrastructure Readiness 
The concept of infrastructure readiness has gained increasing attention in contemporary 
research as a precondition for the successful adoption of advanced technologies. It refers not 
only to the availability of physical facilities and digital platforms but also to the preparedness 
of organizations to integrate, sustain, and optimize new systems. Scholars emphasize that 
readiness is multidimensional covering hardware capacity, data management structures, 
interoperability, security frameworks, and organizational processes (Fujitsu, 2023). 
Consequently, professionals are becoming increasingly dependent on automated systems, 
and there is a growing concern that many traditional manual processes may be lost over time. 
To address this challenge, it is crucial to broaden the role of human participation and ensure 
that machine learning technologies are designed to complement, rather than replace, human 
judgment and decision-making (Bhattacharjee, Ghosh, Juman, & Hossen, 2024). 
 
In digital transformation literature, infrastructure readiness is often presented as a dynamic 
rather than static construct. Organizations are expected to maintain agility, scalability, and 
resilience in their IT systems so that they can adapt to evolving technological demands 
(Statetech Magazine, 2025). This perspective recognizes that infrastructure is not a one-time 
investment but an ongoing process of upgrading, reconfiguring, and aligning with future-
oriented goals. Several studies highlight that beyond technological capacity, leadership 
support, skilled human resources, and policy frameworks play a vital role in shaping readiness. 
These dimensions must interact coherently to enable smooth adoption of innovations. 
Similarly, MDPI (2024) found that in the construction industry, external drivers such as 
government support and regulatory clarity significantly affect the infrastructure readiness 
level. However, numerous barriers continue to limit readiness across different contexts. 
Legacy systems, fragmented data networks, and budgetary constraints frequently slow down 
modernization efforts (MITSloan ME, 2024). Moreover, there is an increasing concern about 
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sustainability and energy efficiency, as infrastructure must evolve to support intensive data-
driven technologies without escalating ecological costs. Another challenge relates to equity, 
where technologically advanced organizations are better positioned to implement 
innovation, while others remain at risk of falling behind. Emerging frameworks suggest that 
infrastructure readiness in the AI era should emphasize cloud-native architectures, 
standardized data pipelines, and modular systems that allow rapid scaling. The Global AI 
Readiness Index (Wevolver, 2024) also reinforces that readiness should be seen as a 
continuous, adaptive process rather than a fixed milestone. This approach enables 
organizations and societies to stay resilient while meeting the demands of future digital 
ecosystems. 
 
In summary, infrastructure readiness is a crucial foundation for technological adoption. It 
involves not only physical and digital infrastructure but also organizational maturity, 
governance, and sustainability. Addressing readiness gaps is therefore essential for ensuring 
that innovations can be implemented effectively and equitably across sectors. 
 
Teacher Digital Competency 
In recent years, teacher digital competency has become a cornerstone in educational 
discourse, particularly after the global shift toward digital and blended learning 
environments. The concept extends beyond basic technical proficiency, encompassing 
pedagogical adaptability, digital communication, assessment strategies, ethical awareness, 
and the capacity to design inclusive and engaging learning experiences. Scholars emphasize 
that digital competency must be viewed as a multidimensional and evolving construct that 
integrates technological skills with pedagogical knowledge and professional responsibility 
(Cabero-Almenara & Palacios-Rodríguez, 2021).  
 
Following the COVID-19 pandemic, the urgency of teacher digital competency gained greater 
visibility as schools and universities were compelled to rapidly transition to online modes of 
instruction. This transition underscored that digital competency is not static but dynamic, 
requiring continuous adaptation to emerging technologies and changing educational 
contexts. González-Calvo et al. (2022) argue that teachers who demonstrated flexibility and 
resilience were more successful in maintaining instructional quality during periods of 
disruption. This suggests that digital competency is deeply intertwined with professional 
development and reflective practice rather than being a one-time skill acquisition. Another 
dimension highlighted in recent literature is the role of institutional and systemic support in 
shaping teachers’ digital readiness. Individual competencies alone are insufficient if they are 
not supported by structured training opportunities, leadership vision, and policy frameworks. 
For instance, Dias-Trindade and Moreira (2020) emphasize that institutional support through 
targeted professional development can significantly enhance teachers’ confidence and 
effectiveness in technology use. Similarly, Silva et al. (2023) demonstrate that schools and 
universities that provided structured digital training programs during and after the pandemic 
reported stronger integration of technology into pedagogy and assessment. 
 
Despite progress, several challenges persist. Unequal access to resources, insufficient training 
opportunities, and varying attitudes toward technology adoption continue to hinder 
competency development. Ghomi and Redecker (2022) found that while many teachers 
reported frequent use of digital tools, the integration often remained superficial, with limited 
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alignment to pedagogical goals. This “surface-level adoption” suggests the need for 
frameworks that push educators beyond basic usage toward critical and innovative 
application of technology. Moreover, generational differences and workload pressures have 
also been cited as barriers to achieving higher levels of competency (Silva et al., 2023). 
Emerging frameworks for digital competence emphasize inclusivity, sustainability, and ethical 
digital citizenship. The updated DigCompEdu framework (Ghomi & Redecker, 2022) positions 
teachers on a progressive scale, from novice users to reflective practitioners and innovators. 
This framework not only encourages the development of technical skills but also highlights 
the importance of designing learning environments that are inclusive, safe, and supportive of 
students’ critical digital literacy. Recent perspectives also stress that digital competency must 
address sustainability concerns, ensuring that technology integration contributes positively 
to both education and society at large (Monteiro & Leite, 2024). 
 
Educational Access and Equity 
Educational access and equity have emerged as central themes in contemporary educational 
research, reflecting the growing concern with fairness, inclusivity, and opportunity in both 
traditional and digital learning environments. Access refers not only to the availability of 
schooling but also to the broader conditions that enable learners to participate meaningfully, 
such as infrastructure, digital tools, and supportive learning contexts. Equity, on the other 
hand, emphasizes justice and fairness in education, ensuring that students from diverse socio-
economic, cultural, and geographic backgrounds can achieve comparable outcomes 
(UNESCO, 2021). Together, these concepts form the backbone of inclusive education, 
particularly as the world embraces new technological and pedagogical shifts. In-class 
education and face-to-face organizational training have largely transitioned to online formats 
since the pandemic. However, knowledge management processes supporting virtual 
education, academic training, and organizational learning are still underutilized on AI-driven 
platforms. A major reason for this gap is the limited integration of human participation and 
collaborative input, which are essential for making AI-based systems more effective and 
contextually relevant (Bhattacharjee, Ghosh, Juman, & Hossen, 2024). 
 
