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Abstract 

Artificial Intelligence (AI) is reshaping the landscape of higher education, yet its adoption remains 

uneven across urban and rural settings. This study examines the disparities in AI implementation 

between urban and rural higher education institutions in India, using primary data collected from 215 

respondents, including students, faculty, and administrators. The analysis reveals that urban institutions 

demonstrate significantly higher AI adoption (80%) compared to rural institutions (45%). Urban 

respondents also report more frequent usage, greater optimism, and stronger agreement on AI’s benefits 

in teaching and learning. In contrast, rural institutions face substantial challenges, including limited 

internet connectivity, inadequate infrastructure, and a lack of training opportunities. A chi-square test 

confirms a statistically significant relationship between institutional location and AI usage. These 

findings underscore the existence of a digital divide in AI integration across educational environments. 

Bridging this gap requires targeted policy measures, improved digital infrastructure, and inclusive 

training initiatives to ensure equitable access to AI-powered education for all. 
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1. Introduction 

 

Artificial Intelligence (AI) is revolutionizing the landscape of higher education worldwide by enabling 

personalized learning, automating administrative tasks, and enhancing teaching methodologies. In India, 

the rapid advancement of AI technologies presents immense opportunities to improve educational 

quality and accessibility. However, a significant challenge persists in the form of a digital divide 

between urban and rural higher education institutions. Urban institutions tend to have better 

infrastructure, greater access to AI tools, and more trained faculty, whereas rural institutions often 

struggle with poor connectivity, limited resources, and lack of awareness. This disparity threatens to 

widen existing educational inequalities, limiting the benefits of AI for large segments of the population. 

Despite growing interest and government initiatives like the National Education Policy (NEP) 2020 
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promoting digital education, there is limited empirical research focusing on the comparative adoption 

and impact of AI in urban versus rural higher education settings. This study aims to fill that gap by 

analyzing primary data from students, faculty, and administrators to understand how AI is adopted and 

perceived across these two contexts, and to identify barriers and opportunities for bridging this critical 

education divide. 

 

2. Review of Literature 

 

The use of Artificial Intelligence (AI) in higher education has shown great promise in enhancing 

teaching, learning, and administrative efficiency through tools like intelligent tutoring systems and 

adaptive learning platforms (Holmes et al., 2019; Roll & Wylie, 2016). However, the digital divide 

remains a significant barrier, particularly in developing nations like India, where rural institutions often 

lack access to reliable infrastructure and training (Selwyn, 2010). Studies have shown that urban 

colleges are generally more equipped for AI adoption due to better internet connectivity, faculty 

readiness, and policy support, while rural institutions face technological and financial constraints (Singh 

& Kaur, 2020; Kumar & Bansal, 2021). Although the National Education Policy (NEP) 2020 promotes 

digital learning and AI integration, its impact is limited unless tailored efforts address regional 

disparities (Reddy, 2021). Overall, the literature highlights a clear gap in AI readiness between urban 

and rural areas, underscoring the need for inclusive strategies to ensure equitable AI implementation in 

Indian higher education. 

 

3. Objectives of The Study 

 

1. To assess the level of AI adoption among urban and rural higher education institutions in India. 

2. To examine perceptions of students, faculty, and administrators regarding the impact of AI on 

teaching and learning. 

3. To identify key barriers to AI implementation in rural institutions, including infrastructure and 

training deficits. 

4. To compare the frequency and quality of AI tool usage between urban and rural educational 

settings. 

5. To provide policy recommendations for bridging the digital divide in AI-enabled higher 

education. 

 

4. Research Methodology 

 

This study employs a quantitative research design to examine disparities in Artificial Intelligence (AI) 

adoption between urban and rural higher education institutions in India. Primary data was collected 

through a structured questionnaire administered to 215 respondents, including students (55.8%), faculty 

members (32.6%), and administrators (11.6%) from both urban and rural settings. A stratified random 

sampling method was used to ensure proportional representation across the two groups. The 

questionnaire featured Likert scale-based items, closed-ended questions on AI usage, and demographic 

variables such as institutional location and respondent role. Data analysis involved the use of descriptive 

statistics to calculate percentages and mean scores, cross-tabulations to compare urban and rural 
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responses, and inferential analysis using the Chi-square test (χ²) to determine the presence of statistically 

significant associations between institutional location and AI adoption. All data were processed and 

interpreted using Microsoft Excel and SPSS software to ensure statistical accuracy and reliability. 

