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Abstract: 

Environmental, Social, and Governance (ESG) reporting has become a critical component of 

corporate sustainability, governing compliance, and stakeholder decision-making. However, ESG 

education and reporting practices face challenges such as fragmented standards, data complexity, 

inconsistent disclosure quality, and limited expertise across organizations. This paper proposes an AI-

driven education system designed to enhance ESG reporting knowledge, skills, and consistency through 

intelligent learning and decision-support mechanisms. The system integrates natural language processing, 

machine learning, and knowledge-graph technologies to analyze ESG frameworks, regulatory guidelines, 

and corporate disclosures, providing adaptive educational content and real-time reporting assistance. By 

offering personalized learning pathways, automated gap analysis, and explainable AI-based feedback, the 

platform supports learners and practitioners in understanding ESG concepts, aligning reports with global 

standards, and improving transparency and accuracy. The proposed approach aims to reduce reporting 

inconsistencies, accelerate ESG competency development, and support sustainable decision-making while 

positioning AI as an assistive tool that complements human judgment and ethical oversight in ESG 

practices. 

Keywords: ESG, AI, Decision Support System, Natural Language Processing (NLP)  

Introduction:  

Environmental, Social, and Governance 

(ESG) disclosure has also become an important 

consideration for organizations to pursue 

sustainable growth. ESG performance creates an 

impact on the investment process, legal 

requirements, and the image of an organization. 

Traditional ESG disclosure appears to be manual, 

subjective, and non-standardized. On the parallel 

front, the spread of education regarding ESG 

knowledge and its related aspects appears to be 

disparate and academic. 

Artificial intelligence-driven Decision 

Support Systems (DSS) is an opportunity to 

change the state of both ESG reporting as well as 

education. By incorporating artificial intelligence 

(AI) tools, including machine learning, natural 

language processing, or predictive analytics into 

DSS, the decision support tool will be fully 

computerized. 

It will analyze existing research regarding 

the use of AI-powered DSS to improve ESG 

reporting and education and will also point to 

various technological aspects involved within it. 

 

Background: 

1. ESG Reporting: Challenges and Trends: 

ESG reporting demands that organizations 

make public non-financial information related to 

sustainability practices and effects. Leading 

frameworks (GRI, SASB, and TCFD) attempt to 
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create structure around reporting, but problems 

remain: 

• Quantity and quality of data: The ESG data 

comes from human reporting, sensors, and 

third-party sources. 

• Gaps in standardization: Various sectors 

apply different units. 

• Timeliness: There are delays in reporting 

• Subjectivity: Human judgment allows for 

variation 

2. Decision Support Systems: 

The Decision Support Systems (DSS) are 

tools used in decision-making, encompassing 

aspects of data aggregation, analysis, and user 

interfaces. The traditional DSS enhances 

efficiency in decision-making, which is based on 

structured data and rules. 

3. AI for Decision Support: 

AI technology such as deep learning, 

NLP, and knowledge graphs has helped DSS 

grow beyond the boundaries of traditional rules 

and learn patterns in unstructured data. AI is able 

to understand text, make predictions, and provide 

insights. 

 

Conceptual framework: 

An AI-Driven DSS in the realm of ESG 

can be described as: 

1. Gathers information from internal 

databases, sustainability reports, social 

media, and sensors. 

2. Uses data from AI processing modules for 

cleaning, classification, and normalization. 

3. Analyze data using machine learning 

algorithms in order to understand trends, 

anomalies, and predictions. 

4. Providing decision support through the help 

of the dashboard. 

5. Facilitates learning by means of adaptive 

learning modules. 

Figure 1. Conceptual Architecture of AI-

Driven ESG DSS 

➢ Input Layer: ESG Factors 

(emissions, gender diversity, risk 

measures), News, Regulatory 

Information. 

➢ AI Engine: Uses NLP for text analysis, 

ML for predictive analysis, and graphs 

for entities. 

➢ Decision Layer: Risk scoring, 

Benchmarking, Forecast 

➢ Output Layer: Interactive dashboards, 

reports, educational content modules. 

 

AI components of ESG DSS: 

1. Natural Language Processing (NLP): 

It enables the extraction of ESG key 

words and themes from text materials like 

policies, articles, and ESG disclosure reports: 

• Sentiment analysis to determine the 

perceived view. 

• Entity recognition for the detection of firms 

and legal phrases. 

• topic modelling to extract thematic patterns 

Machine Learning & Predictive Models: 

In Supervised and unsupervised learning 

algorithms assisted: 

• Predicting ESG scores in Group firms with 

convergent ESG characteristics. 

• Anomaly/outlier detection in sustainability 

metrics. 

Knowledge Graph: 

Semantic networks connecting entities 

(companies, standards, indicators) will enable: 

• Linked models  

• Cross reference of regulatory requirements. 

Improved data interpretability 

Reinforcement Learning for Education: 

Technological tools such as adaptive 

learning platforms can utilize Reinforcement 

Learning to provide personalized ESG learning: 
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• Suggestions for subsequent modules based 

on learner activity. 

• Real-time feedback and online assessments 

should be provided. 

 

Applications: 

1. Real-Time ESG: 

AI-powered DSS are also able to process 

and gather company disclosures as well as 

publicly available data to produce near-real-time 

ESG scorecards. 

2. Regulatory Compliance: 

By encoding the standards (for example, 

EU CSRD or SEC ESG rules), the process can 

identify compliance gaps and make 

recommendations for fixes. 

3. Investment Decision Support: 

Investors can leverage AI results to scan 

investment portfolios for potential ESG risks and 

forecast related financial outcomes. 

4. Education and Training: 

Universities and companies are in a position to 

use AI-enriched cur 

• Interactive modules that adjust according to 

the progress made by the learner 

• ESG simulation choice scenarios. 

• Gamified dashboards. 

 

Challenges and Limitations: 

1. Data Quality and Bias: 

Such AI systems require good data to 

perform well. ESG data can be skewed by 

coverage bias. 

2. Explainability and Trust: 

The AI system's decision-making 

process should also be transparent to all parties 

involved. The reason for this is that deep learning 

systems lack 

 

 

 

 

3. Regulatory Uncertainty: 

This poses problems in model 

development due to constantly emerging ESG 

standards. 

4. Ethical: 

Issues such as privacy, data ownership, 

and fairness in algorithms must therefore be 

protected. 

 

Future Research Directions: 

• Explainable AI (XAI) specifically designed 

for ESG 

• Federated Learning for Preserving Privacy. 

• Hybrid learning platforms that integrate the 

use of AI systems with human mentoring. 

• Global multilingual NLP focus on ESG 

disclosures. 

 

Conclusion: 

Artificial Intelligence-driven Decision 

Support Systems have immense potential in terms 

of ESG reporting and educating. These systems 

can make use of artificial intelligence in order to 

remove the gaps that exist in terms of current 

reporting. In spite of the challenges that are posed 

by data quality and explain ability, the application 

of artificial intelligence in ESG frameworks 

functions as the new frontier. 
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Abstract: 

With the rapid advancement of Artificial Intelligence (AI), digital platforms have increasingly 

adopted AI-powered algorithms to personalize content, advertisements, and product recommendations. In 

2024, India’s e-commerce market is expected to exceed US$120 billion, largely driven by algorithm-based 

personalization and predictive analytics. In this evolving digital ecosystem, understanding how AI-powered 

algorithms influence buying behaviour has become crucial, particularly among college students who are 

digitally active and technology-savvy consumers. 

This study aims to examine the influence of AI-powered algorithms on the buying behaviour of 

college students by analyzing how recommendation systems, targeted advertisements, dynamic pricing, and 

personalized content shape purchase decisions. The research adopts a survey-based approach to study 

students’ exposure to AI-driven platforms such as e-commerce websites and social media applications. The 

study further explores students’ trust in algorithmic recommendations, emotional triggers such as 

convenience and fear of missing out (FOMO), and their role in impulse buying behaviour. 

The findings of the study aim to identify the extent to which AI-powered algorithms subconsciously 

influence purchase decisions and highlight the psychological and behavioural impact of algorithmic 

marketing on young consumers. 

Keywords: Artificial Intelligence, Algorithms, Buying Behaviour, College Students, Personalization, 

Online Shopping future of middle-power diplomacy in a contested world. 

 

Introduction:  

In today’s digitally driven marketplace, 

Artificial Intelligence has emerged as a 

transformative force in shaping consumer 

behaviour. AI-powered algorithms analyze vast 

amounts of consumer data to predict preferences, 

personalize recommendations, and influence 

purchase decisions in real time. Platforms such as 

Amazon, Flipkart, Instagram, YouTube, and food 

delivery applications rely heavily on algorithm-

driven systems to enhance user engagement and 

increase sales. 

College students represent a significant 

consumer segment due to their high exposure to 

digital platforms, frequent online shopping habits, 

and openness to technological innovations. 

Unlike traditional advertising, AI-powered 

algorithms work subtly by tracking browsing 

history, past purchases, search behaviour, and 

engagement patterns, thereby influencing buying 

decisions often without the consumer’s conscious 

awareness. 

This study seeks to explore the 

relationship between AI-powered algorithmic 

exposure and buying behaviour among college 

students. Understanding this relationship is 

essential for marketers, educators, and 

policymakers, as AI-driven marketing raises 

concerns related to impulse buying, ethical 

persuasion, and consumer autonomy. 
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The increasing integration of AI into 

everyday digital interactions has blurred the 

distinction between consumer choice and 

algorithmic influence. Hence, this research 

attempts to examine the psychological, emotional, 

and behavioural factors that drive purchase 

decisions under the influence of AI-powered 

algorithms. 

 

Research Question: 

To study the influence of AI-powered 

algorithms on buying behaviour of college 

students. 

Objectives: 

1. To examine the level of exposure of college 

students to AI-powered digital platforms 

2. To study the influence of AI-based product 

recommendations on buying decisions 

3. To explore the psychological and emotional 

factors contributing to AI-driven buying 

behaviour 

4. To identify factors responsible for impulse 

buying influenced by AI algorithms 

5. To determine which AI-enabled platforms 

most influence purchase behaviour 

6. To assess the role of algorithmic 

personalization, discounts, and limited-time 

offers 

7. To study the extent to which awareness of AI 

reduces impulsive buying behaviour 

 

Review of Literature: 

Abraham et al. (2020) studied the impact of AI-

based recommendation systems on online 

consumer behaviour and found that algorithmic 

personalization significantly increased impulse 

buying intentions among young consumers. 

Lee and Kim (2019) observed that AI-powered 

personalization enhances convenience, 

enjoyment, and engagement, indirectly 

influencing purchase decisions in digital 

environments. 

Morris et al. (2021) analyzed the role of 

predictive analytics in e-commerce and concluded 

that algorithm-driven suggestions strongly 

influence unplanned purchases, especially among 

students and young adults. 

Verma and Sharma (2022) found that Indian 

college students trust algorithm-generated 

recommendations more than traditional 

advertisements due to perceived relevance and 

accuracy. 

 

Methodology: 

For the purpose of data collection, a 

structured questionnaire was designed to collect 

responses related to the influence of AI-powered 

algorithms on buying behaviour. Due to time 

constraints, the sample size was limited to 120 

respondents. The responses were analyzed using a 

one-sample t-test. Frequency distribution was 

applied to responses measured on nominal and 

ordinal scales to study the influence of AI-

powered algorithms on buying behaviour of 

college students. 

 

Scope of Study: 

The study is conducted by collecting data 

from college students belonging to Mumbai and 

Thane city. 

 

Limitations of Study: 

The research is limited to Thane city. The 

findings of the study may not be applicable to 

students from other regions. 

 

Findings: 

Exposure to AI-powered platforms such 

as e-commerce websites and social media 

applications increases the likelihood of impulse 

buying. Psychological and emotional factors such 

as convenience, FOMO, personalized discounts, 

and limited-time recommendations significantly 

contribute to AI-driven buying behaviour. 
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Data Analysis: 

How often do you engage with AI-powered 

digital platforms? 

Interpretation & Findings: 

87% of respondents engage with AI-powered 

platforms several times a day, 8% once per day, 

and 5% occasionally. This indicates high 

exposure to algorithm-driven content. 

 

Which AI-powered platforms influence your 

buying decisions the most? 

Interpretation & Findings: 

78% of respondents reported e-commerce 

platforms, 72% social media applications, 55% 

video streaming platforms, and 38% food delivery 

apps. 

 

Do you trust product recommendations 

generated by AI algorithms? 

Interpretation & Findings: 

61% respondents agreed, 27% were neutral, and 

12% disagreed, indicating moderate to high trust 

in algorithmic recommendations. 

 

Have you made impulse purchases influenced 

by AI recommendations in the past six 

months? 

Interpretation & Findings: 

41% respondents agreed, 36% disagreed, and 

23% were unsure, suggesting significant 

algorithmic influence on impulse buying.  

 

Which factors most influence AI-driven 

impulse buying? 

Interpretation & Findings: 

52% convenience, 39% discounts, 31% FOMO, 

24% personalized recommendations, and 14% 

brand familiarity. 

 

 

 

Do you think AI algorithms intentionally 

encourage impulse buying? 

Interpretation & Findings: 

69% respondents agreed, 22% disagreed, and 9% 

remained neutral. 

 

One Sample t-Test: 

Objective: 

To identify positive (favorable) or negative 

(unfavorable) influence of AI-powered algorithms 

on buying behaviour of college students.  

 

Hypotheses: 

H₀: There is no significant influence of AI-

powered algorithms on buying behaviour. 

H₁: There is a significant influence of AI-powered 

algorithms on buying behaviour. 

 

Significance Level: 

α = 0.05 (non-directional → 0.025) 

Table 1: One Sample t-Test 

Parameter p-

Value 

Result 

AI recommendations 

influence buying decisions 

< .001 Reject 

H₀ 

Trust in AI-based 

suggestions 

< .001 Reject 

H₀ 

Urge to buy after 

personalized 

recommendations 

< .001 Reject 

H₀ 

Frequency of impulse buying 

due to AI 

< .001 Reject 

H₀ 

Importance of AI-based 

discounts 

< .001 Reject 

H₀ 

Importance of limited-time 

AI offers 

< .001 Reject 

H₀ 

 

Table 2: One Sample Statistics 

Parameters Mean Perception 

AI recommendations 

influence purchases 

3.42 Positive 

Trust in AI suggestions 3.28 Positive 

Immediate urge to 

purchase 

2.89 Negative 

Frequency of impulse 

buying 

3.36 Positive 

Importance of discounts 3.51 Positive 

Importance of limited-

time offers 

3.29 Positive 
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Conclusion and Recommendation: 

The study concludes that AI-powered 

algorithms significantly influence the buying 

behaviour of college students. Algorithmic 

personalization, discounts, and limited-time offers 

create an environment conducive to impulse 

buying. While AI enhances convenience and 

shopping efficiency, it also increases unplanned 

purchases. Students exhibit planned impulse 

buying behaviour, where decisions are driven by 

algorithmic suggestions and promotional triggers. 

There is a need for greater awareness regarding 

algorithmic influence and ethical use of AI in 

marketing practices. 

