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Abstract 

The use of Multimedia innovations including Virtual Reality (VR), Augmented Reality (AR), 

and Generative Artificial Intelligence (AI) each represent a new frontier in technology, and 

their use in education has the potential to improve India’s higher education system in 

unprecedented ways. Addressing specific objectives of the National Education Policy (NEP 

2020), these aim to bridge the practical- theory gap, and in the process, shift pedagogy from 

passive, textbook-based learning to engaging and hands-on modalities. This study used a multi-

method approach, a meta- synthesis of 45 studies concerning over 12,000 learners in India. 

including 220 students, 35 teachers from Kerala, case studies from IIT Madras, Delhi 

University, NIT Calicut, and surveys. The analysis showed that in addition to improving 

understanding and skill retention, learning through immersive technologies coupled with 

motivational design increased student motivation to learn. In addition, the thematic analysis 

showed students’ dissatisfaction with accessibility, ethics, and outcomes of realism. The 

findings show that AR and VR tools improve comprehension in technical and medical fields 

by 25-40% and 3D aids and narrative games boost retention by 30%. GenAI tutoring aids in 

self-paced learning and demonstrates positive outcomes in STEM and writing classes, although 

infrastructure, teacher readiness, and ethical issues such as bias and plagiarism pose challenges. 

Most importantly, blende3d usage of AR, VR, and AI tools improved learning outcomes by 

42% compared to unsupervised usage, highlighting the transformative potential in Indian 
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education. Nevertheless, the gap in fair incorporation in Tier-2 and Tier-3 institutions to reduce 

the growing digital divide and ensure universal adoption of these tools is concerning. 

Keywords: Augmented Reality, Virtual Reality, Generative AI, Multimedia Learning, Indian 

Education 

1. INTRODUCTION: 

One of the most paradigm changing moments in modern Indian education history is the 

integration of tools such as Augmented Reality (AR) and Virtual Reality (VR) within 

education. Coupled with advancements in Artificial Intelligence (AI) (especially Generative 

AI), India's approach tertiary education is changing. The National Education Policy (NEP 

2020) further fuels the changes with preferences toward learning competence and skill-based 

approaches in place of learning for rote memorization (Ministry of Education [MoE], 2020) 

Note, ‘creativity’ is central. 

 The centuries where lectures reigned supreme is history, aside from the inability to engage and 

retain the audience, the application of concepts dissolved the need to understand the ‘why’ in 

problem solving. The Indian higher education system boasts over 38 million (All India Survey 

on Higher Education [AISHE], 2023), much like the West, the use of emerging technologies to 

transform the educational system is vital. Augmented reality, virtual reality, and different 

aspects of multimedia instructions enable learners to interact with the information deeply and 

meaningfully. Moreover, Gen AI tools become very effective in personalizing learning 

experiences. 

The objective of this research is to study ‘what is the impact of immersive and generative 

technologies on Indian education and what issues need to be resolved for equitable access and 

use of them?’. This study intends to devise a framework to improve classroom effectiveness in 

India based on a systematic review and multi-case study analyses and real-life use cases from 

a vision of transformed education. 
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2. LITERATURE REVIEW 

2.1 Augmented Reality and Experiential Learning 

India employs AR within the accessible scope of school level science laboratories and 

advanced surgical instruction. In the AIIMS Delhi study “Anatomical Mastery through 

AR…”, it was determined that AR modules improve student learning outcomes. In this 

case students achieved a 25% higher identification accuracy of organ structures with 

AR compared to traditional anatomy charts (Sharma and Reddy 2020). The CEPT 

University pilots in architectural design also reaping the rewards of improved spatial 

understanding and design recall (NCERT 2021). 

2.2 Virtual Reality and Immersive Simulations 

Evidence from NASSCOM (2022) indicates that students trained with Virtual Reality 

(VR) in comparison to the more traditional laboratory methods gained 30-35% better 

retention. Students interfacing with VR alongside IIT Madras’ advanced laboratories 

gained 28% of more accuracy in problem solving within physics simulation (IIT 

Madras 2021). The gained understanding from these disciplines within these realistic 

simulations reflects the depth of abstract reasoning exhibited. The advanced retention 

rates speak to the cognitive enhancement and reasoning further abstracting these 

concepts Virtual Reality offers. 

2.3 Contextual Engagement with Multimedia 

Use of various forms of media including animations, gamification, and interactive 

videos helps with realism in classrooms. University of Delhi has evidence of 35% more 

engagement level of learners using multimedia-based physics visualizations over those 

using multimedia static slides. (Khan, 2021). Similarly, NIT Calicut has evidence that 

simulation-based teaching improved recall of electrical circuit design by 29% (Menon, 

2022). 

2.4 Use of Generative AI and Personalized Learning 

As with the birth of the NEP 2020, there was also a surge in the use AI educational 

tools. AI tutoring systems used in trial in Bengaluru urban schools showed 15–20% 

gains in understanding of math (MoE, 2023). GenAI was also used in writing to aid 

students in writing essays and was able to yield 25% gains (Rao, 2023). Numerous 

UGC advisory notes, 2023, have been issued concerning the increase of risks such as 

plagiarism and bias and lack of transparency as well as the algorithmic opacity. 

2.5 Comparative Insights 

The most value from AR, VR, GenAI and multimedia seems to come when they are 

used side by side. IIT Bombay’s chemistry simulations integrating VR labs with AI-

based feedback were 42% more accurate in completing problem-solving tasks than 
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digital modules used singly (IIT Bombay, 2023). This suggests that convergence—and 

not deployment in silos—is the next pedagogical edge. 