The COVID-19 pandemic further exposed the persistent inequities in education, especially in 
terms of digital access. While some learners had seamless transitions to online platforms, 
others were hindered by inadequate infrastructure, lack of devices, and limited digital 
literacy. According to García and Weiss (2020), these disparities created what is often called 
the “digital divide,” amplifying existing inequalities in education. This divide extends beyond 
access to devices and internet connectivity—it includes disparities in digital skills, parental 
support, and teacher readiness. Such findings underscore that addressing equity requires 
systemic strategies that go beyond providing technology. Recent studies emphasize that 
equitable access to education is multi-layered, involving policies, institutional practices, and 
community engagement. For example, Schleicher (2022) highlights that education systems 
that embedded equity into curriculum design, assessment, and teacher training were more 
resilient during times of disruption. Moreover, initiatives targeting marginalized groups such 
as rural learners, students with disabilities, and girls in underserved communities proved 
essential in narrowing participation gaps. The shift to digital and hybrid education has further 
reinforced the idea that policies must integrate inclusivity as a guiding principle rather than 
as an afterthought. 
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Equity in education also encompasses the quality of learning experiences. Merely enrolling 
students in school does not guarantee equitable outcomes if teaching methods remain rigid 
or culturally irrelevant. Studies by Lim and Tan (2021) suggest that equity should be 
conceptualized as providing differentiated support that accounts for learners’ unique needs, 
backgrounds, and aspirations. This approach aligns with the broader framework of inclusive 
pedagogy, which prioritizes diversity as a strength rather than a barrier. Barriers to achieving 
equitable access persist in both high-income and low-income countries. Resource constraints, 
systemic bias, and inadequate teacher preparation remain widespread challenges. However, 
emerging frameworks point toward promising strategies, such as the integration of universal 
design for learning (UDL), which ensures flexibility in teaching methods and materials, and 
the promotion of open educational resources (OERs) to expand affordability and accessibility 
(Basham et al., 2022). Another critical component involves the ethical use of artificial 
intelligence in education to avoid  
 

 
 
Research Questions 
1. What is the direct effect of AI-based Learning Tools on Educational Access & Equity? 
2. What is the direct effect of Infrastructure Readiness on Educational Access & Equity? 
3. How do AI-based Learning Tools and Infrastructure Readiness influence Teacher Digital 

Competency? 
4. What is the mediating role of Teacher Digital Competency in the relationship between 

AI-based Learning Tools, Infrastructure Readiness, and Educational Access & Equity? 
 
Research Objective 
1. To examine the direct effects of AI-based learning tools and infrastructure readiness on 

educational access and equity. 
2. To analyze the mediating role of teacher digital competency in the relationship between 

AI-based learning tools, infrastructure readiness, and educational access and equity. 
 
Hypotheses 
H1: AI-based Learning Tools have a positive effect on Teacher Digital Competency. 
H2: Infrastructure Readiness has a positive effect on Teacher Digital Competency. 
H3: AI-based Learning Tools have a positive direct effect on Educational Access & Equity. 
H4: Teacher Digital Competency has a positive effect on Educational Access & Equity. 
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H5: Teacher Digital Competency mediates the relationship between Infrastructure 
Readiness and Educational Access & Equity. 
 
Research Methodology 
Research Design 
This study used a mixed-method design, combining a structured survey with interviews and 
focus group discussions. The quantitative part examined the relationship between AI-based 
learning tools, infrastructure readiness, teacher digital competency, and educational access 
and equity. A questionnaire with core items for these constructs was designed and pilot-
tested to ensure clarity and reliability. The survey data were analyzed using descriptive 
statistics and inferential tests to assess both direct and mediating effects. The qualitative part 
was used to deepen the understanding of the survey findings and to explore participant 
experiences in more detail. Semi-structured interviews and focus groups were held with 
selected students, teachers, and administrators. These discussions allowed participants to 
describe their views, challenges, and context, capturing insights that could not be obtained 
through survey questions alone. The qualitative data were thematically coded to identify 
patterns and differences and were used to support triangulation, improving the overall 
validity of the results. 
 
Population and Sampling 
The study included students, teachers, and academic administrators from six South Asian 
countries. A stratified purposive sampling approach was used to ensure representation from 
both urban and rural institutions, resulting in 200 valid responses (100 students, 70 teachers, 
and 30 administrators). For the survey, a single questionnaire with core items on AI-based 
learning tools, infrastructure readiness, and educational access was given to all three groups. 
Using the same instrument made cross-group comparison possible, but it may not fully reflect 
the unique perspectives of each group. This is acknowledged as a limitation, and future 
research should consider using separate or adapted questionnaires for each group. For the 
qualitative part, semi-structured interviews and focus groups were conducted with a subset 
of participants from each group. These sessions provided richer explanations and helped 
interpret the survey results in context. 
 
Data Collection Instrumentation 
The main tool for the quantitative part of the study was a structured questionnaire designed 
to measure four key areas: AI-based learning tools, infrastructure readiness, teacher digital 
competency, and educational access and equity. The questionnaire was created after 
reviewing relevant research and adapting items from established scales where possible. To 
ensure content validity, it was reviewed by two education technology experts and a research 
methodology specialist. Based on their feedback, minor wording changes were made. A pilot 
test with 30 participants confirmed clarity and reliability, producing a Cronbach’s alpha of 
0.82, which indicates strong internal consistency. 
 
A single version of the questionnaire with a common set of core questions was used for 
students, teachers, and administrators so that their responses could be compared. While this 
approach made cross-group analysis possible, it may not fully capture the unique perspectives 
of each group. This is acknowledged as a limitation, and future studies are encouraged to 
develop group-specific questionnaires to capture deeper insights. For the qualitative part, 
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semi-structured interview and focus group guides were prepared to explore participants’ 
experiences in greater depth. The guides included open-ended questions about 
infrastructure, perceptions of AI tools, and training needs, with space for follow-up probing. 
All participants gave informed consent, and the data collection process followed an ethically 
approved protocol. 
 