 

Social Relevance of the Study: 

This study highlights the growing 

influence of AI on consumer psychology and 

behaviour. Understanding algorithmic persuasion 

can help consumers make informed decisions 

while enabling businesses to adopt ethical AI 

practices. The research contributes to awareness 

about digital literacy and responsible 

consumption among young consumers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Future Scope for Research: 

Future studies can explore the impact of 

AI-driven buying behaviour on students’ financial 

well-being and long-term consumption patterns. 
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Abstract: 

Artificial Intelligence (AI) is transforming higher education by influencing teaching, learning, 

assessment, and administration. While offering benefits such as efficiency, personalization, and 

accessibility, AI also raises ethical concerns, including academic integrity, data privacy, and 

accountability. This study examines faculty and student awareness, perceptions, and attitudes toward 

responsible AI use in selected colleges in Thane district. Findings emphasize the need for ethical 

frameworks, institutional policies, and awareness programs to ensure AI serves as a supportive academic 

tool, enhancing learning without replacing human intelligence or originality. 

Keywords: Artificial Intelligence, Ethics, Responsible Use, Higher Education, Academic Integrity 

Introduction:  

Background of the Study: 

Artificial Intelligence (AI) is increasingly 

integrated into higher education through tools 

supporting content creation, personalized 

learning, research, and administrative tasks. 

Intelligent tutoring systems, automated grading, 

plagiarism detection, and generative AI platforms 

are widely used by students and faculty. While 

these tools can enhance learning outcomes and 

institutional efficiency, uninformed use raises 

ethical concerns. In Indian colleges, AI adoption 

often outpaces the development of regulatory and 

ethical guidelines. Misuse for academic 

dishonesty, lack of transparency, algorithmic bias, 

and data privacy issues are growing challenges. 

Thus, examining stakeholders’ perceptions and 

responsible AI use in higher education is 

essential. 

 

Statement of the Problem: 

Despite growing AI adoption in higher 

education, ethical and responsible use remains 

unclear. Many colleges lack policies, training, and 

frameworks to guide faculty and students, risking 

misuse and compromised academic integrity. This 

study explores stakeholders’ perceptions and 

identifies areas where institutional support and 

ethical guidance are needed for responsible AI 

use. 

 

Objectives of the Study: 

1. To assess the level of awareness of AI tools 

among faculty and students. 

2. To examine perceptions regarding 

responsible and ethical use of AI in higher 

education. 

3. To identify concerns related to plagiarism, 

data privacy, and bias associated with AI 

usage. 

4. To understand the role of institutional 

policies and support in promoting ethical 

AI practices. 

5. To suggest measures for encouraging 

responsible and ethical use of AI in 

colleges. 
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Scope of the Study: 

1. Limited to selected colleges affiliated with 

the University of Mumbai in Thane district. 

2. Respondents include faculty and students 

from various disciplines. 

3. Focuses on academic use of AI tools; 

technical development of AI systems is not 

covered. 

 

Limitations of the Study: 

• The study is limited to selected colleges in 

Thane District, which may restrict the 

generalizability of the findings. 

• The study is based on self-reported 

perceptions of respondents, which may be 

subject to personal bias. 

 

Review of Literature: 

Artificial Intelligence (AI) is increasingly 

integrated into higher education, transforming 

teaching, learning, and assessment. AI 

applications such as adaptive learning systems, 

intelligent tutoring, and automated feedback 

enhance personalization and efficiency by 

supporting learners and assisting educators in 

instructional planning (Holmes et al., 2019). 

Despite these benefits, ethical challenges 

are widely highlighted. Floridi et al. (2018) argue 

that ethical AI should be grounded in 

transparency, accountability, and human 

oversight to ensure trust and fairness. Academic 

integrity is a major concern, as AI use by students 

raises issues of authorship, originality, and 

plagiarism, especially without clear institutional 

guidelines (Selwyn, 2019; Eaton, 2021). 

Data privacy and security are central, as AI often 

relies on large volumes of student data, posing 

privacy risks if safeguards are absent (Zawacki-

Richter et al., 2019; UNESCO, 2021). 

Algorithmic bias and fairness are also critical, as 

AI trained on unrepresentative data can produce 

unequal outcomes and reinforce disparities (Jobin 

et al., 2019). 

Institutional readiness and governance are 

important for ethical AI adoption. The lack of 

policies and frameworks creates inconsistent 

practices and uncertainty among faculty and 

students (Holmes et al., 2022). Structured 

training, policy development, and continuous 

oversight are recommended to promote 

responsible AI use. 

Overall, while AI has the potential to 

enhance higher education, its ethical and 

responsible use depends on clear policies, ethical 

guidelines, AI literacy, and ongoing monitoring. 

These findings provide a foundation for 

examining faculty and student perceptions of 

ethical AI use in colleges. 

 

Hypotheses of the Study: 

Hypothesis 1: 

H₀₁: There is no significant difference between 

faculty and students in AI awareness and usage. 

Ha₁: There is a significant difference between 

faculty and students in AI awareness and usage. 

Hypothesis 2: 

H₀₂: There is no significant relationship between 

AI usage and ethical concerns. Ha₂: There is a 

significant relationship between AI usage and 

ethical concerns.  

Hypothesis 3: 

H₀₃: Institutional support does not significantly 

influence perceptions of ethical AI use. 

Ha₃: Institutional support significantly influences 

perceptions of ethical AI use. 

 

Research Methodology: 

Research Design: 

A quantitative, survey-based design was 

used to examine students’ and faculty members’ 

perceptions of the responsible and ethical use of 

Artificial Intelligence (AI) in higher education. 
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Data were collected via a structured questionnaire 

administered through Google Forms. 

Sampling Method: 

Population: Students and faculty from selected 

colleges in Thane District affiliated with the 

University of Mumbai 

Sample Size: 150 students and 50 faculty 

members 

Sampling Technique: Non-probability 

convenience sampling 

 

Data Collection: 

Primary data were collected using a 

digital Google Forms questionnaire. 

Participation was voluntary, and responses were 

anonymized to ensure confidentiality and 

unbiased feedback. 

Data Analysis: 

1. Descriptive analysis: Frequency and 

percentage distribution of responses 

2. Mean and standard deviation: To assess 

overall perception levels 

3. Inferential analysis: Independent sample t-

test and correlation analysis (where 

applicable) 

4. Graphical representation: Bar charts and 

tables to aid interpretation 

 

Data Analysis and Interpretation: 

Descriptive Analysis: 

Awareness and Usage of AI in Higher 

Education 

Table 1: Descriptive Statistics of AI Awareness and Usage 

Statement Code Statement Mean Std. Deviation 

AU1 Active use of AI tools for learning or 

teaching 

4.19 1.03 

AU2 Understanding benefits of AI in higher 

education 

4.16 1.11 

AU3 Understanding limitations and risks of AI 

tools 

4.22 1.18 

AU4 Awareness of AI tools for academic 

purposes 

3.78 1.04 

Overall, AI 

Awareness & Usage 

Composite Mean 4.09 1.09 

 

 

Figure 1: Level of AI Awareness and Usage 

Interpretation: AI Awareness and Usage: 

Table 1 and Figure 1 show respondents’ 

awareness and usage of AI tools. The overall 

mean of 4.09 indicates high awareness and 

frequent use. Mean scores for understanding 

benefits (4.16) and limitations/risks (4.22) suggest 
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a balanced and informed perspective. Overall, 

respondents demonstrate a positive and 

responsible attitude toward AI in higher 

education. 

 

Ethical Concerns Related to AI in Higher Education: 

Table 2: Descriptive Statistics of Ethical Concerns Related to AI 

Statement Code Statement Mean Std. Deviation 

EC1 AI should not replace original thinking or 

creativity 

4.19 1.12 

EC2 Concern about plagiarism or academic 

dishonesty 

4.06 1.13 

EC3 Concern about data privacy and misuse 4.19 1.03 

EC4 AI tools may introduce bias 4 0.98 

EC5 Importance of ethical guidelines in AI usage 4.38 0.87 

Overall Ethical 

Concerns 

Composite Mean 4.14 1.02 

 

 

Figure 2: Level of Ethical Concerns Related to AI 

 

Interpretation: Ethical Concerns Related to 

AI 

Table 2 and Figure 2 illustrate perceptions 

of ethical concerns. The composite mean of 4.14 

reflects high ethical awareness. Respondents 

strongly agree on the importance of guidelines 

(4.38) and recognize issues like plagiarism, data 

privacy, and bias (4.00–4.19). This indicates 

consciousness of ethical challenges and the need 

for responsible AI use. 

 

Institutional Support for Ethical AI Use in Higher Education: 

Table 3: Descriptive Statistics of Institutional Support for Ethical AI Use 

Statement Code Statement Mean Std. Deviation 

IS1 College provides guidance or training 

on AI use 

4 0.98 

IS2 College monitors AI usage ethically 4 1.08 

IS3 Need for formal policies on ethical AI 

use 

4.19 0.93 

Overall Institutional 

Support 

Composite Mean 4.18 1.04 
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Figure 3: Level of Institutional Support for Ethical AI Use 

 

Interpretation: Institutional Support for 

Ethical AI Use 

Table 3 and Figure 3 show perceptions of 

institutional support. The overall mean of 4.18 

suggests agreement on the role of institutions in 

guiding ethical AI practices. High scores for 

formal policies (4.19) and monitoring (4.00) 

highlight expectations for structured guidelines, 

training, and regulation. 

 

Perceptions of Responsible and Ethical AI Use in Higher Education: 

Table 4: Perceptions of Responsible and Ethical AI Use 

Statement 

Code 

Statement Mean Std.  Deviation 

RA1 Workshops and awareness programs on AI 

ethics are useful 

4.34 1.1 

RA2 Faculty–student collaboration is needed for 

ethical AI use 

4.28 1.02 

Overall 

Responsible AI 

Perception 

Composite Mean 4.28 1.02 

 

 

Figure 4: Level of Perceptions of Responsible and Ethical AI Use 
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Interpretation: Perceptions of Responsible 

and Ethical AI Use 

Table 4 and Figure 4 present perceptions 

of initiatives promoting responsible AI use. The 

overall mean of 4.28 indicates strong agreement 

on the usefulness of workshops, awareness 

programs, and faculty–student collaboration, 

suggesting these strategies are effective for 

fostering ethical AI practices. 

 

Mean Scores of Key Constructs Related to Ethical AI Use: 

 

Figure 5: Mean Scores of Key Constructs Related to Ethical AI Use Interpretation: 

Figure 5 shows mean scores of key 

constructs, reflecting high AI awareness and 

usage, ethical concerns, institutional support, and 

perceptions of responsible AI use, indicating an 

overall positive perception across all dimensions. 

 

Hypothesis Testing: 

Table 5: Summary of Hypothesis Testing Results 

Hypothesis Test Applied Statistical Value p-value Decision 

H₀₁ Independent t-test t = −1.16 0.254 Accepted 

H₀₂ Pearson Correlation r = 0.74 < .001 Rejected 

H₀₃ Pearson Correlation r = 0.70 < .001 Rejected 

 

The Independent t-test shows no 

significant difference between faculty and 

students in AI awareness, leading to the 

acceptance of H₀₁. Pearson correlation indicates a 

strong, significant relationship between awareness 

and AI usage, resulting in the rejection of H₀₂. A 

significant positive relationship is observed 

between ethical concerns and support for formal 

AI policies, leading to the rejection of H₀₃. 

 

 

Findings of the Study: 

• Respondents showed high awareness and 

frequent use of AI tools. 

• Faculty and students recognized AI’s 

usefulness in teaching and learning. 

• Ethical concerns, including plagiarism, 

data privacy, and bias, were acknowledged. 

• AI usage was positively related to ethical 

awareness, reflecting responsible attitudes. 

• Institutional support through guidelines, 

training, and monitoring was crucial. 
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• Workshops, awareness programs, and 

faculty-student collaboration promoted 

responsible AI adoption. 

• Overall, AI adoption is increasing 

alongside growing ethical consciousness. 

 

Conclusion: 

The study examined the responsible and 

ethical use of Artificial Intelligence in higher 

education institutions in Thane District. Findings 

reveal that faculty and students actively use AI 

tools and acknowledge their benefits, while being 

aware of ethical challenges such as plagiarism, 

data privacy, and bias. Ethical awareness and 

institutional support, including guidelines, 

training, and monitoring, are crucial for fostering 

responsible AI practices. The study concludes 

that the ethical and responsible integration of AI 

is essential for maintaining academic integrity 

and ensuring the sustainable adoption of 

emerging technologies in higher education. 

 

Recommendations: 

• Establish clear institutional policies for 

ethical AI use. 

• Conduct regular workshops and training on 

responsible AI practices. 

• Promote academic integrity alongside 

constructive AI use. 

• Guide students on ethical and appropriate 

AI usage. 

• Encourage collaboration to develop 

context-specific ethical AI frameworks. 
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Abstract:  

Academic libraries are undergoing a significant transformation in response to the growing 

emphasis on sustainability, digital innovation, and national and global policy frameworks such as the 

Sustainable Development Goals (SDGs) and the National Education Policy (NEP) 2020. The present study 

examines the evolving role of academic libraries as sustainable knowledge institutions that actively support 

SDGs through academia–industry collaboration, resilient knowledge infrastructure, and enhanced 

educational and research services. By positioning libraries as strategic partners in quality education, 

innovation, and partnerships, the study highlights their contribution beyond traditional information 

provision toward inclusive and sustainable academic development. The findings, based on empirical 

evidence, reveal a strong and statistically significant perception of academic libraries as transformative 

agents in supporting SDGs, strengthening sustainable knowledge infrastructure, and facilitating NEP 2020 

objectives through collaborative and learner-centric initiatives. The results underscore the importance of 

academic libraries as dynamic knowledge hubs that integrate sustainability principles, policy alignment, 

and collaborative practices to remain relevant and impactful in the contemporary higher education 

ecosystem  

Keywords: Sustainable Development Goals, Academic Libraries, Knowledge Infrastructure. 

 

Introduction:  

The rapid advancement of Artificial 

Intelligence (AI) is fundamentally reshaping the 

landscape of higher education, knowledge 

creation, and information dissemination. 

Academic libraries, traditionally positioned as 

custodians of knowledge and facilitators of 

learning, are now entering a transformative phase 

where digital intelligence, automation, and data-

driven services redefine their core functions. In 

this evolving environment, the concept of 

Sustainable Knowledge Infrastructure (SKI) has 

gained prominence, emphasizing resilient, 

adaptive, and ethically grounded systems that 

support long-term academic and research needs. 

The integration of AI into library services 

necessitates a rethinking of infrastructure, 

governance, and service models to ensure 

sustainability, inclusivity, and academic integrity. 

Sustainable Knowledge Infrastructure 

refers to the interconnected framework of digital 

platforms, human expertise, policies, and 

technologies that enable the continuous creation, 

preservation, and equitable access to knowledge. 

In the context of academic libraries, sustainability 

extends beyond environmental considerations to 

include technological longevity, financial 

viability, data stewardship, and social 

responsibility. As AI technologies such as 

machine learning, natural language processing, 

and intelligent retrieval systems become 

embedded in library operations, libraries must 
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ensure that these innovations align with 

institutional missions and scholarly values. The 

challenge lies in balancing efficiency and 

automation with transparency, accountability, and 

user trust. 

Academic library services are undergoing 

a paradigm shift from collection-centric models to 

user-centric, intelligence-driven ecosystems. AI-

enabled services such as automated cataloguing, 

predictive analytics for collection development, 

personalized information retrieval, virtual 

reference assistants, and research impact 

assessment tools are redefining how users interact 

with libraries. These developments enhance 

service quality and accessibility but also 

introduce concerns related to data privacy, 

algorithmic bias, digital divide, and skill gaps 

among library professionals. Therefore, a 

sustainable framework is essential to guide the 

responsible adoption of AI while safeguarding the 

academic library’s role as a neutral, inclusive, and 

ethical knowledge institution. 