 

5. Hypothesis Of The Study 

Null Hypothesis (H₀): 

There is no significant difference in the adoption and perceived impact of AI tools between urban and 

rural higher education institutions. 

Alternative Hypothesis (H₁): 

There is a significant difference in the adoption and perceived impact of AI tools between urban and 

rural higher education institutions. 

6. Limitations of The Study 

 

1. Geographical Scope: The study is limited to selected urban and rural institutions and may not 

fully represent all regions across India. 

2. Sample Size: With 215 respondents, the sample is modest, and findings should be interpreted 

with caution when generalizing to the broader population. 

3. Self-reported Data: The study relies on self-reported responses, which may be subject to bias or 

inaccuracies in personal perception. 

4. Temporal Constraints: The data captures a snapshot in time and does not account for 

longitudinal changes or future AI adoption trends. 

5. Technological Focus: The study primarily considers general AI tools and does not distinguish 

between specific platforms or applications, which may vary widely in adoption and effectiveness. 

 

7. Data Analysis And Interpretation 

Table CATEGORIZE RESPONDENTS INTO URBAN VS. RURAL GROUPS. 

URBAN 130 60.5% 

RURAL 85 39.5% 

TOTAL 215 100% 

        Source: Primary Data Collected through Questionnaire 

 

TABLE SEPARATE RESPONDENTS BY ROLE (STUDENT, FACULTY, ADMINISTRATOR). 

Students:  120  55.8% 

Faculty:  70 32.6% 

Administrators/Others:  25 11.6% 

Total 215 100% 

             Source: Primary Data Collected through Questionnaire 
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TABLE FREQUENCY AND PERCENTAGE ANALYSIS OF AI USE 

Aspect 
Urban 

(%) 
Rural (%) Key Insight 

AI tool usage (Yes) 80% 45% 
AI adoption higher in urban 

institutions 

Daily AI tool usage 20% 5% More frequent AI use in urban areas 

Perception AI 

improves quality 
85%(agree) 60%(agree) 

Urban students more positive about 

AI impact 

Major challenge: 

Connectivity 
30% 75% 

Infrastructure limits rural AI 

adoption 

Optimistic about AI 

future 
80% 60% 

General optimism, higher in urban 

respondents 

                 Source: Primary Data Collected through Questionnaire 
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TABLE 1.7.4 LIKERT SCALE ANALYSIS  

 Statement 

Mean 

Score 

(Urban) 

Mean 

Score 

(Rural) 

Interpretation 

AI tools improve teaching 

quality 
4.1 3.2 Urban users agree more 

AI helps personalize learning 4 3.5 Positive overall 

AI reduces urban-rural 

disparities 
3.8 3 Perceived less in rural 

Lack of infrastructure limits AI 

use 
2.9 4.2 Bigger issue in rural 

Adequate training available 3.5 2.8 
Training more lacking in 

rural 

Source: Primary Data Collected through Questionnaire  
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8. TESTING OF HYPOTHESIS USING CHI-SQUARE TEST 

Null Hypothesis (H₀): 

 

There is no significant difference in the adoption and perceived impact of AI tools between urban and 

rural higher education institutions. 

Alternative Hypothesis (H₁): 

There is a significant difference in the adoption and perceived impact of AI tools between urban and 

rural higher education institutions. 

9. TESTING OF HYPOTHESIS USING CHI-SQUARE TEST 

OBSERVED FREQUENCY 

Location 
AI 

Yes 
AI No Row Total 

Urban 104 26 130 

Rural 36 49 85 

Total 140 75 215 

 

EXPECTED FREQUENCY TABLE 

Expected Frequency = Row Total×Column Total)/Grand Total 

 

Locatio

n 

AI Yes 

(Expected) 
AI No (Expected) 

Row 

Tota

l 

Urban 

(130 × 

140)/215 = 

84.65 

(130 × 75)/215 = 

45.35 
130 

Rural 
(85 × 140)/215 

= 55.35 

(85 × 75)/215 = 

29.65  
85 

Total 140 75 215 
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CHI-SQUARE CALCULATION  

Location 
Observed 

(O) 

Expected 

(E) 
(O−E) (O−E)² 

(O−E)² 

/ E 

Urban – 

Yes 
104 84.65 19.35 374.42 4.42 

Urban – 

No 
26 45.35 -19.35 374.42 8.26 

Rural – 

Yes 
36 55.35 -19.35 374.42 6.77 

Rural – 

No 
49 29.65 19.35 374.42 12.63 

Total — — — — 32.08 

 

Result: 

 Calculated Chi-Square Value (χ²) = 32.08 

 Degrees of Freedom (df) = (Rows - 1) × (Columns - 1) = (2−1)×(2−1) = 1 

 Critical Value at 0.05 significance level (df=1) = 3.841 
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Since the calculated value (32.08) > critical value (3.841), we reject the null hypothesis. 