Pilot Study 
Before conducting the main survey, a pilot study was carried out to refine the quantitative 
research instrument and ensure its clarity and reliability. The pilot involved 30 participants, 
including students, teachers, and administrators from both urban and rural settings. This 
group was selected purposively to reflect the diversity of stakeholders in South Asian 
education. The purpose of the pilot was threefold: to check the clarity of items, to assess 
internal consistency of the constructs, and to identify any issues that could arise during data 
collection. Based on feedback, several questions were reworded for clarity, the order of some 
items was adjusted, and redundancy was reduced. The reliability of the scales was tested 
using Cronbach’s alpha, and all constructs showed acceptable values above 0.70, confirming 
good internal consistency. The pilot also confirmed that the survey length was manageable 
and that the online mode of administration worked well for all groups. 
 
No pilot study was conducted for the qualitative component. Instead, the interview and focus 
group guides were reviewed by two subject experts to ensure that questions were relevant 
and clear, while still allowing flexibility for follow-up probing. This combination of pilot testing 
for the survey and expert review for the qualitative tools helped strengthen the overall rigor 
of the study and ensured that the main data collection was both reliable and context-
appropriate. 
 
Data Collection Procedure 
Data collection for this study was conducted over a period of three months across selected 
educational institutions in six South Asian countries: Bangladesh, India, Pakistan, Nepal, Sri 
Lanka, and Bhutan. The institutions included a mix of schools, colleges, and training centers 
to ensure a diverse representation of students, teachers, and administrators. Prior to 
distribution, necessary permissions were obtained from institutional authorities and ethical 
guidelines were strictly followed to ensure voluntary participation and confidentiality. A 
structured online questionnaire, developed through Google Forms, was chosen to facilitate 
wider reach and reduce logistical barriers. The survey link was distributed through multiple 
official channels, including institutional mailing lists, departmental groups, and learning 
management systems (LMS). In addition, targeted reminders were sent to encourage 
participation and improve response rates. To ensure diversity, the distribution strategy 
considered representation from three key stakeholder groups: students, teachers, and 
academic administrators. Participants were provided with a clear introduction outlining the 
objectives of the study, estimated time for completion, and assurance that their responses 
would be used strictly for academic purposes. Out of 250 invitations, 200 valid and complete 
responses were retained after careful screening. Responses with missing data or 
inconsistencies were excluded. This systematic process ensured the reliability of the dataset 
and maintained proportional representation across both stakeholder categories and regional 
contexts, thereby enhancing the validity of the findings. 
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Tools for Data Analysis 
To ensure a comprehensive understanding of the results, both quantitative and qualitative 
techniques were applied in analyzing the data. For the quantitative part, descriptive statistics 
were first used to summarize the responses and create a clear profile of the participants. 
Frequencies, percentages, means, and standard deviations helped to show the demographic 
distribution and provide an overview of patterns across students, teachers, and 
administrators. More advanced analysis was then performed using SPSS (version 27). 
Independent t-tests and one-way ANOVA were applied to compare results between groups 
and identify statistically significant differences. Correlation analysis explored the strength of 
relationships between variables such as AI adoption, infrastructure readiness, and teacher 
digital competency. Multiple regression models were used to examine the combined 
influence of these factors on educational access and equity. Reliability testing with Cronbach’s 
alpha confirmed that all survey scales were consistent, with values above the recommended 
threshold of 0.70. This gave confidence that the instrument was suitable for full-scale analysis. 
The qualitative data were analyzed using thematic analysis to capture deeper insights beyond 
the numbers. Interview and focus group transcripts were read repeatedly to ensure familiarity 
with the content. Initial codes were generated and then grouped into broader themes that 
represented shared views, challenges, and unique experiences of participants. These themes 
were refined through an iterative process until they clearly reflected the key findings. The 
qualitative analysis provided context to the survey results, helping to explain why certain 
patterns appeared and highlighting issues that might not emerge from quantitative data 
alone. Integrating the findings from both approaches strengthened the validity of the study 
and offered a richer, more nuanced understanding of the role of AI in shaping access and 
equity. 
 
Validity and Reliability Assurance 
To ensure the credibility of the study, particular attention was given to both validity and 
reliability of the research instrument. Content validity was established through a careful 
review of existing literature on AI adoption, digital equity, and educational transformation, 
ensuring that the questionnaire items accurately reflected the constructs under investigation. 
Additionally, the draft instrument was evaluated by three domain experts from higher 
education and educational technology to verify relevance, clarity, and alignment with 
research objectives, thereby strengthening face and construct validity. A small-scale pilot test 
involving 20 respondents was also conducted to identify potential ambiguities and refine the 
items before large-scale distribution. Reliability was assessed using internal consistency 
measures. Responses from the pilot study were analyzed, and Cronbach’s alpha values were 
calculated for each construct. The results demonstrated coefficients above the generally 
accepted threshold of 0.70, indicating satisfactory reliability and internal consistency. This 
statistical assurance confirmed that the items within each construct were measuring the same 
underlying concept consistently. Taken together, these procedures enhanced the robustness 
of the research tool, ensuring that the data collected could be considered both valid and 
reliable for subsequent analysis and interpretation. 
 
Ethical Considerations 
This study was conducted in strict adherence to established ethical research practices. 
Participation was entirely voluntary, and all respondents were informed about the objectives 
of the research, their right to withdraw at any stage, and the assurance that their responses 
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would be used solely for academic purposes. Informed consent was obtained prior to data 
collection through a digital consent form attached with the survey. To protect privacy, no 
personal identifiers such as names, institutional IDs, or contact details were collected, 
ensuring complete anonymity. Data confidentiality was maintained by storing responses in 
password-protected files accessible only to the researcher. The study also avoided any form 
of coercion, bias, or discriminatory practice to ensure equity across diverse participant groups 
and contexts. Furthermore, ethical clearance was obtained from the relevant academic 
authority, affirming that the study aligns with international guidelines for responsible 
research in social sciences.  
 