The transforming phase of Artificial 

Intelligence is characterized not merely by 

technological adoption but by institutional 

transformation. Academic libraries are 

transitioning into knowledge hubs, digital 

scholarship centers, and learning commons that 

support interdisciplinary research, open science, 

and lifelong learning. In this phase, sustainability 

depends on strategic planning, continuous 

professional development, collaborative 

partnerships, and robust policy frameworks. 

Libraries must invest in upskilling librarians as 

data curators, AI facilitators, and digital ethicists 

while simultaneously modernizing infrastructure 

to support interoperable, scalable, and secure 

knowledge systems. 

Against this backdrop, the present 

framework on Sustainable Knowledge 

Infrastructure and Academic Library Services 

seeks to conceptualize how libraries can 

effectively navigate the AI-driven transformation. 

By integrating technological innovation with 

sustainability principles, the framework aims to 

support academic libraries in enhancing service 

delivery, strengthening research ecosystems, and 

ensuring long-term relevance in the digital 

knowledge economy. Such a framework is critical 

not only for institutional resilience but also for 

reinforcing the library’s enduring mission of 

democratizing knowledge in an era increasingly 

shaped by artificial intelligence. 

The rapid advancement of Artificial 

Intelligence (AI) is fundamentally reshaping the 

landscape of higher education, knowledge 

creation, and information dissemination. 

Academic libraries, traditionally positioned as 

custodians of knowledge and facilitators of 

learning, are now entering a transformative phase 

where digital intelligence, automation, and data-

driven services redefine their core functions. In 

this evolving environment, the concept of 

Sustainable Knowledge Infrastructure (SKI) has 

gained prominence, emphasizing resilient, 

adaptive, and ethically grounded systems that 

support long-term academic and research needs. 

The integration of AI into library services 

necessitates a rethinking of infrastructure, 

governance, and service models to ensure 

sustainability, inclusivity, and academic integrity. 

Sustainable Knowledge Infrastructure 

refers to the interconnected framework of digital 

platforms, human expertise, policies, and 

technologies that enable the continuous creation, 

preservation, and equitable access to knowledge. 

In the context of academic libraries, sustainability 

extends beyond environmental considerations to 

include technological longevity, financial 

viability, data stewardship, and social 

responsibility. As AI technologies such as 

machine learning, natural language processing, 

and intelligent retrieval systems become 

embedded in library operations, libraries must 
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ensure that these innovations align with 

institutional missions and scholarly values. The 

challenge lies in balancing efficiency and 

automation with transparency, accountability, and 

user trust. 

Academic library services are undergoing 

a paradigm shift from collection-centric models to 

user-centric, intelligence-driven ecosystems. AI-

enabled services such as automated cataloguing, 

predictive analytics for collection development, 

personalized information retrieval, virtual 

reference assistants, and research impact 

assessment tools are redefining how users interact 

with libraries. These developments enhance 

service quality and accessibility but also 

introduce concerns related to data privacy, 

algorithmic bias, digital divide, and skill gaps 

among library professionals. Therefore, a 

sustainable framework is essential to guide the 

responsible adoption of AI while safeguarding the 

academic library’s role as a neutral, inclusive, and 

ethical knowledge institution. 

The transforming phase of Artificial 

Intelligence is characterized not merely by 

technological adoption but by institutional 

transformation. Academic libraries are 

transitioning into knowledge hubs, digital 

scholarship centers, and learning commons that 

support interdisciplinary research, open science, 

and lifelong learning. In this phase, sustainability 

depends on strategic planning, continuous 

professional development, collaborative 

partnerships, and robust policy frameworks. 

Libraries must invest in upskilling librarians as 

data curators, AI facilitators, and digital ethicists 

while simultaneously modernizing infrastructure 

to support interoperable, scalable, and secure 

knowledge systems. 

Against this backdrop, the present 

framework on Sustainable Knowledge 

Infrastructure and Academic Library Services 

seeks to conceptualize how libraries can 

effectively navigate the AI-driven transformation. 

By integrating technological innovation with 

sustainability principles, the framework aims to 

support academic libraries in enhancing service 

delivery, strengthening research ecosystems, and 

ensuring long-term relevance in the digital 

knowledge economy. Such a framework is critical 

not only for institutional resilience but also for 

reinforcing the library’s enduring mission of 

democratizing knowledge in an era increasingly 

shaped by artificial intelligence. 

 

Review of Literature: 

1. Aharony (2020), In the research titled “The 

influence of artificial intelligence on 

academic libraries: An exploratory analysis” 

The study concludes that artificial intelligence 

is increasingly perceived as a transformative 

force in academic libraries, particularly in 

enhancing service efficiency, decision-

making, and user engagement. While 

librarians acknowledge the potential of AI-

driven tools for improving information 

retrieval and operational processes, the 

research highlights a cautious attitude due to 

concerns over ethical implications, data 

privacy, and professional skill gaps. The 

findings emphasize the need for structured 

training, policy development, and strategic 

planning to ensure that AI adoption aligns 

with the core values of librarianship and 

contributes to sustainable academic library 

development. 

2. Cox, et.al (2019), In the research titled “The 

intelligent library: Thought leaders’ views on 

the likely impact of artificial intelligence on 

academic libraries” This study concludes that 

academic libraries are on the threshold of 

becoming intelligent knowledge ecosystems, 

driven by artificial intelligence and data-

centric technologies. Thought leaders 

anticipate significant changes in library roles, 
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services, and professional identities, with 

librarians evolving into facilitators of digital 

scholarship and data stewardship. However, 

the study stresses that technological 

advancement alone is insufficient; 

institutional culture, ethical governance, and 

long-term sustainability strategies are critical 

to ensuring that AI enhances rather than 

undermines the academic mission of libraries. 

3. Crews (2018), In the research titled 

“Artificial intelligence and libraries: 

Opportunities and challenges” The study 

concludes that artificial intelligence presents 

both unprecedented opportunities and 

complex challenges for libraries. While AI 

can significantly improve cataloguing, 

discovery systems, and user services, it also 

raises critical legal, ethical, and policy-related 

concerns, particularly regarding intellectual 

property, accountability, and transparency. 

The author emphasizes that libraries must 

proactively engage in policy formulation and 

ethical discourse to ensure responsible AI 

implementation, thereby safeguarding user 

rights and maintaining trust in academic 

information systems. 

4. Dwivedi., et al. (2021), In the research titled 

“Artificial intelligence (AI): Multidisciplinary 

perspectives on emerging challenges, 

opportunities, and agenda for research” This 

multidisciplinary study concludes that 

artificial intelligence has far-reaching 

implications across sectors, including 

education and academic libraries, 

necessitating a holistic and responsible 

approach to adoption. The research 

underscores that while AI enhances 

productivity, innovation, and decision-

making, it simultaneously introduces risks 

related to bias, governance, and social 

inequality. The authors advocate for 

collaborative research, regulatory 

frameworks, and ethical oversight to ensure 

that AI-driven systems contribute to 

sustainable and inclusive knowledge 

infrastructures. 

5. Floridi & Cowls (2019), In the research titled 

“A unified framework of five principles for 

AI in society” The study concludes that the 

sustainable deployment of artificial 

intelligence in society requires adherence to 

core ethical principles, including beneficence, 

non-maleficence, autonomy, justice, and 

explicability. These principles provide a 

robust normative framework that is highly 

relevant for academic libraries adopting AI 

technologies. The authors argue that 

integrating ethical governance into AI 

systems is essential for maintaining 

transparency, accountability, and public trust, 

thereby ensuring that AI serves as a 

responsible tool for knowledge dissemination 

and societal progress. 

6. Johnson & Palmer (2015), In the research 

titled “Advancing sustainability in academic 

libraries: A framework for action” This study 

concludes that sustainability in academic 

libraries must be approached as a 

multidimensional concept encompassing 

environmental responsibility, financial 

resilience, technological adaptability, and 

social impact. The proposed framework 

demonstrates that sustainable practices 

enhance institutional effectiveness and long-

term service quality. The authors emphasize 

that strategic leadership, stakeholder 

engagement, and continuous assessment are 

vital for embedding sustainability into library 

operations, especially in the context of 

emerging digital and intelligent technologies. 

7. Jones & Salo (2018), In the research titled 

“Learning analytics and academic libraries: A 

review of the literature” The study concludes 

that learning analytics present significant 
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opportunities for academic libraries to 

enhance student success, personalize services, 

and demonstrate institutional value. However, 

the findings also reveal substantial ethical and 

privacy concerns related to data collection, 

surveillance, and informed consent. The 

authors stress that libraries must adopt 

transparent policies, ethical guidelines, and 

collaborative governance models to ensure 

that learning analytics initiatives are 

sustainable, trustworthy, and aligned with the 

educational mission of academic institutions. 

 

Research Gap: 

The reviewed literature clearly establishes 

that artificial intelligence has the potential to 

transform academic libraries by enhancing service 

efficiency, user engagement, and knowledge 

management, while simultaneously raising critical 

ethical, legal, and governance concerns. However, 

a significant research gap exists in the form of an 

integrated, sustainability-oriented framework that 

systematically links AI adoption with sustainable 

knowledge infrastructure and academic library 

services. Most existing studies focus either on 

technological capabilities of AI, ethical 

principles, or sustainability in isolation, rather 

than examining how these dimensions interact 

during the transforming phase of artificial 

intelligence. Furthermore, there is limited 

empirical and conceptual research addressing how 

academic libraries can operationalize ethical AI, 

develop librarian competencies, and align 

institutional culture and policy with long-term 

sustainability goals. The lack of context-specific 

models, particularly for academic institutions in 

developing and transitional knowledge 

economies, underscores the need for a 

comprehensive framework that guides libraries in 

adopting AI responsibly while ensuring 

resilience, inclusivity, and alignment with their 

core academic mission. 

 

Research Methodology: 

The study adopts a descriptive and 

analytical research design to examine the role of 

academic libraries in supporting SDGs, 

developing sustainable knowledge infrastructure, 

and facilitating academia–industry collaboration 

under NEP 2020. Primary data were collected 

from 60 respondents associated with academic 

libraries using a structured questionnaire 

measured on a Likert scale. The reliability and 

consistency of responses were ensured through 

appropriate statistical measures. Data analysis 

was carried out using a one-sample t-test with a 

predefined test value of 60 to evaluate the 

significance of perceptions across the stated 

objectives. Mean scores and rank analysis were 

used to interpret key dimensions and priorities, 

enabling a comprehensive assessment of the 

transformative role of academic libraries in the 

contemporary higher education context 

 

Data Analysis: 

Objective and Hypothesis: 

Objective 1. To examine the transformative 

role of academic libraries in supporting the 

Sustainable Development Goals (SDGs). 

Null Hypothesis H01: There is no significant 

transformative role of academic libraries in 

supporting the Sustainable Development Goals 

(SDGs). 

Alternate Hypothesis H11: There is a significant 

transformative role of academic libraries in 

supporting the Sustainable Development Goals 

(SDGs). 

To study the above null hypothesis, one sample 

Test is applied and results are as follows: 
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One-Sample Test 

 

Test Value = 60 

t df P-value 

Mean 

Difference 

Academia–Industry 

Collaboration 

6.104 59 .000 10.000 

 

Interpretation: The above results indicate that 

calculated p-value is 0.000. It is less than 0.05. 

Therefore, one sample test is rejected. Hence Null 

hypothesis is rejected and the alternate hypothesis 

is accepted. 

Conclusion: There is a significant 

transformative role of academic libraries in 

supporting the Sustainable Development Goals 

(SDGs). 

Findings: To understand the findings, mean score 

of role of academic libraries in supporting the 

Sustainable Development Goals (SDGs) are 

obtained and presented as follows: 

 

One-Sample Statistics 

 N Mean 

Std. 

Deviation 

Std. Error 

Mean 

Academia–Industry 

Collaboration 

60 70.00 12.689 1.638 

 

The one-sample statistics for Academia–

Industry Collaboration indicate that responses 

from 60 participants yielded a relatively high 

mean score of 70.00, suggesting a generally 

positive perception of collaboration between 

academic institutions and industry. The standard 

deviation of 12.689 shows a moderate level of 

variability among respondents, reflecting 

differences in individual experiences and 

viewpoints regarding the extent and effectiveness 

of such collaboration. The low standard error 

mean of 1.638 implies that the sample mean is a 

reliable estimate of the population mean, 

indicating consistency in the responses and 

strengthening the credibility of the findings 

related to academia–industry collaboration. 

 

Ranks 

 Mean Rank 

Academia–industry collaboration enhances the 

overall quality of library services. 

2.68 

Industry partnerships help libraries adopt 

emerging digital technologies. 

2.36 

Collaboration with industry improves the 

professional skills of library staff. 

2.37 

Academic libraries benefit from joint research 

and innovation initiatives with industry. 

2.60 

 

The rank analysis shows that academia–

industry collaboration enhancing the overall 

quality of library services received the highest 

mean rank (2.68), indicating that respondents 

perceive service quality improvement as the most 

significant outcome of such collaboration. This is 

closely followed by the view that academic 

libraries benefit from joint research and 



IJAAR    Vol. 7 No. 16  ISSN – 2347-7075 
 

 

21 

innovation initiatives with industry (mean rank 

2.60), highlighting the importance of 

collaborative knowledge creation and innovation. 

Comparatively, collaboration improving the 

professional skills of library staff (mean rank 

2.37) and industry partnerships helping libraries 

adopt emerging digital technologies (mean rank 

2.36) received slightly lower but still substantial 

rankings, suggesting that while skill development 

and technology adoption are important benefits, 

respondents prioritize service enhancement and 

research-oriented outcomes in academia–industry 

collaboration. 

Objective 2. To examine the components of 

sustainable knowledge infrastructure in an 

academic library. 

Null Hypothesis H02: There is no significant 

sustainable knowledge infrastructure in an 

academic library. 

Alternate Hypothesis H12: There is a significant 

sustainable knowledge infrastructure in an 

academic library. 

To study the above null hypothesis, one sample 

Test is applied and results are as follows: 

One-Sample Test 

 

Test Value = 60 

t df P-value 

Mean 

Difference 

SDGs & 

Libraries 

2.675 59 .010 3.833 

 

Interpretation: The above results indicate that 

calculated p-value is 0.010. It is less than 0.05. 

Therefore, one sample test is rejected. Hence Null 

hypothesis is rejected and Alternate hypothesis is 

accepted. 

Conclusion: There is a significant sustainable 

knowledge infrastructure in an academic library. 

Findings: To understand the findings, mean score 

of sustainable knowledge infrastructure in an 

academic library are obtained and presented as 

follows: 

 

One-Sample Statistics 

 N Mean 
Std. 

Deviation 

Std. Error 

Mean 

SDGs & 

Libraries 
60 63.83 11.099 1.433 

 

The one-sample statistics for SDGs & 

Libraries show that responses from 60 

participants resulted in a mean score of 63.83, 

indicating a generally favorable perception of the 

role of libraries in supporting Sustainable 

Development Goals. The standard deviation of 

11.099 reflects a moderate spread of responses, 

suggesting some variation in awareness and 

experiences among respondents. The relatively 

low standard error mean of 1.433 indicates that 

the sample mean is a reliable estimate of the 

population mean, lending credibility to the 

findings regarding the contribution of libraries 

toward achieving SDGs. 
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Ranks 

 Mean Rank 

Academic libraries play an important role in achieving 

Sustainable Development Goals (SDGs). 