There is a significant difference in the adoption and perceived impact of AI tools between urban 

and rural higher education institutions. 

10. Findings Of The Study 

 Urban respondents (60.5%) adopted AI tools at significantly higher rates than rural respondents 

(45%). 

 Daily AI tool usage was more common in urban institutions (20%) compared to rural (5%). 

  Urban participants (85%) strongly agreed that AI improves education quality, versus 60% in 

rural areas. 

 Optimism about AI’s future was higher among urban respondents (80%) than rural (60%). 

  Connectivity issues were a major challenge in rural areas (75%) compared to urban (30%). 

i. Training availability was rated lower in rural institutions (mean = 2.8) than urban 

(mean = 3.5). 

 Chi-square test result: χ² = 30.43, p < 0.00000004 — a statistically significant difference. 

  The null hypothesis was rejected, confirming a location-based gap in AI adoption. 

  The study demonstrates a digital divide between urban and rural higher education environments. 

  Policy and infrastructure improvements are needed to bridge this divide in rural institutions. 

 

11. RECOMMENDATIONS  

 Improve Digital Infrastructure in Rural Areas 

Provide reliable internet, electricity, and smart classrooms in rural institutions to support AI-

based learning. 

 Offer AI Training for Teachers and Students 

Organize easy-to-understand training programs to help rural educators and learners use AI tools 

effectively. 

 Promote Government–Private Sector Collaboration 

Encourage partnerships to bring in funding, technology, and expertise for AI adoption in under-

resourced colleges. 

 Raise Awareness and Motivation 

Launch campaigns in rural areas to spread knowledge about AI’s benefits and build confidence 

among educators. 
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 Adopt Blended Learning Models 

Combine traditional teaching with AI tools like virtual labs and automated assessments to 

enhance learning outcomes. 

 Create Rural-Focused AI Policies 

Develop specific policies that address the unique challenges of rural institutions and ensure 

inclusive digital growth. 

12. FUTURE SCOPE OF THE STUDY 

 Longitudinal Studies: Future research can track the evolution of AI adoption over time, 

especially as digital infrastructure develops in rural areas. 

 Technology-Specific Impact Analysis: In-depth studies on the effectiveness of individual AI 

tools (e.g., chatbots, adaptive learning systems) across institutions. 

 Cross-State Comparisons: A comparative study involving multiple states could reveal regional 

policy gaps and opportunities. 

 Impact on Learning Outcomes: Further analysis is needed on how AI integration influences 

academic performance and learning outcomes. 

 Policy Implementation Analysis: Future work can assess the implementation and impact of 

NEP 2020 initiatives related to AI in different educational settings. 

 Inclusion and Accessibility: Research could focus on how AI can be used to make education 

more inclusive for differently-abled students in rural areas. 

 Faculty Development Needs: Investigation into long-term faculty development programs 

tailored to AI integration in both rural and urban contexts. 

13. Conclusion  

This study explores the adoption of Artificial Intelligence (AI) in urban and rural higher education 

institutions. The findings reveal a substantial disparity, with AI usage significantly higher in urban 

institutions (80%) compared to rural ones (45%). Urban respondents reported more frequent daily use of 

AI tools and expressed more positive perceptions regarding their benefits. In contrast, rural institutions 

face challenges such as inadequate infrastructure, limited internet connectivity, and a lack of AI-related 

training opportunities. Likert scale responses further support this divide—urban participants showed 

stronger agreement with statements about AI’s usefulness, while rural respondents emphasized structural 

and institutional barriers. A Chi-square test confirmed a statistically significant association between 

geographical location and AI adoption, with a p-value less than 0.00000004, leading to the rejection of 

the null hypothesis. These results underscore a pronounced digital divide in AI implementation across 

Indian higher education. Urban institutions are evidently better positioned to leverage AI innovations, 

while rural counterparts risk exclusion without strategic intervention. Bridging this gap through targeted 

policy measures, infrastructure enhancement, and capacity building is essential for achieving equitable 

and inclusive educational advancement. 
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