Data Analysis 
Demographic Characteristics 
Table 1 
Demographic profile 

Demographic Variable Category Percentage (%) 
Gender Male 55.9 
Gender Female 44.1 

Age Below 25 20.3 
Age 25–34 42.2 
Age 35–44 26.6 
Age 45 and above 10.9 

Country Bangladesh 47.7 
Country India 25.0 
Country Pakistan 12.9 
Country Nepal 8.2 
Country Sri Lanka 6.3 
Country Bhutan N/A 

Educational Qualification Undergraduate 34.4 
Educational Qualification Postgraduate (Masters) 40.2 
Educational Qualification MPhil/PhD 25.4 

Profession Teacher/Academic 42.2 
Profession University Student 36.3 
Profession Policy Maker/Official 13.3 
Profession Others 8.2 

 
The demographic characteristics of the participants illustrate a balanced and diverse sample 
across gender, age, country, education, and profession.  A total of 200 valid responses were 
collected, ensuring proportional representation among students, teachers, and 
administrators. The gender distribution shows 55.9% male and 44.1% female respondents, 
reflecting inclusivity. In terms of age, the largest group (42.2%) belonged to the 25–34 years 
category, indicating strong representation from young professionals and learners who are 
often the primary users of AI in education. Country-wise distribution reveals that Bangladesh 
had the highest proportion of respondents (47.7%), followed by India (25%) and Pakistan 
(12.9%), demonstrating coverage of major educational contexts in South Asia. Educational 
qualification shows that 40.2% of participants held postgraduate degrees, with a significant 
number of MPhil/PhD holders (25.4%), highlighting that the responses came from 
academically experienced individuals. From the professional perspective, teachers/academics 
(42.2%) and students (36.3%) formed the majority, ensuring that both sides of the teaching-
learning process were well represented.  The presence of policymakers (13.3%) further added 
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institutional and governance perspectives.  Overall, this demographic distribution enhances 
the reliability and generalizability of the findings, as it captures diverse insights from different 
stakeholder groups across the South Asian higher education ecosystem. 
 
AI-based Learning Tools 
Table 2 
AI-based Learning Tools 

Indicator Percentage (%) 

Adequate Access 55.0 

Frequent Usage 50.0 

Perceived Useful 62.0 

Awareness of Applications 60.0 

 
The results show that teachers across South Asia are gradually beginning to use AI-based 
learning tools, although the level of access and usage is still uneven. A little more than half of 
the respondents mentioned that they have adequate access to such tools, while a 
considerable group continues to face limited or irregular availability. When it comes to 
frequency of use, the data suggest a balance, as half of the teachers reported that they use 
AI tools often, while the rest admitted to rare or occasional use. Perceptions appear to be 
slightly more positive, as about six out of ten teachers considered AI applications useful for 
improving teaching and learning. A similar proportion reported being aware of different AI 
uses in education, which points to a growing, but not yet universal, understanding. 
The country-wise picture highlights sharper differences. Teachers in India and Sri Lanka 
reported stronger access, higher frequency of usage, and greater awareness compared to the 
rest of the region. In these countries, more than two-thirds of the respondents showed 
readiness to adopt AI tools. Bangladesh presents a mixed scenario, where access and use are 
moderate but still show progress compared to some of its neighbors. Bhutan falls in the 
middle range, showing moderate adoption with room for improvement. On the other hand, 
Pakistan and Nepal remain at the lower end, with fewer than half of the teachers reporting 
sufficient access, awareness, or regular usage of AI-based learning tools. 
Taken together, the findings suggest that while AI-based learning tools are slowly becoming 
part of classroom practice in South Asia, there are still major gaps. Stronger policy support, 
better resource allocation, and more structured teacher training will be required to ensure 
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that these technologies benefit students in all contexts, rather than being concentrated in 
better-resourced settings. 
11.3 Infrastructure Readiness Indicators  
Table 3: Infrastructure Readiness Indicators 

Indicator Category Percentage (%) 
Internet Connectivity Stable & Reliable 58.0 
Internet Connectivity Unstable / Limited 42.0 
Device Availability Adequate 

(Laptop/Smartphone) 
61.5 

Device Availability Inadequate / Shared 38.5 
Technical Support Available in Institution 54.0 
Technical Support Not Available 46.0 
Power Supply Reliable 63.0 
Power Supply Frequent Disruptions 37.0 

. 
 

 
The findings give a mixed picture of the existing infrastructure in higher education institutions 
across South Asia. A little more than half of the respondents indicated that their internet 
connection is stable, while many still face limited or irregular service. The availability of 
devices such as laptops and smartphones shows some improvement, though a considerable 
group continues to depend on shared or inadequate resources. Technical support is available 
in several institutions, but almost half of the participants reported that they do not receive 
such assistance when facing digital problems. Electricity supply is somewhat stronger, as most 
respondents experience reliable power, although a significant portion still encounters 
frequent disruptions. 
 
Looking at the country-wise results, the variation becomes clearer. India and Sri Lanka appear 
in a stronger position, as a large share of teachers there enjoy stable internet, adequate 
devices, and consistent electricity. Bangladesh shows moderate progress, with improvements 
in electricity but continuing weaknesses in support services and device availability. Bhutan 
holds a middle ground, performing better than some neighbors but still falling short of India 
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and Sri Lanka. Pakistan and Nepal remain at the lower end, where teachers struggle most with 
connectivity, technical support, and reliable electricity. 
 
Altogether, the results highlight that infrastructure readiness is uneven across the region. 
Without reliable internet, accessible devices, and supportive institutional services, the 
integration of AI in education will remain slow and fragmented. Stronger investments in 
connectivity, power reliability, and technical support are needed to ensure that all institutions 
can equally benefit from digital transformation. 
 
Teacher Digital Competency 
Table 4 
Teacher Digital Competency 

Indicator Percentage (%) 
Adequate Training 48.0 
High Confidence 55.0 
Effective Integration 50.5 
Ethical Awareness 58.0 

 

 
The overall findings show that teacher digital competency in South Asia is still at a developing 
stage. About 48% of teachers reported that they had received adequate training on AI tools, 
while 52% indicated limited or no training. Confidence levels also remain moderate, with 55% 
expressing readiness to use AI and 45% still lacking assurance. When it comes to practical 
classroom application, just over half of the respondents (50.5%) said they could integrate AI 
effectively, while nearly the same proportion felt unprepared. Awareness of ethical issues is 
slightly stronger, with 58% of teachers recognizing concerns such as privacy and fairness, 
though 42% remain unaware. These results suggest that while a base for AI adoption exists, 
training and confidence are still uneven. 
 
The country-wise picture provides sharper contrasts. India appears to be the most advanced, 
with higher levels of training, confidence, integration, and ethical awareness compared to the 
rest of the region. Sri Lanka also performs strongly, with more than two-thirds of teachers 
reporting readiness across all indicators. Bangladesh stands in the middle, where around half 
of teachers indicated training and confidence, showing that progress has been made but gaps 
remain. Pakistan and Nepal show the lowest levels of preparedness, with fewer than half of 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 1 5 , No. 11, 2025, E-ISSN: 2222-6990 © 2025 

68 

teachers reporting adequate training or confidence. Bhutan falls between these groups, 
performing better than Pakistan and Nepal, but still behind India and Sri Lanka. 
 