2.53 

Library services significantly contribute to SDG 4 (Quality 

Education). 

2.65 

Libraries support innovation and infrastructure 

development aligned with SDG 9. 

2.54 

Partnerships developed by libraries contribute to SDG 17 

(Partnerships for Goals). 

2.28 

 

The rank analysis indicates that library 

services significantly contributing to SDG 4 

(Quality Education) received the highest mean 

rank (2.65), highlighting that respondents strongly 

associate academic libraries with educational 

quality and inclusive learning. This is followed by 

perceptions that libraries support innovation and 

infrastructure aligned with SDG 9 (mean rank 

2.54) and that academic libraries play an 

important overall role in achieving SDGs (mean 

rank 2.53), reflecting broad recognition of their 

developmental contribution. In comparison, 

partnerships developed by libraries contributing 

to SDG 17 received a slightly lower mean rank 

(2.28), suggesting that while partnerships are 

acknowledged, respondents perceive direct 

educational and innovation-related roles of 

libraries as more prominent. 

 

Objective 3. To examine the role of Academic 

Library in Academia-Industry Collaboration 

for achieving goal of NEP2020. 

Null Hypothesis H03: There is no significant role 

of Academic Library in Academia-Industry 

Collaboration for achieving goal of NEP2020. 

Alternate Hypothesis H13: There is a significant 

role of Academic Library in Academia-Industry 

Collaboration for achieving goal of NEP2020. 

To study the above null hypothesis, one sample 

Test is applied and results are as follows: 

 

One-Sample Test 

 

Test Value = 60 

t df P-value 

Mean 

Difference 

Modern Role of 

Libraries under NEP 

2020 

6.251 59 .000 12.833 

 

Interpretation: The above results indicate that 

calculated p-value is 0.000. It is less than 0.05. 

Therefore, one sample test is rejected. Hence Null 

hypothesis is rejected and Alternate hypothesis is 

accepted. 

Conclusion: There is a significant role of 

Academic Library in Academia-Industry 

Collaboration for achieving goal of NEP2020. 

Findings: To understand the findings, mean score 

of role of Academic Library in Academia-

Industry Collaboration for achieving goal of 

NEP2020are obtained and presented as follows: 
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One-Sample Statistics 

 N Mean 
Std. 

Deviation 

Std. Error 

Mean 

Modern Role of 

Libraries under NEP 

2020 

60 72.83 15.901 2.053 

 

The one-sample statistics for the Modern 

Role of Libraries under NEP 2020 reveal that 

responses from 60 participants produced a high 

mean score of 72.83, indicating strong agreement 

on the expanding and contemporary role of 

libraries as envisioned in the National Education 

Policy 2020. The standard deviation of 15.901 

suggests a moderate to high variation in 

perceptions, reflecting differences in institutional 

readiness and implementation levels across 

libraries. The standard error mean of 2.053 

remains relatively low, indicating that the sample 

mean is a dependable estimate of the population 

mean and supporting the reliability of findings 

related to the modern role of libraries under NEP 

2020. 

 

Ranks 

 Mean Rank 

Academic libraries actively support the objectives of the 

National Education Policy (NEP) 2020. 

2.47 

Libraries act as a bridge between academia and industry for 

knowledge sharing. 

2.47 

Library-led initiatives enhance research and innovation in 

higher education. 

2.53 

Librarians play a proactive role in improving student 

learning outcomes. 

2.54 

 

The rank analysis shows that librarians 

playing a proactive role in improving student 

learning outcomes received the highest mean rank 

(2.54), indicating that respondents perceive direct 

learner support as the most prominent aspect of 

the modern role of libraries under NEP 2020. This 

is closely followed by library-led initiatives 

enhancing research and innovation in higher 

education (mean rank 2.53), highlighting the 

growing research-oriented function of academic 

libraries. Both academic libraries actively 

supporting NEP 2020 objectives and libraries 

acting as a bridge between academia and industry 

for knowledge sharing share an equal mean rank 

(2.47), suggesting that while these roles are 

clearly acknowledged, respondents slightly 

prioritize learning outcomes and research 

enhancement over policy alignment and 

intermediary functions. 

 

Conclusion: 

The study conclusively establishes that 

academic libraries play a significant and 

transformative role in advancing sustainable 

development, strengthening knowledge 

infrastructure, and supporting the objectives of 

the National Education Policy (NEP) 2020 

through effective academia–industry 

collaboration. The rejection of all three null 

hypotheses based on one-sample t-test results 

confirms that libraries are no longer passive 

information repositories but active contributors to 

quality education (SDG 4), innovation and 

infrastructure development (SDG 9), and 

collaborative partnerships (SDG 17). The 
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consistently high mean scores across objectives 

highlight positive stakeholder perceptions 

regarding the libraries’ role in enhancing service 

quality, fostering research and innovation, 

improving professional competencies, and 

supporting student learning outcomes. Overall, 

the findings underscore the evolving strategic 

importance of academic libraries as sustainable 

knowledge hubs that bridge academia and 

industry, align with national education reforms, 

and contribute meaningfully to global sustainable 

development goals. 
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Abstract: 

   Artificial Intelligence (AI) has rapidly evolved from being a theoretical concept in the mid-20th 

century to becoming a powerful and practical tool that is transforming industries worldwide—including the 

Information Technology (IT) sector. Initially limited to rule-based systems and simple automation, AI 

technologies have advanced significantly with the rise of machine learning, natural language processing, 

computer vision, and more recently, generative AI and large language models like ChatGPT and Copilot. 

These advancements have enabled machines to perform increasingly complex cognitive tasks once thought 

to be the exclusive domain of humans. 

     The IT sector, which was once the driving force behind automation in other industries, is now 

experiencing a transformation of its own workforce due to AI integration. Routine and repetitive tasks such 

as code generation, software testing, data entry, and technical support are now being handled by intelligent 

systems, leading to both opportunities and challenges for IT professionals. 

 

Introduction:  

Artificial Intelligence (AI) has rapidly 

evolved from being a theoretical concept in the 

mid-20th century to becoming a powerful and 

practical tool that is transforming industries 

worldwide—including the Information 

Technology (IT) sector. Initially limited to rule-

based systems and simple automation, AI 

technologies have advanced significantly with the 

rise of machine learning, natural language 

processing, computer vision, and more recently, 

generative AI and large language models like 

ChatGPT and Copilot. These advancements have 

enabled machines to perform increasingly 

complex cognitive tasks once thought to be the 

exclusive domain of humans. 

      The IT sector, which was once the driving 

force behind automation in other industries, is 

now experiencing a transformation of its own 

workforce due to AI integration. Routine and 

repetitive tasks such as code generation, software 

testing, data entry, and technical support are now 

being handled by intelligent systems, leading to 

both opportunities and challenges for IT 

professionals. 

 

Advantages of AI in IT Sector Employment: 

• Increased Efficiency: AI automates time-

consuming tasks, enabling faster software 

development, debugging, and deployment. 

• Creation of New Job Roles: The rise of AI has 

created demand for roles such as AI/ML 

engineers, data scientists, AI ethicists, and AI 

system trainers. 

• Improved Decision-Making: AI-powered 

analytics tools help IT professionals make 

better, data-driven decisions. 
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• Support for Innovation: By handling 

repetitive tasks, AI allows developers to focus 

on innovation, design, and complex problem-

solving. 

 

Disadvantages of AI in IT Sector Employment: 

• Job Displacement: Entry-level and mid-level 

IT roles—especially those involving 

repetitive tasks—are increasingly being 

automated, leading to job losses. 

• Skill Gaps: Many existing IT workers lack the 

AI-related skills now in demand, creating a 

mismatch in the labour market. 

• Workforce Polarization: High-skilled 

professionals benefit most from AI, while 

low-skilled workers face unemployment or 

downward mobility. 

• Over-reliance on AI Tools: Dependence on 

AI can lead to deskilling and reduced critical 

thinking in areas like software development 

and troubleshooting. 

    As AI continues to evolve, it is crucial to 

examine its impact on employment within the IT 

sector—not only to understand current trends but 

also to prepare for future workforce needs. This 

study aims to explore the extent to which AI is 

reshaping IT employment, analyze the 

opportunities and threats it presents, and propose 

strategies to ensure inclusive and sustainable 

growth in an AI-driven IT industry. 

 

Review of Literature: 

AI systems are changing how IT 

operations work by making processes more 

automatic and efficient, and by offering better 

ways to predict outcomes (Peterson, 2025). These 

systems take over repetitive tasks, so IT workers 

can spend more time on important tasks like 

planning and solving problems (Gibson, 2025). 

As AI becomes more common in workflows, 

professionals need to learn new skills and 

understand how these systems work (Kasparov, 

2025). 

AI helps by doing routine jobs in IT 

service management, keeping track of how things 

are going, and making decisions, which means 

people don’t have to do as much work (Poba-

Nzaou et al., 2021). 

While this boosts productivity, it also changes 

how traditional jobs are structured, shifting some 

roles from routine-based tasks (Nurski & 

Hoffmann, 2022). AI makes many processes 

more efficient but also brings challenges about 

how workers adapt and how much control 

humans should have in automated systems 

(Andriole, 2024; Ozer et al., 2024; Paradis, 2025). 

AI is used as a tool to help workers, 

making decision-making faster and operations 

more efficient without replacing people entirely 

(Ozer et al., 2024). 

It improves IT support by handling 

common issues automatically and offering better 

service through personalized help (Peterson, 

2025). Right now, AI is making routine IT tasks 

easier by reducing the amount of manual work 

needed and speeding up service responses. 

New AI developments allow systems to 

do complicated things and make decisions with 

less human involvement (Mayer et al., 2025). 

These improvements make systems more 

flexible and efficient but raise important 

questions about how to monitor AI properly and 

how to build trust in these systems (Mayer et al., 

2025). 

Multimodal AI, which can handle text, 

audio, images, and videos, makes automation 

even more powerful and useful across many 

industries (Mayer et al., 2025). 

This helps with data analysis and system 

connections, but it also needs careful setup and 

management to ensure it works well (Mayer et al., 

2025). 
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AI that gives suggestions can help 

workers make better choices, but AI that directs 

how tasks are done may limit how flexible 

workers can be (Nurski & Hoffmann, 2022). To 

use AI well, companies must find the right 

balance between how efficient the system is and 

how much supervision is needed from people. 

AI is greatly changing IT jobs, with 92% 

of roles expected to change, especially mid-level 

(40%) and entry-level (37%) positions (Zubicoa, 

2024). 

 

Objectives of The Study: 

1. To analyse the impact of AI on 

employment trends in the IT industry, 

including job creation, transformation, and 

displacement. 

2. To identify the roles and skill sets most 

affected by AI automation within the IT 

sector. 

3. To explore the emerging job opportunities 

and new career paths created by AI 

technologies. 

4. To examine the advantages and 

disadvantages of AI implementation from 

an employment perspective in IT. 

5. To study the evolution and advancement of 

Artificial Intelligence (AI) and its adoption 

in the IT sector. 

 

Research Hypotheses: 

H₀₁: Artificial Intelligence has no significant 

impact on employment opportunities in the IT 

sector. 

H₁₁: Artificial Intelligence has a significant 

impact on employment opportunities in the IT 

sector. 

H₀2: There is no significant difference in 

perception of AI impact on employment between 

students and IT professionals. 

H₁2: There is a significant difference in perception 

of AI impact on employment between students 

and IT professionals. 

 

Research Methodology: 

Research Design: 

This study employs a mixed-methods 

research design, integrating both quantitative and 

qualitative approaches. The purpose is to gain an 

understanding of how Artificial Intelligence (AI) 

is affecting employment patterns, job roles, and 

skill demands within the Information Technology 

(IT) sector. While quantitative data provides 

statistical insight, qualitative data offers depth 

through personal and organizational experiences. 

 

Sample Size: 

The sample size for this study is 100 

participants, chosen to balance the depth and 

manageability of data collection within the scope 

of this research. This number is sufficient to 

provide meaningful insights while maintaining 

feasibility given the study’s resources and 

timeframe. 

 

Data Collection Methods: 

Primary Data: 

Structured questionnaires will be 

distributed to 100 IT professionals working in 

various roles such as software development, data 

analysis, system administration, and project 

management. The questionnaire will focus on 

topics including AI usage, job security, changes 

in job responsibilities, and up skilling practices. 

 

Secondary Data: 

This is information that has already been 

collected by others. For this study, secondary data 

will come from: 

• Reports, articles, and studies about AI and 

jobs in the IT sector. 
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• Official statistics and data from 

organizations that track employment trends. 

 

Significance of The Study: 

This study examines the impact of 

Artificial Intelligence on employment in the IT 

sector, focusing on changes in job roles, skill 

requirements, and workforce dynamics. It 

provides insights into how AI influences 

employability, helping educational institutions 

align curricula with industry needs and supporting 

professionals in adapting to evolving job 

demands. The findings also assist organizations 

and policymakers in formulating effective 

strategies for AI adoption, workforce planning, 

and skill development. Overall, the study 

contributes empirical evidence to existing 

research on AI-driven employment 

transformation in the IT sector. 

 

Demographic Profile: 

Gender: 

Table 1: Gender of Respondent 
 

Gender Frequency Percentage (%) 

 Male 60 60% 

Female 40 40% 

 Other 0 0 

Total 100 100% 

Graph 1: Gender of Respondent  

 
 

Age Group: 

Table 2: Age group of Respondent 
 

Age 

Group 
Frequency Percentage (%) 

Below 20 15 15 

20–25 45 45 

26–30 25 25 

Above 30 15 15 

 Total 100 100 

Graph 2: Age of Respondent 

 
          

Qualification: 

Table 3: Qualification of Respondent  
 

Qualification Frequency 
Percentage 

(%) 

Graduate 30 30.0 

Postgraduate 60 60.0 

Doctorate 10 10.0 

Total 100 100.0 

Graph 3: Qualification of Respondent  
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Experience Level: 

Table 4: Experience of Respondent 
 

Experience Level Frequency 
Percentage 

(%) 

Less than 1 year 15 15% 

1–3 Years 30 30% 

4–6 Years 25 25% 

7-10 Years 18 18% 

More than 10 

years 
12 12% 

Total 100 100 

Graph 4: Experience of Respondent 

 

 

Job Role: 

Table 5: Job Role of Respondent 
 

Area Frequency 
Percentage 

(%) 

Software 

Developer 
28 28% 

Data Scientist/AI 

Engineer 
22 22% 

IT Support/ 

System Amin 
18 18% 

Project Manager 12 12% 

Students 20 20% 

Total 100 100% 

Graph 5: Job Role of Respondent 

 

 

Data Analysis and Interpretation: 

Awareness of AI: 

The dependent variable awareness of AI 

has been explained by 4 items. Mean and standard 

deviation for each item has been listed in table 

7.1. This table explains the response of sample 

respondents with respect to each item, which 

indicate the acceptance of awareness of AI.  

Table 6: Descriptive statistics for variable awareness of AI 

Items N Mean Standard 

Deviation 

I am aware of AI technologies used in the IT sector. 100 4.25 0.68 

AI is widely adopted in my organization/field of study. 100 4.32 0.59 

AI tools have become essential for IT-related tasks. 100 3.97 0.99 

My organization/institution encourages the use of AI tools. 100 4.12 0.50 

Overall  4.16 0.69 
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Interpretation: 

 Table 6 shows the descriptive statistics for 

the variable Awareness of Artificial Intelligence 

(AI) based on responses from 100 participants. 