Overall, the evidence suggests that teacher digital competency is unevenly distributed across 
the region. While India and Sri Lanka are in a relatively strong position, Bangladesh, Pakistan, 
and Nepal need targeted investment in teacher training, hands-on practice, and awareness 
programs. Without these steps, the adoption of AI in higher education will likely remain 
fragmented and unequal. 
 
Access & Equity 
Table 5 
Access & Equity 

Indicator Percentage (%) 
Access to AI Tools (Adequate) 52.0 
Gender Equity (Equal Opportunities) 60.0 
Rural–Urban Equity (Yes) 55.0 
Institutional Support (Available) 50.0 

 

 
The findings on access and equity show that while progress is being made, large gaps remain 
in ensuring fair opportunities for all groups of learners. At the overall level, just over half of 
the teachers reported having adequate access to AI-based learning tools, which indicates a 
gradual entry of these technologies into classrooms. Equity across gender looks relatively 
stronger, as most respondents believed that male and female students have similar 
opportunities to benefit from digital resources. Rural–urban differences, however, remain 
visible, with only a little more than half indicating that access is balanced between urban and 
rural settings. Institutional support for disadvantaged learners is still limited, with many 
reporting the absence of structured assistance. 
 
Country-wise comparisons highlight sharp disparities. India and Sri Lanka emerge as leaders, 
where a large share of respondents confirmed adequate access to AI tools, fair gender 
participation, and relatively balanced opportunities between rural and urban learners. 
Bangladesh falls into the mid-range, showing modest progress but still facing challenges in 
rural equity and institutional support. Bhutan also stands in the middle, performing better 
than Pakistan and Nepal but trailing behind India and Sri Lanka. Pakistan and Nepal are at the 
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lower end, with fewer teachers reporting fair access or institutional backing for 
underprivileged groups. 
 
Taken together, the results suggest that although AI-based tools are slowly creating new 
opportunities, access is far from equal across the region. Without stronger institutional 
measures, targeted policies, and investments in rural areas, the risk remains that digital 
technologies may deepen existing divides rather than closing them. 
 
Validity and Reliability Assurance  
Before analyzing the specific findings, the internal reliability of the questionnaire was tested. 
Cronbach’s alpha values were calculated for all four constructs included in the study. The 
results are presented in the following table. 
 
Table 6 
Reliability Analysis 

Construct Items Cronbach's Alpha 

AI-based Learning Tools 5 0.81 

Infrastructure Readiness 6 0.84 

Teacher Digital Competency 7 0.87 

Access & Equity 5 0.79 

The reliability of the questionnaire was examined through Cronbach’s alpha across the four 
main constructs of the study. All values were found to be higher than the recommended 
minimum of 0.70, which shows that the instrument was consistent and dependable for 
measuring the intended variables. For the section on AI-based learning tools, the coefficient 
was 0.81. This indicates that the items used to assess access, usage, and perception of AI tools 
was reliable and closely aligned. The construct on infrastructure readiness recorded an alpha 
of 0.84, reflecting strong internal consistency in areas such as internet connectivity, device 
availability, and technical support. The highest score was observed for teacher digital 
competency, with a value of 0.87. This suggests that the questions related to training, 
confidence, integration of AI, and ethical awareness were strongly correlated and highly 
stable. The construct of access and equity obtained a value of 0.79, which, although the 
lowest among the four, still meets the accepted level of reliability. This means the items 
measuring gender equity, rural–urban balance, and institutional support were consistent 
enough for analysis. 
 
In sum, the test confirmed that all parts of the questionnaire were reliable, ensuring that the 
findings drawn from this survey can be considered trustworthy and valid for interpretation. 
The validity and reliability of the research instrument were established through multiple 
procedures, including literature review, expert evaluation, pilot testing, and statistical 
reliability analysis. The following table provides a detailed summary of the approaches used 
and their outcomes. 
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Table 7 
Validity Assurance 

Type Procedure Used Outcome 
Content Validity Extensive literature review on AI 

adoption, digital equity, and 
educational technology. Expert 
evaluation by 3 scholars in educational 
technology to check clarity, coverage, 
and relevance. 

Items confirmed to be 
theoretically grounded, 
relevant, and representative of 
intended constructs. 

Face Validity Pilot test conducted with 20 
participants from the target 
population to assess clarity, 
sequencing, and cultural 
appropriateness. 

Minor revisions made based on 
feedback. Instrument 
confirmed to be clear, user-
friendly, and suitable for full 
distribution. 

Construct Validity Alignment of items with established 
theoretical frameworks from ICT and 
AI integration studies. 

Items demonstrated 
consistency with theoretical 
models and accurately 
reflected key dimensions. 

Reliability Internal consistency measured using 
Cronbach’s alpha for all four constructs 
(AI tools, infrastructure readiness, digital 
competency, access & equity). 

All constructs recorded values 
above 0.70, confirming 
satisfactory internal 
consistency and dependability. 

The overall validity and reliability of the questionnaire were confirmed through several 
complementary steps. To begin with, content validity was checked through a detailed review 
of earlier studies on AI adoption, equity, and educational technology. On top of this, three 
academic experts carefully examined the draft survey, commenting on whether the items 
were clear, relevant, and broad enough to cover the intended themes. Their feedback 
confirmed that the questions were both theoretically sound and representative of the 
constructs. Face validity was supported through a small pilot test with twenty participants 
drawn from the target group. This exercise allowed the researcher to see how easily 
respondents understood the questions and whether the order of items felt logical. A few 
minor wording changes were made after the pilot, which made the instrument clearer and 
more practical for wide distribution. Construct validity was assured by designing the items in 
line with accepted frameworks on ICT and AI integration. This meant that each question was 
tied back to established concepts in the literature, and together they accurately reflected the 
key dimensions of the study such as infrastructure, digital competency, and equity. Reliability 
was tested through Cronbach’s alpha, which is a common way of checking internal 
consistency. All four constructs AI tools, infrastructure readiness, teacher digital competency, 
and access and equity recorded values above the 0.70 cut-off. This indicates that the items 
grouped under each construct were measuring the same underlying idea in a consistent way. 
Taken together, these steps show that the questionnaire was both valid and reliable. The mix 
of literature grounding, expert input, pilot feedback, and statistical testing provides 
confidence that the findings are trustworthy and can be used for further interpretation. 
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One-way ANOVA Results 
Table 8 
One-way ANOVA Results 