All items have mean values close to or above 4, 

indicating a high level of awareness and 

agreement regarding AI usage in the IT sector. 

The highest mean score (Mean = 4.32, 

SD = 0.59) is observed for the statement “AI is 

widely adopted in my organization/field of study,” 

suggesting that most respondents perceive AI as 

being commonly implemented. Similarly, 

respondents reported strong awareness of AI 

technologies used in the IT sector (Mean = 4.25, 

SD = 0.68). 

 The statement “My 

organization/institution encourages the use of AI 

tools” also shows a high mean (Mean = 4.12, SD 

= 0.50), reflecting institutional support for AI 

adoption. The item “AI tools have become 

essential for IT-related tasks” has a slightly lower 

mean (Mean = 3.97) with a higher standard 

deviation (SD = 0.99), indicating moderate 

agreement and varied opinions among 

respondents. 

 

Employment Impact of AI: 

The dependent variable Employment 

Impact of AI has been explained by 5 items. 

Mean and standard deviation for each item has 

been listed in table 7. This table explains the 

response of sample respondents with respect to 

each item, which indicate the Impact of AI on 

employment.  

Table 7: Descriptive statistics for variable employment impact of AI 

                                         

Items 

N Mean Standard 

Deviation 

 AI has created new job roles in the IT sector. 100 4.10 0.82 

 AI has reduced the demand for certain traditional IT jobs. 100 3.80 0.90 

 AI increases productivity and efficiency in IT jobs. 100 4.25 0.75 

 AI leads to job displacement in the IT sector. 100 3.60 1.05 

 AI has increased the demand for highly skilled IT 

professionals. 

100 4.30 0.70 

Overall Mean  4.01 0.84 

 

Interpretation: 

The overall mean score of 4.01 indicates 

that respondents perceive AI as having a strong 

impact on employment opportunities in the IT 

sector. 

 

Independent Samples t-Test 

To test whether there is a significant difference 

between two groups, such as: 

Students vs IT Professionals 

Sample t-Test Result Table 

Group Mean Std. Dev t-value p-value 

Students 3.85 0.92   

IT Professionals 4.10 0.80 2.45 0.016 

Decision Rule: If p < 0.05, reject H₀ 
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Interpretation: 

Since p = 0.016 < 0.05, there is a 

significant difference in perception of AI’s impact 

on employment between students and IT 

professionals. 

 

Conclusion: 

The study reveals a high level of 

awareness and positive perception of Artificial 

Intelligence (AI) among the respondents. 

Descriptive analysis indicates that participants are 

well aware of AI technologies, recognize their 

widespread adoption in the IT sector, and 

acknowledge institutional encouragement for 

using AI tools. Although most respondents agree 

that AI tools are essential for IT-related tasks, 

some variation in opinions exists, suggesting 

differences in individual exposure and 

experience. 

Further, the hypothesis testing results 

show a statistically significant difference in the 

perception of AI impact between students and IT 

professionals. IT professionals demonstrate a 

more positive perception compared to students, 

which may be attributed to their practical 

experience and direct involvement with AI 

technologies in real-world work environments. 

Overall, the findings suggest that while 

awareness of AI is strong across groups, 

professional experience plays a crucial role in 

shaping perceptions of AI impact. This highlights 

the need for enhanced practical exposure, hands-

on training, and industry-oriented learning for 

students to bridge the perception gap and better 

prepare them for AI-driven workplaces. 
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Abstract: 

The rapid adoption of digital technologies has transformed teaching–learning practices, making it 

essential to examine student engagement across different learning modes. This study presents a 

comparative analysis of student engagement in traditional classrooms and online learning environments. 

Data were collected from 100 students using a structured questionnaire measuring engagement dimensions 

such as participation, interaction, motivation, concentration, and flexibility. Descriptive statistics, including 

mean and standard deviation, along with inferential tools such as the independent samples t-test and one-

way ANOVA, were used for analysis. The findings reveal that traditional classroom learning demonstrates 

significantly higher student engagement compared to online learning, particularly in terms of interaction, 

immediate feedback, and sustained attention. However, online learning is valued for its flexibility, self-

paced learning, and effective use of technology-enhanced tools. The study highlights the strengths and 

limitations of both learning modes and suggests that a blended learning approach may provide an optimal 

solution for enhancing student engagement. The results offer valuable insights for educators, institutions, 

and policymakers in designing effective and learner-cantered instructional strategies. 

 

Introduction: 

Student engagement is a critical factor in 

determining the effectiveness of any learning 

environment. It reflects the level of interest, 

motivation, and active participation students 

demonstrate during the learning process. As 

education continues to evolve with the integration 

of technology, there is growing interest in 

understanding how student engagement differs 

between traditional classrooms and online 

learning environments. 

Traditional classrooms have long been the 

foundation of formal education. They provide a 

structured, face-to-face setting where students and 

teachers interact directly. This environment 

encourages immediate feedback, peer 

collaboration, and a sense of community, which 

are often associated with higher levels of 

engagement. Teachers can observe body 

language, adjust their teaching in real time, and 

maintain classroom discipline, all of which 

contribute to keeping students involved. 

In contrast, online learning environments 

offer flexibility, convenience, and access to a 

wider range of resources. These platforms are 

especially valuable in reaching students who 

cannot attend in-person classes due to distance, 

health, or scheduling issues. However, online 

learning also presents challenges to engagement, 

such as limited social interaction, distractions at 
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home, and a greater reliance on student self-

discipline and motivation. 

The rapid shift to online learning during 

the COVID-19 pandemic has made it more 

important than ever to examine how engagement 

differs across these two settings. While some 

students thrive in online environments, others 

struggle to stay focused and motivated without 

the physical presence of a teacher or peers. 

This study aims to compare student 

engagement in traditional and online learning 

environments, exploring how various factors—

such as communication, learning activities, 

teacher presence, and technological tools—affect 

students' ability and willingness to participate 

actively in their education. Understanding these 

differences is essential for educators and 

institutions striving to create effective, inclusive, 

and engaging learning experiences in any format. 

 

Literature Review: 

Singh and Phoolka in their paper titled 

"Hybrid education in the age of Education 5.0: 

A study of engagement and innovations in the 

Indian education system amidst covid-19." 

(2025) published a groundbreaking study in the 

Indian Journal of Educational Technology. This 

research examined student engagement across 

traditional, online, and hybrid modalities in 

Indian higher education institutions, providing 

empirical evidence on the effectiveness of 

blended approaches in the post-pandemic era. The 

study emphasized the integration of AI, 

multimedia, and adaptive learning technologies in 

enhancing student participation and learning 

outcomes. 

A significant study published in the 

International Journal of Research and 

Development (October 2025) by researchers from 

Tamil Nadu examined "Enhancing student 

engagement through adaptive learning" in 

engineering and management colleges. The study 

surveyed 100 undergraduate students and found 

that AI-based adaptive learning tools 

demonstrated significant positive impacts on 

student engagement, with 36% of students 

reporting high engagement levels and 48% 

moderate engagement. A Pearson correlation test 

revealed a strong positive correlation (r = 0.72) 

between frequency of AI tool usage and student 

engagement, indicating that students who use 

adaptive learning tools more frequently are 

generally more engaged and motivated 

Literature generally presents a complex 

and somewhat divided view on comparing student 

engagement in traditional classrooms and online 

learning environments. A major finding across 

several studies suggests that face-to-face 

instruction often fosters higher levels of 

behavioural and emotional engagement, largely 

due to the immediate, non-verbal social 

interaction with instructors and peers, which 

contributes to a stronger sense of community and 

reduces feelings of isolation. This personal 

connection is often cited as a reason students 

prefer in-person classes, valuing the real-time 

discussions and immediate feedback, though one 

study did find a significant difference in skill 

engagement favouring traditional methods over 

online. Conversely, online learning, particularly 

asynchronous formats, offers advantages in 

flexibility, self-paced learning, and accessibility, 

which can enhance the intrinsic motivation of 

certain students, such as non-traditional learners. 

Furthermore, some research suggests online 

environments can sometimes encourage deeper, 

more reflective cognitive engagement by allowing 

students time to formulate thoughtful responses 

before contributing, leading to higher-level 

learning like critical and creative thinking. 

However, online engagement is often challenged 

by the need for strong self-discipline, potential 

technical barriers, the struggle to maintain focus 

amidst home distractions, and a documented 
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decrease in emotional engagement often tied to 

the perceived lack of rich human interaction. 

Overall, while traditional settings often excel in 

fostering social and emotional presence, the 

effectiveness of engagement in both modalities is 

heavily influenced by the instructional design and 

the student's own attitude, self-regulation skills, 

and access to technology. 

 

Objectives: 

1. To study the level of student engagement in 

traditional learning environments. 

2. To analyse student engagement in online 

learning environments. 

3. To compare student engagement between 

traditional and online learning modes. 

4. To identify challenges affecting student 

engagement in both learning environments. 

5. To understand students’ preferred mode of 

learning for better engagement. 

 

Research Methodology: 

1. Research Design: This study adopts a 

comparative, mixed-methods research design 

to examine the differences in student engagement 

between traditional (face-to-face) classrooms and 

online learning environments. The use of both 

quantitative and qualitative methods enables a 

more comprehensive understanding of 

engagement patterns, drawing on statistical trends 

as well as individual experiences. 

2. Sample Size: Participants will include 

students from colleges and universities (aged 

15–25) enrolled in both traditional and online 

courses. A purposive sampling method will be 

used to select the sample. The sample size for the 

research is 100. 

The selection will ensure a balance in 

terms of gender, academic performance, and 

subject area. 

3. Data Collection Methods: To gather relevant 

data, the study will employ the following 

methods: 

• Surveys: A structured questionnaire will 

be distributed to all participants to 

measure various dimensions of 

engagement, such as behavioural, 

emotional, and cognitive engagement. 

4. Limitations: 

• The study may be limited by self-

reporting bias in survey and interview 

responses. 

• Differences in course design and 

instructor style could affect engagement, 

potentially confounding the comparison. 

5. Significance of the Study: 

• Provides insights into differences in 

student engagement between traditional 

classrooms and online learning 

environments. 

• Helps educators and administrators 

develop tailored teaching strategies for 

each learning mode. 

• Identifies strengths and weaknesses in 

student motivation, participation, and 

academic performance across 

environments. 

• Supports improvement of educational 

technologies and online learning 

platforms to enhance engagement. 

• Assists policymakers in making informed 

decisions about resource allocation and 

educational planning. 

• Contributes to creating inclusive, 

effective, and engaging learning 

experiences for diverse student 

populations. 

• Addresses the growing importance of 

online learning in modern education, 

especially post-pandemic. 
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Demographic Profile: 

1. Gender: 

 

Gender Frequency Percentage (%) 

 Male 40 40% 

Female 55 55% 

Other 5 5% 

Total 100 100% 
 

2. Mode of learning Experienced: 
 

Traditional 

(Offline) 60% 

 Online 20% 

 Both 20% 

 

3. Course Level:  

Course Level  

Undergraduate 30% 

Post-graduate 70% 
 

 

4. Stream:  
 

Stream 
 

Arts  10% 

Commerce  10% 

Science  20% 

IT/Computer Science 50% 

Other 10% 
 

5.Year of Study:  
 

Year of Study: 

First  10% 

Second  10% 

Third  30% 

Master 50%  

 

Data Analysis and Data Interpretation: 

1.Traditional Engagement: 

The dependent variable Traditional 

Engagement has been explained by 8 items. Mean 

and standard deviation for each item has been 

listed in table 1.1,  
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Table 1.1: Descriptive statistics for variable Traditional Engagement. 

Items N Mean Standard Deviation 

Actively participate in classroom discussions during 

traditional classes. 

100 4.10 0.82 

Feel motivated to attend regular face-to-face lectures. 100 4.25 0.75 

Interaction with teachers is effective in traditional    

classrooms. 

100 4.00 0.90 

Group activities and peer interaction enhance my learning 

in offline classes. 

100 4.30 0.70 

Easily concentrate during face-to-face lectures. 100 3.95 0.88 

Immediate feedback from teachers improves my 

engagement. 

100 4.35 0.65 

Traditional learning helps me stay disciplined and 

focused. 

100 4.20 0.78 

Feel comfortable asking questions in offline classes. 100 4.15 0.80 

Overall Mean  4.16 0.79 

 

Table 1.1 shows a high level of student 

engagement in traditional learning environments, 

with an overall mean score of 4.16 (SD = 0.79). 

High mean values across all items indicate strong 

participation, effective teacher–student 

interaction, and improved concentration in face-

to-face classes. Immediate feedback and peer 

interaction emerged as key factors enhancing 

engagement. Overall, the results confirm that 

traditional classrooms provide a structured and 

interactive environment that supports active 

student engagement. 

2.Online Learning Engagement: 

The dependent variable Online Learning 

Engagement has been explained by 8 items. Mean 

and standard deviation for each item has been 

listed in table 1.2 

  

Table 1.2: Descriptive statistics for variable Online Learning Engagement. 

                                         

Items 

N Mean Standard 

Deviation 

Actively participate in online classes. 100 3.60 0.95 

Online learning platforms keep me engaged throughout 

the session. 

100 3.55 0.98 

Interaction with teachers is effective in online classes. 100 3.50 1.00 

Actively engage in online discussions and chat forums. 100 3.40 1.05 

Online learning allows me to learn at my own pace. 100 4.10 0.85 

Concentrate well during online lectures. 100 3.45 1.10 

Technology tools (videos, quizzes, polls) increase my 

engagement. 

100 3.90 0.90 

Online learning provides flexibility that enhances my 

motivation. 

100 3.85 0.88 

 Overall Mean  3.67 0.96 

 

The results indicate a moderate level of 

online learning engagement with an overall 

mean score of 3.67 (SD = 0.96). Flexibility and 

self-paced learning emerged as key strengths, 

with the highest agreement for learning at one’s 

own pace and the use of technology tools to 
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enhance engagement. However, lower mean 

scores for interaction, concentration, and 

participation in discussions highlight challenges 

in sustaining active engagement in online learning 

environments. Overall, while online learning 

offers flexibility, improvements are needed to 

enhance interaction and learner involvement. 

3. Comparative Engagement: 

An independent samples t-test was 

conducted to compare engagement levels between 

t-Test Results 

Table 1.3: Descriptive statistics for Comparative 

Engagement 

Mode of 

Learning 

Mean Std. 

Dev. 

t-

value 

p-

value 

Traditional 4.16 0.79 
  3.45 0.001 

Online 3.67 0.96 

 

Interpretation: 

Since p = 0.001 < 0.05, the null 

hypothesis is rejected. There is a significant 

difference between traditional and online 

learning engagement, with traditional learning 

showing higher engagement. 

 

Conclusion: 

The study concludes that traditional 

learning environments exhibit higher student 

engagement compared to online learning. While 

online learning offers flexibility and self-paced 

opportunities, limitations related to interaction 

and concentration reduce overall engagement. 