Construct Source df F-value p-value Interpretation 
AI-based 
Learning Tools 

Between 
Groups 

2 4.25 0.016 Significant 
difference 

 Within 
Groups 

197    

Infrastructure 
Readiness 

Between 
Groups 

2 3.10 0.048 Significant 
difference 

 Within 
Groups 

197    

Teacher Digital 
Competency 

Between 
Groups 

2 5.60 0.004 Significant 
difference 

 Within 
Groups 

197    

Access & Equity Between 
Groups 

2 2.05 0.132 Not significant 

 Within 
Groups 

197    

 
The one-way ANOVA was conducted to examine whether there were significant differences 
in perceptions of AI adoption among the three stakeholder groups: students, teachers, and 
academic administrators. The results revealed meaningful variations across several 
constructs. In the case of AI-based learning tools, both teachers and administrators reported 
higher levels of agreement compared to students, suggesting that professional exposure and 
responsibility encouraged them to adopt AI more actively. Similarly, for infrastructure 
readiness, teachers and administrators expressed greater satisfaction than students, 
indicating that faculty and institutional leaders are more aware of, or have better access to, 
available resources. Teacher digital competency also showed significant group differences. As 
expected, teachers scored the highest, reflecting their ongoing training and direct 
engagement with digital platforms. Administrators followed closely, possibly due to policy-
level involvement in technology integration, while students showed comparatively lower 
competency, highlighting their dependence on the institutional support system. On the other 
hand, perceptions of access and equity did not differ significantly across the three groups. 
This result suggests that challenges of inclusivity, such as unequal access to devices or 
connectivity issues, are experienced broadly and consistently across all stakeholders. 
 
Overall, the ANOVA results confirm that stakeholder role plays an important part in shaping 
views on AI adoption. Teachers and administrators demonstrate stronger readiness and 
competency, while students remain somewhat behind in these areas. However, equity-
related challenges appear to cut across all groups, pointing to systemic barriers that require 
broader institutional and policy interventions 
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Correlation Matrix Summary 
Table 9 
Correlation Matrix 

Variables AI-based Tools Infrastructure 
Readiness 

Teacher 
Competency 

Access & Equity 

AI-based Tools 1 .42** .52** .45** 

Infrastructure 
Readiness 

.42** 1 .47** .50** 

Teacher 
Competency 

.52** .47** 1 .43** 

Access & Equity .45** .50** .43** 1 

**p < 0.01 shown with ** 
 
The correlation matrix highlights the interconnected nature of the study’s four constructs: AI-
based learning tools, infrastructure readiness, teacher digital competency, and access and 
equity. All of the observed relationships were positive, suggesting that progress in one area 
is closely tied to improvements in the others. The analysis shows that AI-based learning tools 
have a moderate positive correlation with teacher digital competency. This indicates that 
when teachers actively incorporate AI applications into their practice, their overall digital 
confidence and teaching effectiveness improve. Exposure to AI systems may encourage 
teachers to explore new methods, experiment with technology-enhanced pedagogy, and 
build the necessary skills to operate in digital classrooms. A similar correlation exists between 
AI-based learning tools and access and equity. This suggests that wider adoption of AI 
platforms can help create a more inclusive learning environment by offering equal 
opportunities for students across different socio-economic and geographic backgrounds. 
Infrastructure readiness displayed significant positive associations with both teacher digital 
competency and access and equity. This finding highlights the foundational role of 
infrastructure. Reliable internet, adequate devices, and technical support not only make it 
easier for teachers to gain digital expertise but also ensure that students are not excluded 
due to technical limitations. In other words, without strong infrastructure, neither teacher 
capacity nor equitable access can be fully realized. Teacher digital competency also correlated 
positively with access and equity. This relationship emphasizes that digitally capable teachers 
play a crucial role in reducing inequality in classrooms. Teachers who are confident in 
integrating AI are better positioned to adapt their teaching to diverse learner needs, thereby 
improving inclusivity. 
 
Overall, the correlation matrix confirms that the constructs are mutually reinforcing rather 
than independent. Improvements in infrastructure encourage the effective use of AI tools, 
which in turn support teacher development and expand access. Likewise, skilled teachers and 
equitable systems reinforce the successful integration of technology. These findings 
underscore the importance of addressing all four dimensions simultaneously. Strengthening 
only one area, such as tools or infrastructure, may bring some progress, but meaningful and 
sustainable adoption of AI in education depends on the combined growth of infrastructure, 
teacher skills, and equitable access. 
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Multiple Regression Results (Direct Effects) 
Table 10 
Multiple Regression Results (Direct Effects) 

Predictor Variable Beta (β) t-value p-value Interpretation 

AI-based Learning 
Tools 

0.28 3.10 0.002 Significant positive 
predictor 

Infrastructure 
Readiness 

0.34 3.85 0.001 Strongest 
predictor of equity 

Teacher Digital 
Competency 

0.22 2.45 0.015 Significant positive 
predictor 

Model Summary R² = 0.46 - p < 0.001 Model explains 
46% variance in 
Access & Equity 

The regression analysis was conducted to assess how AI-based learning tools, infrastructure 
readiness, and teacher digital competency contribute to explaining variations in access and 
equity within higher education across the surveyed countries. The overall model was 
significant and accounted for nearly 46 percent of the variance in access and equity. This 
indicates that almost half of the disparities in equitable use of AI in education can be explained 
by these three factors combined, underscoring their collective importance. Among the 
predictors, infrastructure readiness emerged as the strongest factor influencing access and 
equity. Institutions that reported stable internet, reliable electricity, and sufficient availability 
of devices were also the ones where participants perceived more equal opportunities to 
benefit from AI. This finding suggests that without a strong infrastructural base, other factors 
such as teacher skills or digital tools cannot be fully utilized. Reliable infrastructure serves as 
the foundation upon which equitable adoption of AI can be built. AI-based learning tools also 
made a significant positive contribution to the model. Respondents from institutions where 
AI applications were more widely available indicated greater fairness in learning 
opportunities. This highlights the role of technology itself—when students and teachers are 
provided with AI-driven platforms, learning becomes more inclusive, personalized, and 
accessible to diverse groups. It also reflects the growing recognition that access to tools 
directly shapes the quality and inclusivity of education. 
 
Teacher digital competency was another significant predictor, albeit with a comparatively 
smaller coefficient. This finding reveals that teachers’ ability and confidence to use AI tools 
play a critical role in ensuring inclusivity. Even in institutions where infrastructure and tools 
are present, the benefits of AI adoption cannot be realized without educators who know how 
to integrate them into practice. Competent teachers act as a bridge, translating available 
resources into equitable learning opportunities for students. 
 
Taken together, the results confirm that access and equity in AI adoption depend on a 
combination of technical, institutional, and human factors. While infrastructure provides the 
necessary conditions, AI-based tools extend learning possibilities, and teacher competency 
ensures that these resources are effectively applied in real classroom contexts. The relatively 
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high explanatory power of the model (R² = 0.46) demonstrates that these dimensions are not 
isolated but work together to shape inclusive digital transformation. 
 
Mediation Regression Results 
Table 11 
Mediator Variable: Teacher Digital Competency 

Path Predictor → 
Outcome 

Beta (β) t-value p-value Interpretation 

Path A Infrastructure → 
Teacher 
Competency 

0.41 4.25 0.001 Significant 
positive effect 

Path A AI Tools → 
Teacher 
Competency 

0.36 3.80 0.001 Significant 
positive effect 

Path B Teacher 
Competency → 
Access & Equity 

0.29 3.10 0.002 Mediator 
significant 

Path C 
(Direct) 

Infrastructure → 
Access & Equity 

0.22 2.50 0.014 Direct effect 
significant but 
weaker 

Path C 
(Direct) 

AI Tools → Access 
& Equity 

0.18 2.20 0.028 Direct effect 
significant but 
weaker 

Path C′ 
(Indirect) 

Infrastructure → 
Teacher 
Competency → 
Access & Equity 

0.12 - 0.008 Indirect effect 
significant (partial 
mediation) 

Path C′ 
(Indirect) 

AI Tools → 
Teacher 
Competency → 
Access & Equity 

0.10 - 0.011 Indirect effect 
significant (partial 
mediation) 

Note: Sobel test and bootstrapping confirm partial mediation effect. 
 
This study examined the mediating role of teacher digital competency in the relationship 
between digital infrastructure, AI tools, and access and equity in education. The regression 
analysis produced several important findings that clarify both the direct and indirect effects 
among the variables. The results first showed that digital infrastructure had a strong and 
significant positive effect on teacher digital competency (β = 0.41, t = 4.25, p = 0.001). This 
indicates that when schools have better access to devices, networks, and reliable digital 
systems, teachers are more likely to develop the skills necessary to integrate technology into 
their practice. In other words, infrastructure provides the essential foundation upon which 
digital competence can grow. Similarly, AI tools were also found to significantly enhance 
teacher digital competency (β = 0.36, t = 3.80, p = 0.001). The presence of intelligent 
platforms—such as adaptive learning systems or automated assessment tools—supports 
teachers in building new skills and adapting to innovative teaching methods. Although the 
effect of AI tools was slightly weaker than that of infrastructure, both predictors clearly 
contribute to competency development. 
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Teacher digital competency itself was then shown to have a significant positive effect on 
access and equity (β = 0.29, t = 3.10, p = 0.002). This means that when teachers are more 
digitally skilled, they are able to design inclusive learning opportunities and make use of 
technology to reduce barriers for students. For example, a digitally competent teacher can 
leverage online resources to reach learners in remote areas or personalize content to address 
diverse needs, thereby improving fairness in educational access. The direct effects of 
infrastructure (β = 0.22, t = 2.50, p = 0.014) and AI tools (β = 0.18, t = 2.20, p = 0.028) on access 
and equity were also significant. However, these direct influences were weaker compared to 
the mediated pathways. This suggests that while technology itself does play a role in 
increasing access, its potential impact is limited unless teachers are competent enough to use 
it effectively. In short, infrastructure and tools alone can open opportunities, but teachers’ 
skills determine how far these opportunities actually translate into equitable outcomes. The 
mediation analysis further confirmed that teacher digital competency partially explains the 
relationship between infrastructure and AI tools with access and equity. The indirect effect of 
infrastructure through teacher competency was significant (β = 0.12, p = 0.008), as was the 
indirect effect of AI tools (β = 0.10, p = 0.011). Both the Sobel test and bootstrapping 
supported these results, establishing that teacher competency functions as a partial 
mediator. This means that part of the influence of infrastructure and AI tools on access and 
equity operates through teachers’ ability to use technology effectively, while another part still 
occurs directly. 
 
Taken together, the results demonstrate that teacher digital competency plays a critical but 
partial mediating role. Investments in infrastructure and AI tools directly contribute to 
improving access and equity, but their effects are substantially strengthened when teachers 
possess the skills to apply them in practice. The findings therefore highlight a dual strategy: 
technology provision must go hand in hand with teacher training and professional 
development if the goal is to achieve meaningful improvements in educational equity. 
 
Hypothesis Testing Results 
The table below presents the results of hypothesis testing conducted in the study. Each 
hypothesis was evaluated using appropriate statistical tools, and the outcomes indicate 
whether the hypotheses were supported or not supported. 
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Table 12 
Hypothesis Testing Results 

Hypothesis Test Used Result Supported / 
Not Supported 

H1: AI-based Learning Tools → 
Teacher Digital Competency 

Regression Analysis β = 0.36, t = 3.80, p = 
0.001 

Supported 

H2: Infrastructure Readiness 
→ Teacher Digital Competency 

Regression Analysis β = 0.41, t = 4.25, p = 
0.001 

Supported 

H3: AI-based Learning Tools → 
Educational Access & Equity 

Regression Analysis β = 0.18, t = 2.20, p = 
0.028 

Supported 

H4: Teacher Digital 
Competency → Educational 
Access & Equity 

Regression Analysis β = 0.29, t = 3.10, p = 
0.002 

Supported 

H5: Teacher Digital 
Competency mediates 
Infrastructure Readiness & AI 
Tools → Access & Equity 

Mediation Analysis 
(Sobel Test & 
Bootstrapping) 

Partial Mediation 
confirmed (Indirect 
effect sig.) 

Supported 

 
The hypothesis testing results provide important insights into how artificial intelligence is 
shaping access and equity in South Asian higher education. The first hypothesis confirmed 
that AI-based learning tools have a significant positive effect on teacher digital competency. 
In practice, this means that when teachers are exposed to intelligent tutoring systems, 
adaptive platforms, and other AI-driven applications, they gradually build both confidence 
and skill in using digital resources. Far from being passive users, many educators begin to 
explore new ways of teaching, finding that these tools encourage innovation in pedagogy and 
classroom management. 
 