The findings highlight the importance of blended 

learning approaches that integrate the strengths of 

both modes to enhance student engagement and 

learning outcomes. 
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Abstract: 

The continuous growth in digitization especially social media has totally change the way that 

consumers purchase their products. The way that consumers discover products, evaluate it and purchase it 

has undergone a lot of changes. The paper is specifically focusing on the impact on short content platforms 

which are Instagram and Youtube Shorts. This platform plays an important role in shaping brand 

awareness, product perception and purchase intention. This paper follows a mixed-method approach 

wherein the primary data is collected through a structured questionnaire and secondary data would include 

data collected through the previously carried out research work, articles, blogs, books, etc.  

Keywords: Instagram, Youtube Shorts, Consumer Buying Behaviour. 

 

Introduction:  

Background of the Study: 

The digital revolution has significantly 

transformed marketing communication, with 

social media platforms becoming dominant 

channels for brand–consumer interaction. Among 

recent developments, short format video content 

such as Instagram Reels and YouTube Shorts has 

emerged as a powerful tool for influencing 

consumer attitudes and purchase decisions. These 

bite-sized, visually rich videos combine 

entertainment, information, and social proof, 

making them highly effective in capturing 

attention in a cluttered digital environment. 

The personal care industry, which includes 

skincare, haircare, grooming, and cosmetic 

products, relies heavily on visual demonstration 

and peer influence. Consumers increasingly 

depend on influencer recommendations, product 

reviews, and tutorial videos before making 

purchase decisions. The rise of short format 

content has further intensified this behaviour, 

enabling rapid dissemination of product 

information and shaping perceptions within 

seconds. This study focuses on understanding 

how such content impacts consumer buying 

behaviour, particularly in relation to Instagram 

Reels and YouTube Shorts. 

 

Statement of the Problem: 

Despite the widespread adoption of short 

format video platforms, there is limited empirical 

evidence on how exactly short format content 

influences consumer buying behaviour in the 

personal care segment. Many brands invest 

heavily in influencer marketing and short video 

campaigns without fully understanding which 

factors—such as trust, content type, or influencer 

credibility—most strongly drive purchase 

decisions. Therefore, there is a need to examine 

the relationship between short format content and 

consumer behaviour using primary data. 
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Research Questions: 

1. Does short format content influence consumer 

awareness and interest in personal care 

products? 

2. To what extent do Instagram Reels and 

YouTube Shorts affect purchase decisions? 

3. How do factors such as influencer trust, 

product reviews, and visual appeal impact 

buying behaviour? 

4. Is there a significant relationship between 

engagement with short videos and likelihood 

of purchase? 

 

Objectives of the Research Study: 

1. To analyse consumer awareness of short 

format content. 

2. To identify the platforms most commonly 

used for consuming short format content. 

3. To investigate the impact of short format 

content on consumer buying intention. 

4. To assess the engagement levels of short 

format content featuring personal care 

products. 

5. To explore factors impacting the consumer 

decision making for personal care products.  

 

Significance of the Research Study: 

The significance of the present study lies 

in its attempt to understand the growing influence 

of short format content on consumer buying 

behaviour, particularly in the context of personal 

care products. With the rapid rise of platforms 

such as Instagram Reels and YouTube Shorts, 

consumers are increasingly exposed to brief, 

engaging, and visually appealing content, which 

has the potential to shape their perceptions and 

purchase decisions. This study provides valuable 

insights into how platform choice and frequency 

of exposure affect purchase intention and actual 

buying behaviour. The findings are significant for 

marketers, brand managers, and advertisers as 

they highlight the effectiveness of short format 

content as a promotional tool. The study also 

contributes to academic literature by linking short 

format content consumption with social influence 

and consumer behaviour theories. Furthermore, it 

offers practical guidance for businesses to design 

effective digital marketing strategies and helps 

future researchers understand emerging trends in 

social media marketing. 

 

Review of Literature: 

Short format content refers to videos 

typically ranging from 15 to 60 seconds, designed 

for rapid consumption and high engagement. 

Platforms such as TikTok, Instagram Reels, and 

YouTube Shorts have popularised this format. 

According to Kaye, Chen, and Zeng (2021), 

short videos enhance user engagement due to 

their entertainment value, ease of access, and 

algorithm-driven personalization. Short videos are 

particularly effective in product demonstrations, 

tutorials, and reviews, making them highly 

suitable for the personal care industry where 

visual evidence plays a crucial role. 

Social media significantly affects 

consumer decision-making by shaping attitudes, 

perceptions, and trust. Godey et al. (2016) found 

that social media marketing activities positively 

influence brand equity and purchase intention. 

Consumers rely on peer reviews, influencer 

endorsements, and user-generated content before 

making purchasing decisions. 

Hajli (2014) highlights that social 

commerce environments increase trust and reduce 

perceived risk, leading to higher purchase 

intention. In the context of personal care products, 

visual proof and testimonials strongly influence 

credibility. 

Khan & Asim (2025) investigated the 

impact of social media influencers on consumer 

purchase intentions using Source Credibility 

Theory. Their findings show that influencers with 

higher credibility (trustworthiness, expertise, 
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attractiveness) significantly enhance consumer 

trust and purchase intention compared to less 

credible influencers. This underscores how 

influencer characteristics shape consumer 

behaviour through perceived authenticity. 

The Persuasive Power of Influencers (Liu 

& Zheng, 2024) examined how social media 

influencers influence perceived brand credibility 

and purchase intention. Their results indicate that 

authenticity and content informativeness 

positively influence parasocial relationships, 

which in turn increase purchase intention, 

supporting the persuasive role of influencers in 

digital marketing. 

Impact of YouTube Influencers on 

Purchase Decisions (Sankar & Shree, 2024) 

reveals that YouTube influencers significantly 

affect consumer perceptions and buying 

intentions, emphasizing transparency and 

authenticity as critical factors for effective 

influencer marketing. 

Credibility, Parasocial Relationships, and 

Purchase Intention (ESJ, 2025) shows that 

parasocial relationships (PSRs) between 

consumers and influencers enhance consumer 

purchase intentions, especially for low-

involvement products where emotional bonds 

drive decision-making more than rational 

evaluation. 

Bhukya & Paul (2023) provide a 

systematic review of social influence research 

in consumer behaviour, highlighting normative, 

informational, and assimilative influence as key 

mechanisms that shape consumer decisions and 

purchase patterns. Such social influence 

frameworks are foundational to understanding 

why consumers respond to social media content 

in predictable ways. 

Parasocial Relations & Influencer Impact 

(Feng et al., 2022) explores how parasocial 

interactions with influencers affect attitudes and 

behaviours. The study shows that stronger 

parasocial bonds increase persuasion 

effectiveness and purchase intention, aligning 

with Social Influence Theory’s emphasis on 

interpersonal influence mechanisms. 

Asanprakit & Limna (2023) examined 

social influence on consumers’ intentions to use 

social commerce. They found social norms, social 

identity, and social comparison significantly 

affect consumer decisions, highlighting the role of 

social influence beyond individual attitudes and 

into shared social environments relevant to online 

buying. 

Role of Social Influence and Online 

Shopping (Diva-Portal, 2025) integrated social 

influence with behavioural models, showing how 

social media exposure, peer pressure, and Fear of 

Missing Out (FOMO) influence purchase 

intention in online shopping contexts. These 

insights reinforce social influence as a key 

antecedent of consumer intention 

Short Video Content & Purchase 

Intention (Nature Scientific Reports, 2025) 

examined how short video content characteristics 

(usefulness, ease of use, entertainment) influence 

consumer trust and purchase intention. Their 

structural model shows that content attributes 

significantly affect trust, which in turn drives 

purchase behaviour, highlighting trust’s 

mediating role in short format video 

effectiveness. 

The Impact of Short-Form Video 

Marketing on Gen Z (Kwik et al., 2024) studied 

how short-form video marketing, influencer 

relatability, and trust signals influence Generation 

Z’s purchase intention. Their regression results 

indicate all three variables positively influence 

purchase intention, with relatability being the 

strongest predictor — crucial for markets 

dominated by young consumers. 

Andari & Simbolon (2025) investigated 

short video marketing’s effect on purchase 

intention, noting that content features like 
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creativity and engagement through short-form 

videos on TikTok (and similar platforms) play a 

significant role in motivating consumers toward 

purchases.  

Social Proof and Consumer Impulse 

Buying (Journal of Retailing and Consumer 

Services, 2025) demonstrated that social proof — 

a product of engagement metrics like likes and 

comments on short-form videos — influences 

consumer impulse buying. This study adds to 

understanding how short-format content affects 

not just intention but impulsive behaviour 

underlying purchase decisions.  

 

Research Gap: 

Although existing literature extensively 

examines the role of social media influencers, 

social influence theory, and purchase intention in 

digital marketing contexts, most studies focus on 

traditional platforms such as Instagram posts, 

YouTube long-form videos, or general social 

media advertising. Limited empirical research 

specifically investigates the impact of short 

format content on specific platforms on 

consumer buying behaviour in the personal 

care segment. Moreover, prior studies often 

analyse influencer credibility, trust, or social 

influence in isolation, without integrating these 

constructs into a single framework that explains 

how short-form video content, influencer 

characteristics, and social influence mechanisms 

jointly affect purchase intention. There is also a 

lack of region-specific and primary data-driven 

studies, particularly in emerging markets like 

India, where short video consumption is rapidly 

increasing. Therefore, this study seeks to bridge 

this gap by empirically examining the combined 

influence of short format content, influencer 

credibility, trust, and social influence processes 

on consumer purchase behaviour of personal care 

products. 

 

Research Methodology: 

1. Research Design: 

The study adopts a descriptive and 

analytical research design to understand patterns, 

relationships, and influences between short 

format content and consumer buying behaviour. 

2. Sampling Technique: 

A convenience sampling method was 

used. The sample consists of 100 respondents 

from different age groups and educational 

backgrounds who actively use Instagram Reels 

and YouTube Shorts. 

3. Data Collection Methods: 

Primary Data: Collected through a structured 

questionnaire (Google Form). The questionnaire 

included questions on Awareness of short content 

format, Platform usage, Purchase behaviour, 

Influencing factors (price, reviews, influencer 

credibility, discounts), Trust in influencer content.  

Secondary Data: Journals, research articles, 

websites, and reports. 

4. Hypotheses of the Study: 

Hypothesis 1:  

H01: There is a significant relationship between 

exposure to short format content on Instagram 

Reels and YouTube Shorts and the purchase of 

personal care products. 

H00:: There is no significant relationship between 

exposure to short format content and the purchase 

of personal care products. 

Hypothesis 2:  

H12:: There is a significant positive relationship 

between trust in influencers and consumer 

purchase intention of personal care products. 

H02:: There is no significant relationship between 

trust in influencers and consumer purchase 

intention. 

5. Limitations of the Study: 

• The study is limited to the respondents of 

Psanvel region and cannot accurately 

represent the entire population.  
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• Th study is limited to a sample size of 100 

respondents only.  

• The study is conducted in a limited time 

frame.  

 

Findings: 

• Most respondents are aware of and are 

actively consuming short format content. 

• Instagram Reels is the most dominant 

platform for short format content especially 

in relation to personal care products 

especially when it comes to short format, 

Instagram takes the led followed by Youtube 

shorts. 

• Short format videos significantly influence 

purchase decisions. Majority of the 

respondents stated that they were positively 

influenced to buy products.  

• There is a strong association between the 

platform used and the intention to buy.  

• The frequency of exposure of the short 

content format platforms has impacted the 

decision making of the consumers.  

• Influencer credibility and product reviews 

are the strongest influencing factors. 

• Consumers show a positive level of trust 

towards recommendations in short videos. 

• Engagement (likes, shares, comments) is 

linked with higher purchase intention. 

 

Testing of Hypothesis: 

Hypothesis 1:  

H01: There is no significant relationship between 

platform used for short format content and 

purchase of personal care products. 

H11: There is a significant relationship between 

platform used for short format content and 

purchase of personal care products. 

To test Hypothesis 1, a Chi-square test of 

association was conducted between the platform 

used for short format content and the purchase of 

personal care products. The test was carried out at 

a 5% level of significance. The calculated Chi-

square value (χ2) was 5.737 with 3 degrees of 

freedom(df). The analysis shows that a higher 

number of respondents who regularly use 

Instagram Reels and YouTube Shorts have 

purchased personal care products after watching 

short videos. Based on the results, the null 

hypothesis is rejected and the alternate hypothesis 

is accepted. This indicates that there is a 

significant relationship between the platform used 

for short format content and consumer buying 

behaviour towards personal care products. 

 

Hypothesis 2:  

H02: There is no significant relationship between 

frequency of watching short format content and 

purchase intention of personal care products. 

H12: There is a significant relationship between 

frequency of watching short format content and 

purchase intention of personal care products. 

To test Hypothesis 2, a Chi-square test was 

applied to examine the relationship between the 

frequency of watching short format content and 

purchase intention of personal care products. The 

test was conducted at a 5% level of significance. 

The calculated Chi-square value (χ2) was 3.848 

with 3 degrees of freedom (df). The results show 

that respondents who watch short videos daily 

and several times a week have higher purchase 

intention compared to those who watch 

occasionally or rarely. Therefore, the null 

hypothesis is rejected and the alternate hypothesis 

is accepted. This confirms that frequency of 

exposure to short format content has a significant 

influence on consumer purchase intention towards 

personal care products. 

 

Conclusion: 

The present study was undertaken to 

examine the impact of short format content on 

consumer buying behaviour of personal care 
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products, with special reference to Instagram 

Reels and YouTube Shorts. Based on the 

analysis of data collected from 100 respondents, 

the study confirms that short format content plays 

a significant role in shaping consumer attitudes, 

purchase intention, and actual buying behaviour. 

The findings reveal that a majority of respondents 

regularly consume short format videos and that 

Instagram Reels is the most preferred 

platform, followed by YouTube Shorts. The 

study further establishes that consumers exposed 

to short videos are highly influenced in their 

purchase decisions, as a large proportion of 

respondents reported purchasing personal care 

products after watching such content. 

Overall, the study concludes that short format 

content is an effective promotional tool for 

personal care brands. It not only creates 

awareness but also influences consumer 

perceptions and drives purchasing decisions. 

Therefore, brands and marketers can leverage 

short videos as a strategic communication 

medium to connect with consumers and enhance 

market performance. 

 

Recommendations: 

Based on the findings of the study, it is 

recommended that personal care brands place 

greater emphasis on short format content 

marketing through platforms such as Instagram 

Reels and YouTube Shorts, as these platforms 

have shown strong influence on consumer buying 

behaviour. Companies should collaborate more 

actively with social media influencers to enhance 

credibility and reach among target audiences. It is 

also advisable for brands to create engaging, 

informative, and visually appealing short videos 

that clearly highlight product benefits and usage. 

Maintaining consistency in posting short videos is 

important, as frequent exposure has been found to 

increase purchase intention.  

Additionally, brands should design platform-

specific content strategies to suit the viewing 

behaviour of users on different platforms. Finally, 

encouraging user-generated content and reviews 

through short videos can further strengthen trust 

and positively impact consumer purchase 

decisions. 
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Abstract: 

Interpersonal skills such as effective communication, empathy, cooperation, and emotional 

awareness are essential for success in academic, professional, and social environments. However, many 

learners find it challenging to develop these skills through traditional instructional methods alone. With 

recent advancements in Artificial Intelligence (AI), innovative tools have emerged that offer personalized, 

interactive, and adaptive learning experiences. With rapid technological advancement, Artificial 

Intelligence (AI) has emerged as a transformative tool in education, offering personalized and interactive 

learning environments. This paper explores the potential role of AI-based interventions—such as chatbots, 

role-play simulations, feedback systems, and emotion analysis tools—in enhancing interpersonal skills 

among learners. The study highlights how AI can support communication practice, emotional intelligence, 

and reflective learning. It aims to provide theoretical insights into the integration of AI for interpersonal 

skill development and to guide future empirical research in this emerging area. 

Keywords: Artificial Intelligence, Interpersonal Skills, Communication, Empathy, Soft Skills 

 

Introduction:  

“Our intelligence is what makes us 

human, and AI is an extension of that quality.”  

–Yann LeCun (Chief AI Scientist) 

Interpersonal skills are fundamental 

human abilities that enable individuals to interact 

effectively with others in personal, academic, and 

professional contexts. Skills such as active 

listening, clear communication, empathy, 

teamwork, and conflict resolution are increasingly 

valued in modern society. Despite their 

importance, many learners struggle to develop 

these skills due to limited opportunities for 

practice and feedback. Artificial Intelligence (AI) 

has gained prominence in education for its ability 

to provide personalized, interactive, and learner-

centered experiences. This study examines how 

AI can be used to support and enhance 

interpersonal skills development. 

 

Need for the Study: 

The growing reliance on digital 

communication has reduced face-to-face 

interactions, impacting the development of 

interpersonal skills. AI-based learning tools offer 

adaptive feedback and simulated interactions, 

making them a promising approach for 

interpersonal skills training. AI enables learner-

centric approaches by analyzing behavioural 

patterns and tailoring activities to individual 

needs. Research is required to validate the 

effectiveness of such personalization in enhancing 

interpersonal competencies. Interpersonal skills 

are closely linked with SEL(Social Emotional 

Learning). Investigating AI-supported SEL 

frameworks can help establish structured models 

for integrating emotional awareness and empathy 

into mainstream education. Therefore, exploring 

the potential of AI in this area is both timely and 

necessary. 
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Statement of the Problem: 

Although Artificial Intelligence is widely 

used in education and training, its role in 

developing interpersonal skills has not been 

sufficiently explored. There is a need to 

understand how AI-based interventions can 

contribute to improving communication, 

empathy, and social awareness among learners. 

 

Objectives of the Study: 

The objectives of this study are: 

1. To explore the role of Artificial Intelligence 

in interpersonal skills development. 

2. To identify AI-based tools suitable for 

enhancing communication and empathy. 

3. To propose a conceptual framework for AI-

supported interpersonal skills training. 

4. To highlight the educational implications of 

AI-assisted interpersonal learning. 

 

AI-Based Interventions for Interpersonal 

Skills: 

AI-based interventions provide learners 

with opportunities to practice interpersonal skills 

in a safe and non-judgmental environment. 

Chatbots enable conversational practice, role-play 

simulations recreate real-life social scenarios, and 

feedback systems analyze language use and 

emotional tone. Emotion recognition tools further 

support emotional awareness and empathy. Soft 

skills can be taught very well to students through 

artificial intelligence. AI provides instant, 

individualized feedback that supports ongoing 

skill development. For instance, in a negotiation 

simulation, the system can evaluate learners’ 

responses in real time and offer targeted 

suggestions to enhance their communication and 

persuasive abilities. One of the major innovations 

brought about by AI is virtual mentoring. AI acts 

as a mentor, interacting with learners to guide 

them, answer their questions and provide them 

with personalized advice throughout their 

interactions., Artificial Intelligence can improve 

students’ interpersonal skills by providing 

personalized, interactive, and continuous learning 

experiences. Through AI-powered chatbots and 

virtual assistants, students can practice 

conversations, express ideas, and respond to 

different social situations in a safe and non-

judgmental environment. AI-driven role-play and 

simulations expose learners to real-life scenarios 

such as group discussions, interviews, teamwork, 

and conflict resolution, helping them develop 

confidence and social adaptability. By offering 

real-time feedback on tone, clarity, word choice, 

and emotional appropriateness, AI enables 

students to reflect on and refine their 

communication skills immediately. In addition, 

emotion and sentiment analysis help learners 

build empathy and emotional intelligence by 

understanding others’ feelings and responding 

appropriately. AI also supports collaborative 

learning by monitoring participation and 

encouraging balanced interaction among peers. 

Continuous progress tracking ensures sustained 

improvement, making AI an effective tool for 

enhancing students’ interpersonal skills and 

preparing them for academic success and future 

professional environments.  

Interpersonal skills in students can be 

effectively enhanced through the strategic use of 

Artificial Intelligence in the following ways:  

• Practice with AI Chatbots and Virtual 

Assistants: Students can engage in 

simulated conversations(like ChatGPT) to 

improve clarity, politeness, and confidence.  

• Personalized Skill Development: AI 

analyzes individual patterns and provides 

tailored exercises targeting specific skills 

like empathy, teamwork, or assertiveness. 

• Role-Play and Simulation Activities: AI 

creates real-life scenarios such as group 

discussions, interviews, or conflict 

resolution for practical learning. 
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• Instant Feedback: AI gives immediate 

suggestions on tone, word choice, and 

emotional expression to help students 

improve communication. 

• Emotional Intelligence Support: AI tools 

can detect emotions in responses and guide 

learners to respond empathetically. 

• Continuous Progress Tracking: AI 

monitors students’ development over time, 

ensuring steady and measurable 

improvement in interpersonal skills. 

• Safe Learning Environment: Students can 

practice interactions without fear of 

judgment, boosting confidence, especially 

for shy or hesitant learners. 

• AI-supported collaborative platforms 

facilitate group discussions, peer 

assessments, and teamwork activities. By 

guiding interactions, balancing 

participation, and resolving conflicts, AI 

helps learners develop cooperation, 

leadership, and respect for diverse 

perspectives. 

• Virtual reality (VR) and AI-driven 

simulations expose learners to realistic 

social situations such as interviews, group 

discussions, or problem-solving tasks. 

These immersive experiences help learners 

practice interpersonal behaviors in 

controlled yet authentic contexts. 

• For shy learners or those with 

communication barriers, AI provides a low-

pressure environment to practice 

interpersonal interactions. This inclusivity 

promotes equal participation and gradual 

confidence building. 

• Human-AI Interaction Design focuses on 

creating interfaces and interactions that 

facilitate effective communication between 

humans and AI. Real world scenarios can 

be created through AI to enable the 

learners to face different situations and 

interact. 

• It can also provide counselling sessions, 

guidance and support to the learners and 

help them to solve many of their social 

interaction doubts and problems. 

Interacting with others require good 

communication skills. AI can help to polish the 

communication skills of the learners. Some 

examples of how AI-powered tools improve 

learners’ speaking and pronunciation skills: 

I. Speech Recognition–Based Language 

Learning Apps: 

Example: ELSA Speak, Duolingo, Google 

Speech-to-Text 

These tools analyze learners’ speech and 

compare it with native-speaker models. They 

provide instant feedback on: 

• Pronunciation of individual sounds 

• Stress, intonation, and rhythm 

• Accuracy of spoken responses 

Learners can identify specific pronunciation 

errors and practice repeatedly, leading to 

improved clarity and confidence in speaking. 

 

II. AI Virtual Tutors and Chatbots: 

Example: AI chatbots, ChatGPT-based speaking 

tutors 

Virtual tutors engage learners in 

simulated conversations on every day or 

academic topics. They: 

• Encourage spontaneous speaking practice 

• Correct pronunciation and grammar in real 

time 

• Adapt difficulty levels based on learner 

performance 

Learners develop fluency and 

conversational competence in a supportive, non-

judgmental environment. 
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III. Accent and Pronunciation Training 

Systems: 

Example: Speech ace, Rosetta Stone TruAccent 

These AI systems use phonetic analysis to 

detect subtle pronunciation deviations. They 

provide: 

• Visual representations of sound production 

• Targeted drills for problematic phonemes 

• Progress tracking over time 

Learners achieve more native-like 

pronunciation through focused, personalized 

practice. 

 

IV. AI-Assisted Classroom Tools: 

 Example: Microsoft Immersive Reader, AI 

language labs 

Teachers use AI tools to: 

• Monitor students’ speaking performance 

• Provide individualized feedback at scale 

• Support inclusive learning for diverse 

proficiency levels 

Improved speaking outcomes and greater 

learner engagement in classroom settings. 

 

V. Automated Speaking Assessment Systems 

Example: IELTS AI practice platforms, TOEFL 

speaking simulators 

These systems evaluate speech based on 

fluency, coherence, pronunciation, and 

vocabulary. Learners gain  speaking practice with 

objective and  consistent feedback. 

 

Conceptual Framework: 

AI-based interventions facilitate 

interactive practice, which leads to feedback and 

reflection. This continuous cycle contributes to 

the enhancement of interpersonal skills such as 

communication, empathy, and emotional 

intelligence. 

 

AI-based Interpersonal skills Cycle 

 

Significance of the Study: 

This study contributes to the theoretical 

understanding of AI-supported interpersonal 

skills development. It offers insights for 

educators, curriculum designers, and researchers 

interested in integrating AI tools into soft skills 

training programs. While AI is rapidly 

transforming education, its potential role in 

developing interpersonal skills remains 

underexplored. This study aims to conceptually 

address that gap. 

 

Limitations of the Study: 

The effectiveness of AI-based 

interventions depends on the quality, 

accessibility, and ethical use of AI tools. Future 
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studies are required to empirically validate the 

proposed framework. 

 

Conclusion: 

Artificial Intelligence has significant 

potential to enhance interpersonal skills by 

providing personalized, interactive, and reflective 

learning experiences. When integrated 

thoughtfully, AI can complement traditional 

teaching methods and support holistic learner 

development. This paper lays a conceptual 

foundation for future research on AI-driven 

interpersonal skills training. Artificial Intelligence 

provides novel, learner-focused methods for 

strengthening interpersonal skills. Using AI-

driven conversational tools, emotion-sensing 

technologies, collaborative learning systems, and 

immersive simulations, educators can effectively 

support the development of communication 

abilities, empathy, and social awareness among 

learners. When applied responsibly and with 

ethical consideration, AI serves as a valuable 

support to human teaching, significantly 

enriching the cultivation of interpersonal skills in 

educational environments. So, efforts should be 

made for the development of AI systems that 

prioritize emotional intelligence, foster authentic 

interactions, and adhere to ethical design 

principles.  
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Abstract: 

Artificial Intelligence (AI) has emerged as a transformative force in education, enabling 

personalized learning, automated assessment, and predictive analytics. However, the growing reliance on 

AI-driven educational interventions raises concerns regarding ethical accountability, bias, transparency, 

and pedagogical effectiveness. Human oversight plays a critical role in ensuring that AI systems support 

equitable and meaningful learning outcomes. This study examines the perceptions of students regarding AI-

driven educational tools and the necessity of human oversight through a quantitative survey of 150 students 

from the Thane district of Maharashtra, India. Using descriptive and inferential analysis, the findings 

reveal strong student support for AI-assisted learning, accompanied by a clear preference for teacher 

supervision and ethical governance. The study highlights opportunities, challenges, and future directions 

for integrating human judgment with AI systems in education. 

 

Introduction:  

AI is really changing everything, in 

education and everywhere else. It brings a lot of 

chances for good stuff, but also some big 

problems we'll need to figure out. Things are 

changing fast, and AI in education could really 

shake things up. We're talking about personalized 

learning and even automatic grading, which is 

pretty cool. But let's be real, it also brings up 

some tricky ethical questions and practical issues 

that definitely need people to step in and sort out. 

This paper looks at why it's so important for 

people to be involved when we create, use, and 

check AI in schools. We need a good approach 

that helps us get the most out of AI's good points, 

but also deal with what could go wrong. This all 

ties into promoting a human-focused way to use 

AI in education. We want to make sure that the 

basic principles of teaching are clearer than ever, 

not messed up by AI doing everything 

automatically. We need a careful approach when 

developing AI, one that remembers who the 

stakeholders are. This means bringing in people 

like students, who are the actual end-users, right 

from the start. The whole idea is to figure out just 

how much human control we need over AI as it 

automates things, meanwhile, considering 

multiple aspects that are involved. 

 

Literature Review:  

The fast spread of AI in education has 

drawn research attention, especially on how to 

balance automated tools with human 

oversight.AI-based tools like adaptive platforms, 

tutoring systems, and learning analytics can tailor 

instruction, improve learning outcomes, and 

streamline administration (Lucken et al.).2016; 

Holmes et al.(2019).Past research argues these 

benefits depend on strong human supervision and 

are not automatic.  Many studies stress that 

human oversight is needed to keep teaching goals 

aligned and to guide ethical governance Selwyn 
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(2019) says AI runs on data but cannot judge 

context or ethics, so teachers need to interpret its 

results and guide teaching decisions. O’Neil 

(2016) cautions that bias in AI algorithms can 

worsen educational inequality if not addressed. 

Human oversight reduces these risks by 

reviewing decisions and correcting errors. 

Research also looks at how hard it is to keep 

human oversight meaningful. Zawacki-Richter et 

al. A 2019 study reports that many teachers do 

not have enough AI literacy, which limits their 

ability to oversee complex systems well. Relying 

too much on automated decisions can limit 

professional autonomy and reduce teacher-student 

interaction. Limited resources and scaling 

problems make oversight harder in large 

educational institutions. Recent studies point to 

future work focused on people and AI working 

together. Holmes et al.(2022) argue for human-

centered AI that is transparent, easy to explain, 

and supports shared decisions. These approaches 

treat AI as support for educators, not a substitute. 

The literature shows that human oversight is 

essential for ethical and fair AI use in education, 

and it helps these interventions work well. 

Students and researchers who want stronger 

literature reviews can rely on professional 

academic support for expert input and careful 

synthesis from PaperWriter.paperwriter.com URL 

fragment Human editors can improve AI drafts by 

adding deeper analysis and making the writing 

ready for publication. 

 

Research Objective: 

The following are the objectives which studies & 

aims to: 

1. Examine student awareness of AI-driven 

educational interventions. 

2. Analyze student perceptions regarding the 

effectiveness of AI in learning. 

3. Assess attitudes toward the necessity of 

human oversight in AI-based education. 

4. Identify perceived challenges and ethical 

concerns related to AI use. 

 

Research Methodology: 

After considering the research problem 

and determining specific information required to 

solve the problem the researcher will look for the 

type and sources of data which may yield the 

desired results, while deciding about the method 

of data collection to be used for the study, there 

are two types of data: 

Primary Data: 

Primary data are those, which are collected 

for the first time, taking a sample, representing a 

population. It is not a published data, it is problem 

specific data collected by researcher. A well- 

structured questionnaire is administered to the 

target respondents to collect primary data (Copy 

of questionnaire is attached in the appendix) 

For this project I have partly used primary 

data. I adopted the google forms method to collect 

the primary data. I took help of a structured 

questionnaire, arranged meeting with young 

entrepreneurs and conducted form survey. 

Secondary Data: 

Secondary data means data that are already 

collected by someone, it can save time and money 

of the researcher. The secondary data pertaining 

to study has been collected from the books, web 

portals, reports, journals, etc.  

Secondary data found in the form of 

company records, trade publications, libraries, 

etc. Secondary data sources are as follows: 

❖ Daily Newspaper. 

❖ Various Websites. 

A lot of data for the research is secondary 

and has been taken from the various online 

platforms. 
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Data Analysis and Results: 

→The following Data has been received from the 

Age group of (18 – 25 Years). 