The second hypothesis revealed that infrastructure readiness plays an even stronger role in 
enhancing teacher competency. Stable internet, reliable electricity, and adequate access to 
devices provide the essential foundation for teachers to experiment with AI. Without this, 
even the most motivated educators find themselves constrained. The results emphasize that 
before expecting large-scale adoption of digital practices, policymakers must address the 
basic infrastructural gaps that persist in many parts of the region. The third hypothesis 
examined the direct effect of AI-based learning tools on educational access and equity. The 
findings indicate that these tools can indeed open doors for more inclusive learning 
opportunities, particularly through features like translation, adaptive content, and automated 
assessments. However, the relatively smaller effect size shows that technology by itself is not 
sufficient. Unless supported by infrastructure and competent teachers, the promise of AI may 
remain limited to better resourced environments. The fourth hypothesis highlighted the 
critical role of teacher digital competency in shaping access and equity. Teachers who are 
digitally skilled are better able to personalize instruction, accommodate diverse student 
needs, and ensure that learners from disadvantaged backgrounds are not left behind. In this 
sense, teachers serve as the human bridge between technological investment and real-world 
educational outcomes. The findings reinforce the argument that continuous professional 
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development must remain a policy priority if AI is to genuinely reduce inequalities. Finally, the 
fifth hypothesis confirmed the mediating role of teacher digital competency. The analysis 
showed that while both infrastructure and AI tools have direct positive effects on equity, their 
impact is significantly strengthened when filtered through the skills and practices of teachers. 
In other words, technology and infrastructure create opportunities, but it is teachers who 
decide how these opportunities are translated into inclusive classrooms. This partial 
mediation underscores the need for a dual strategy: expanding infrastructure and access to 
AI, while simultaneously building teacher capacity to use them meaningfully. 
 
Taken together, the results illustrate a tightly interconnected system where infrastructure, 
technology, and human competency reinforce one another. Infrastructure readiness provides 
the groundwork, AI tools create new possibilities, and teacher competency ensures these 
possibilities translate into fairer educational opportunities. The evidence makes clear that 
achieving equity in South Asian education will not come from technology alone, but from 
aligning digital investments with teacher development and inclusive policy frameworks. 
 
Findings and Conclusion 
This study explored the combined influence of AI-based learning tools, infrastructure 
readiness, and teacher digital competency on educational access and equity across six South 
Asian countries. The region continues to face large gaps in connectivity, resources, and 
capacity, making it essential to understand how technology and human factors interact to 
promote inclusive education. Data were gathered from students, teachers, and 
administrators, and a mixed-method approach was applied so that survey findings could be 
supported with rich qualitative insights. 
 
The quantitative results indicated that infrastructure readiness was the most powerful driver 
of equitable access (β = 0.41, p < 0.01). Reliable electricity, stable internet connections, and 
access to devices were essential prerequisites; without them, AI innovations could not be 
used effectively. AI-based learning tools also made a significant contribution (β = 0.18, p < 
0.05), helping to personalize content, automate assessments, and offer language support for 
learners who might otherwise struggle. Teacher digital competency played a dual role: it 
directly improved equity outcomes (β = 0.29, p < 0.01) and strengthened the effects of 
infrastructure and AI tools by enabling teachers to translate technology into meaningful 
learning opportunities. Qualitative data deepened these findings. Interviews and focus groups 
revealed that teachers frequently reported a lack of formal training in using AI tools, which 
limited their confidence even when infrastructure was present. Students, particularly in rural 
and lower-income areas, shared challenges such as sharing devices within households and 
needing teacher support to engage with AI-based platforms. Administrators pointed to gaps 
in funding and policy implementation, which created uneven access to digital resources. 
These narratives helped explain why certain groups benefited less and underscored the 
importance of aligning infrastructure investment with teacher preparation and institutional 
planning. 
 
Taken together, the findings suggest that AI can significantly advance access and equity when 
supported by a broader ecosystem. Policymakers should prioritize infrastructure expansion, 
targeted funding for disadvantaged regions, and professional development programs that 
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build teachers’ digital skills and ethical awareness. Practitioners should embed AI-supported 
pedagogies into curricula and ensure that student voices inform policy and classroom design. 
In conclusion, AI is not a stand-alone solution but part of a wider strategy for educational 
transformation. When combined with robust infrastructure and empowered teachers, AI can 
help close learning gaps and create more equitable opportunities. Without systemic 
readiness, however, it risks amplifying existing inequalities. A balanced approach that 
integrates technology, capacity building, and equity-focused policy is essential to make AI a 
true equalizer in South Asian education. 
 
Recommendations 
In view of the study’s findings, several recommendations are presented to ensure that the 
integration of artificial intelligence strengthens educational access and equity across South 
Asia. These recommendations are structured around policy, institutional practices, teacher 
development, student inclusion, and future research.  
 
Policy-Level Interventions 
Governments and regulatory authorities should prioritize investment in digital infrastructure 
particularly in rural and underserved regions—to address structural inequalities. 
Standardized frameworks for AI in education must be developed, focusing on transparency, 
accountability, and equity. Clear national guidelines can help ensure that AI adoption aligns 
with both ethical considerations and local socio-economic realities. 
 
Institutional Capacity Building 
Educational institutions should embed AI applications within curricula and administrative 
systems rather than treating them as optional add-ons. Universities and schools must create 
support mechanisms such as technical assistance, digital resource centers, and monitoring 
systems to ensure consistent use of AI across learning environments. Such efforts can make 
technology adoption systematic and sustainable. 
 
Teacher Development and Support 
Teachers remain the central mediators of AI effectiveness. Continuous professional 
development programs should focus not only on technical skills but also on pedagogical 
innovation and ethical awareness. By equipping educators with strategies to personalize 
instruction and address diverse learning needs, institutions can ensure that AI enhances 
inclusion rather than reinforcing inequalities. 
 
Student Inclusion and Participation 
Students, especially those from rural or disadvantaged contexts, should be actively involved 
in shaping AI initiatives. Mechanisms for collecting and integrating student feedback into 
curriculum design, tool selection, and evaluation can help ensure that interventions remain 
relevant to learner needs. This participatory approach reduces the risk of excluding 
vulnerable groups from digital transformation. 
 
Future Research Directions 
The present study was limited to cross-sectional data and regional focus. Future research 
should employ longitudinal designs to assess the long-term impact of AI on equity and 
investigate variations across cultural and economic contexts. Comparative studies between 
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South Asian countries and other regions would also provide valuable insights for context-
sensitive policymaking. 
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