Q.1) Whether you are familiar with AI-based 

tools used in education (e.g., adaptive learning 

platforms, AI tutors) 

 

Attributes Responses Percentage 

Yes 102 68% 

No 48 32% 

Total 150 100% 

Interpretation- 

From the above chart, 68% respondents of 

the survey says that they are familiar with the AI-

based tools used in education. Whereas 32% of 

the respondents don’t know or they are not 

familiar with the AI-based tools used in 

education. 

 

Q.2) Whether AI improves learning efficiency 

and academic performance? 

 

Attributes Responses Total 

Always Agree 72 48% 

Neutral 30 30% 

Disagree 48 32% 

Total 150 100% 

 

Interpretation- 

As seen in the chart, 48% respondents from 

the survey says that they Agree that the AI 

Improves their Learning efficiency and 30% of 

the respondents states that the AI somewhat 

works in neutral state in the learning efficiency & 

academic performance . Whereas 32% of the 

respondents prefer that they Disagree that the AI 

Improves their Learning efficiency in any 

manner. 

 

 

Q.3) Do you think Excessive use of AI may 

reduce meaningful teacher–student interaction. 

 

Attributes Responses Total 

Yes 73 48.6% 

No 77 51.4% 

Total 150 100% 

 Interpretation- 

The respondent’s percentage on the 

thoughts reflect that 48.6% of respondent’s think 

that “Yes” the excessive use of AI has reduced 

meaningful teacher–student interaction. Whereas, 

51.4% respondent’s think that “No” the excessive 

use of AI didn’t reduce meaningful teacher–

student interaction at all. 

 

Q.4) Are you concerned about the privacy and 

security of student data used by AI systems? 

Attributes Responses   Total 

Yes 102 68% 

No 48 32% 

Total 150 100% 

Interpretation- 

As seen in the above chart, 68% of the 

respondents believe that they are concerned about 

the privacy and security of student data used by 

AI systems. Whereas, 32% of respondents are less 

or not concerned about the privacy and security of 

student data used by various AI systems. 

 

Q.5) Do you think Teachers need proper training 

to effectively oversee AI-based educational tools? 

Attributes Responses Total 

Yes 40 26.6% 

No 87 58% 

Not Sure 23 15.4% 

Total 150 100% 
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Interpretation- 

As seen from the above chart, 26.6% of 

the respondents think that Teachers need proper 

training to effectively to oversee on AI-based 

educational tools, while 58% respondents think 

that Teachers do not need training. Whereas, 

15.4% respondents are not sure about the training 

for the teachers in order to oversee the AI-based 

educational tools. 

 

Q.6) Whether the combination of AI technology 

and human judgment is the best approach for     

        future education? 

Attributes Responses                    Total 

Yes 98 65.4% 

No 52 34.6% 

Total 150 100% 

 

Interpretation- 

As seen from the above chart, 65.4% of 

the respondents says that the combination of AI 

technology and human judgment is the best 

approach for future education, while 34.6% 

respondents think that that the combination of AI 

technology and human judgment is not a better 

approach for future education in the upcoming 

days. 

 

Conclusion: 

This study looked at how students aged 

18 to 25 feel about human oversight in AI-

powered education. Most students—about 68%—

already know about AI tools in the classroom, so 

these technologies are definitely making their 

mark. Still, a good chunk of students haven’t used 

them yet, which shows that not everyone’s getting 

the same exposure. 

When it comes to whether AI actually 

helps people learn, students don’t all agree. 

Nearly half said AI makes learning easier and 

helps grades, but about a third disagreed, and the 

rest weren’t sure. So, not everyone’s seeing the 

same benefits, and things like how schools use AI 

or what subjects it’s used in probably matter a lot. 

Students are split on whether using too much AI 

hurts their connection with teachers. There’s a lot 

of uncertainty here. But one thing stood out: 

privacy and data security worry a lot of 

students—68% said they’re concerned. Clearly, 

ethical issues around AI in education aren’t going 

away. 

Most students don’t think teachers need a 

lot of new training right now, but nearly two-

thirds believe the best path forward is to blend AI 

with human judgment. That really gets to the 

heart of it: AI can help, but people need to stay 

involved to keep things meaningful, safe, and 

effective. 

 

Recommendations: 

1. Boost Awareness and Exposure: 

About a third of students don’t really 

know much about AI-based educational tools. 

Schools need to step up — offer orientation 

sessions, hands-on demos, and make sure 

everyone gets what AI can do in the classroom. 

2. Go for a Balanced Human–AI Approach: 

Most students actually want a mix — not 

just robots, not just people. Schools should set up 

hybrid learning models where teachers still call 

the shots, but AI can help out where it makes 

sense. 

3. Lock Down Data Privacy and Security:  

Lots of students worry about what 

happens to their data. Schools have to be upfront 

about how they handle information. Set clear 

rules, use secure platforms, and actually tell 

students what you’re doing with their data. 

4. Use AI Where It Fits: 

People aren’t sure if AI really boosts 

learning for everyone. So, don’t force it 

everywhere. Match AI tools to the curriculum and 

what students actually need. 
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5. Help Teachers Build AI Skills: 

Even if most people don’t think teachers 

need AI training right now, forward-thinking 

schools should get ahead of the curve. Offer AI 

literacy workshops so teachers can stay in charge 

and make the most of these new tools. 

6. Keep Checking in and Improving: 

Don’t just set things up and walk away. 

Schools need to keep an eye on how AI is 

working — listen to student feedback, review 

results, and keep making changes to make sure 

everything stays effective and ethical. 
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Abstract: 

Prompt engineering, the practice of designing and refining inputs for AI systems, has become a 

pivotal skill in modern learning environments, allowing learners to interact with AI tools more effectively 

and extract meaningful, relevant outputs. By structuring queries logically, students develop critical thinking 

and enhance problem-solving skills, as they must anticipate potential responses and refine their questions 

accordingly. It also enables personalized learning, as learners can tailor prompts to their individual needs 

and pace, while step-by-step guidance from AI supports deeper understanding of concepts. Experimenting 

with different prompts fosters creativity and innovation, encouraging learners to explore alternative 

solutions to academic and practical problems. Engaging with AI tools further develops technical literacy 

and familiarity with emerging digital technologies, while also raising awareness of AI limitations, biases, 

and ethical considerations. Iterative prompt refinement promotes feedback-driven learning and reflective 

thinking, helping learners build resilience and adaptability through trial-and-error interactions. 

Additionally, prompt engineering supports collaborative learning, enhances communication skills, and 

provides practical experience in computational thinking and data interpretation. While over-reliance on AI 

without thoughtful engagement can limit independent reasoning, careful practice ensures that prompt 

engineering serves as a bridge between technology and cognitive development. Overall, it empowers 

learners to become active participants in knowledge creation rather than passive consumers, significantly 

contributing to learning, skill development, and lifelong adaptability in an AI-driven world. 

Keywords: Prompt Engineering, Artificial Intelligence in Education, Skill Development, Critical 

Thinking, Digital Literacy, Personalized Learning, AI Literacy. 

 

Introduction:  

The rapid advancement of Artificial 

Intelligence (AI) has significantly transformed 

contemporary education and learning 

environments. Among the various emerging 

competencies in the AI-driven era, prompt 

engineering—the practice of designing, 

structuring, and refining inputs to obtain desired 

outputs from AI systems—has gained substantial 

importance. As AI tools become increasingly 

integrated into academic, professional, and 

research settings, the ability to interact effectively 

with these systems is evolving into a critical 

digital literacy skill. 

Prompt engineering extends beyond 

merely asking questions to AI, it involves 

strategic thinking, clarity of expression, logical 

structuring, and iterative refinement of queries. 

This process encourages learners to engage in 

higher-order thinking by anticipating possible 

responses, analysing outputs, and modifying 

prompts to achieve more accurate and meaningful 
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results. Consequently, the practice fosters critical 

thinking, analytical reasoning, and problem-

solving abilities, which are essential 

competencies in modern education. 

Furthermore, prompt engineering supports 

personalized and self-directed learning by 

enabling learners to tailor AI interactions 

according to their individual pace, interests, and 

academic requirements. Through structured 

prompts, students can receive step-by-step 

explanations, alternative perspectives, and 

customized feedback, thereby deepening 

conceptual understanding. The iterative nature of 

refining prompts also promotes reflective learning 

and resilience, as learners experiment, evaluate 

outcomes, and adjust their approaches 

accordingly. 

In addition to cognitive development, 

prompt engineering enhances technical literacy 

and familiarity with emerging digital 

technologies. It encourages creativity, innovation, 

computational thinking, and collaborative 

learning while simultaneously raising awareness 

of ethical considerations, biases, and limitations 

inherent in AI systems. However, the 

effectiveness of prompt engineering depends on 

thoughtful engagement; over-reliance on AI 

without critical evaluation may hinder 

independent reasoning. 

 

Need and Significance of the Study: 

1. Growing Use of AI in Education – With the 

rapid integration of AI tools in academic 

environments, there is a need to understand 

how students can effectively interact with 

these technologies. 

2. Development of Prompt Engineering as a 

Core Skill – Prompt engineering is emerging 

as an essential digital literacy skill, requiring 

structured thinking and clarity in 

communication. 

3. Enhancement of Critical Thinking and 

Problem-Solving – Studying its impact helps 

determine how designing and refining 

prompts improves analytical reasoning and 

higher-order thinking skills. 

4. Support for Personalized Learning – 

Prompt engineering enables learners to 

customize AI interactions according to their 

pace, learning style, and academic needs. 

5. Promotion of Reflective and Feedback-

Driven Learning – Iterative prompt 

refinement encourages experimentation, self-

evaluation, and adaptability. 

6. Improvement of Technical and Digital 

Competence – The study highlights how 

engagement with AI tools strengthens 

computational thinking and familiarity with 

emerging technologies. 

7. Guidance for Curriculum Development – 

The study provides insights for educators to 

integrate prompt engineering into teaching 

methodologies and skill-development 

programs. 

8. Preparation for Future Workforce 

Demands – As AI becomes central to 

professional environments, prompt 

engineering skills enhance employability and 

lifelong adaptability. 

 

Literature Review: 

1. The Rise of AI in Education: 

Artificial Intelligence has increasingly 

been integrated into educational settings, 

reshaping instructional strategies and learner 

support systems. AI-driven tools—such as 

intelligent tutoring systems, adaptive learning 

platforms, and conversational agents—have 

demonstrated potential to personalize learning 

experiences and improve learner engagement 

(Holmes et al., 2019). These systems can provide 

real-time feedback, adaptive pathways, and 

scaffolding that align with individual learner 
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needs, fostering autonomy and self-paced 

learning. 

2. Prompt Engineering as an Emerging 

Competency: 

Prompt engineering is a relatively new 

concept that refers to the strategic creation and 

refinement of input queries to obtain accurate and 

meaningful outputs from AI systems. Initial 

research has identified prompt engineering as a 

form of interaction design within AI 

environments, emphasizing precision, clarity, and 

anticipatory reasoning (Reynolds & McDonell, 

2021). While technical communities have 

explored prompt engineering for optimizing AI 

outputs, educational research on its cognitive 

impact is still evolving. 

3. Prompt Engineering and Problem-Solving 

Skills: 

Prompt engineering has been linked to 

enhanced problem-solving skills. A study by Zhai 

et al. (2023) found that when learners iteratively 

refine prompts to AI problem-solving tools, they 

develop deeper engagement with underlying 

concepts and solution strategies. This iterative 

loop of proposing, testing, evaluating, and 

adjusting prompts mirrors effective scientific 

inquiry and supports development of adaptive 

expertise. 

4. Technical Literacy and Digital Fluency: 

Efficient prompt design builds digital 

fluency—the ability to interact with technology 

meaningfully. Students who regularly engage 

with AI systems develop an understanding of 

system behaviours, limitations, and response 

patterns. This familiarity supports computational 

thinking, including pattern recognition, 

algorithmic logic, and abstraction (Wing, 2006). 

Such competencies are increasingly valued in a 

digitally-driven workforce. 

 

 

 

Objectives of the Study: 

1. To examine the concept and practices of 

prompt engineering in AI-assisted learning. 

2. To analyse the impact of prompt engineering 

on learners’ critical thinking and problem-

solving skills. 

3. To explore how prompt engineering enhances 

creativity, innovation, and technical literacy 

among students. 

4. To investigate the role of prompt engineering 

in personalized and self-directed learning. 

5. To assess the contribution of prompt 

engineering in ethical awareness and 

responsible use of AI tools. 

6. To identify challenges and best practices in 

integrating prompt engineering into 

educational strategies. 

7. To evaluate the overall influence of prompt 

engineering on skill development and lifelong 

adaptability in an AI-driven learning 

environment. 

 

Hypothesis: 

H0: There is no significance impact of prompt 

engineering on learning and skill development. 

H1: There is a significance impact of prompt 

engineering on learning and skill development. 

 

Methodology: 

Research Design: 

The present study adopts a quantitative, 

descriptive research design to examine the 

relationship between students’ familiarity with 

prompt engineering and their perceived learning 

outcomes. A survey-based approach was used to 

collect primary data, and the Chi-square test of 

independence was applied to analyze the 

association between the variables. 

Population and Sample: 

The population for the study consisted of 

students exposed to AI-based learning tools. A 

sample of 85 students was selected using a 
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convenience sampling method. The sample 

included students with varying levels of 

familiarity with prompt engineering, categorized 

as Yes, Maybe, and No. 

 

Data Collection Instrument: 

Data were collected using a structured 

questionnaire. The questionnaire contained items 

measuring: 

�x Familiarity with prompt engineering 

(Yes / Maybe / No) 

�x Perceived learning outcomes, measured 

using a five-point Likert scale: 

o Strongly Agree 

o Agree 

o Neutral 

o Disagree 

o Strongly Disagree 

The responses were tabulated to form a 

contingency table for further statistical analysis. 

 

Variables of the Study: 

�x Independent Variable: Familiarity with 

prompt engineering 

�x Dependent Variable: Students’ learning 

outcomes and understanding of concepts 

 

Testing: 

Observed Frequency Table(O): 

Contingency Table: 

Familiarity with 

Prompt Engineering  

Strongly 

Agree Agree Neutral 

 

Disagree 

Strongly 

Disagree Row Total 

Yes 8 35 8 2 0 53 

May be 2 4 7 1 0 14 

No 0 10 6 1 1 18 

Column Total 10 49 21 4 1 85 

 

Formula for Expected Frequency (E) 

╔
╡▫◌ ╣▫◄╪■ ╒▫■◊□▪ ╣▫◄╪■

╖►╪▪▀ ╣▫◄╪■ 
 

Expected Frequency Table (E): 

Familiarity \ 

Understanding 

Strongly 

Agree Agree Neutral 
Disagree 

Strongly 

Disagree 

Yes 6.24 30.56 13.09 2.49 0.62 

Maybe 1.65 8.07 3.46 0.66 0.16 

No 2.12 10.38 4.45 0.85 0.21 

 

Chi Square Formula :  

… В
ὕ Ὁ

Ὁ
 

O = Observed Frequency  

E = Expected Frequency  

Chi-Square value is    Ⱶ Ȣ  

Degree of Freedom: ὨὪ ὶ ρ ὧ ρ  

                                    ὨὪ σ ρ υ ρ ψ 

Level of Significance: ᶿ πȢπυ υϷ ὰὩὺὩὰ  έὪ ὛὭὫὲ ὭὪὭὧὥὲὧὩ  
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