3. RESEARCH Objectives & Hypotheses 

3.1 Research Objectives: 

• The aim is to understand the effect AR, VR, and GenAI bring to the educational 

learning outcomes.  

 

• The aim is to create a detailed educational framework.  

• Understanding the difficulties to the levels of institutions is the aim.  

• The aim is to understand the complication of Ā Synergistic Effects.  

• The aim is to understand the National Policy and its purpose.  

3.2 Hypotheses: 

• H1: Technology, more than one, is utilized in a multitude of areas.  

• H2: 42% improvement in synergistic integration  

• H3: Technology used in different fields is more effective  

• H4: Motivation and engagement in the topic is improved.  

• H5: There is a significant relationship between the outcomes and the amount of 

technology in the system.   

 

• H6: There exists an inequitable social setting which is an obstruction to the spread 

of technology.    

 

• H7: The gap in inequity is increasing.  

• H8: The outcomes relate to the degree of technology available in the system.  

• H9:  with technology, Equitable social structure is an obstruction to the spread of 

technology.   

 

4. METHODOLOGY 

This approach uses mixed-methods systematic review and analysis. This includes quantitative 

meta-analysis and case study survey and data collection.  

4.1 Systematic Review 
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The Scopus, Shodhganga and Web of Science databases from 2015-2023 were searched 

for peer-reviewed articles on AR, VR, GenAI and Multimedia Education about India. 

87 studies were located and 45 studies were chosen for inclusion.  

4.2 Meta-Analysis 

45 studies having 12000 learners were quantitatively integrated. The data were on 

comprehension improvement, recall rates and engagement levels. Random effect 

models were used to estimate weighted averages for the performance gain figures.  

4.3 Case Studies 

The publicity for the engineering labs, the multimedia timelines and circuit 

visualization were the case studies for IIT Madras, Delhi University and NIT Calicut 

respectively. The analysis used documented pilot studies, stakeholder interviews, and 

published reports.  

4.4 Survey-Based Research 

220 students and 35 teachers from various parts of Kerala were given specially made 

and standardized questionnaires. The data gathered were analyzed using SPSS software 

and the variables were: learning gains, motivation, ease of access and ethics. 

Table 1: Survey Results – Average Ratings 

Category Average Rating 

Perceived Learning Gains 3.95  

Motivation 4.18 

Ease of Access 3.45 

Ethical Considerations 3.35 

5. FINDINGS and Discussion 

5.1 The Learning Journey Using AR & VR. 

Augmented reality and virtual reality tools not only foster experience-based learning 

as opposed to rote learning in the other disciplines in the educational landscape of 

India, but also foster learning in other disciplines. AR/VR technology in target-

oriented disciplines improves understanding of abstract concepts by 25-40% and in 

other disciplines by the quantitative shift. The reduction in the time taken to identify 
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organs augmented with high accuracy has also been achieved with the implementation 

of AR based anatomy modules at the All-India Institute of Medical Sciences (AIIMS) 

in New Delhi (Sharma et al., 2020). Medical teaching has transformed from the flat 

textbook to 3D educational illustrations, allowing for dynamic, contextual learning 

with three-dimensional models of anatomy. 

“Problem-solving activities that simulated real-world scenarios were undertaken by 

students with the use of VR at IIT Madras.” Every student who participated in VR 

simulations achieved a 28% greater problem-solving accuracy level than students who 

were taught through traditional methods. This shows how deeply VR technology aims 

to bridge the gap between practical work and theoretical work. “Students do not only 

gain measurable performance, but also gain qualitative performance.” Students 

describe VR technology as interactive, practical, and life like. This is evidence of 

positive affective raised by VR which is evidence that aligns with the experiences 

learning theory which states that knowledge should be contextualized. “VR and AR 

may not only stimulate students, but also propel students to tackle complex and 

notionally abstract topics.” 

 

 Figure 1: Pedagogical Impact of AR/VR 

(Bar chart showing Conceptual Comprehension 25-40% improvement, Organ Identification Time 40% 

reduction, Problem-Solving Accuracy 28% gain) 
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5.2 Multimedia for Engagement and Retention 

The tools have augmented reality and virtual reality changed the understanding of 

spatial relations in learning and the rest of the tools in the rest of the world have 

developed as tools of context and emotional learning engagement. The power of 

multimedia is its capacity to distil and elaborate on complex elements in various 

formats and channels that emphasizes the use of sound, images, text, and even 

interactive videos. It serves as a reality enhancer that enables students to appreciate 

knowledge as being connected and applicable, rather than compartmental and 

abstract. 

As an illustration, at Delhi University, for instance, history courses have been 

transformed to include 3D reconstructions of historical events and interactive 

documentary timelines. Participation, in the context of assignment completion, 

increased by 39%, while class talks showed greater levels of critical thought and 

recall. Similarly, NIT Calicut’s 3D visualization software use in engineering labs 

showed retention improvements. These students could recall engineering terms 29% 

more than their peers instructed with traditional static slides. 

These findings resonate strongly with Mayer’s (2014)’s cognitive theory of 

multimedia learning which “sees” the optimal integration of texts and images as an 

added advantage to learning and retention of information. More so, specialized 

multimedia with game features enhances what could be called cognitive stickiness—

more easily recalled and applied knowledge. Evidence suggests that lesson pathways 

designed with gamification not only holds attention but also enhances motivation as 

learners find the challenges stimulating rather than daunting. 

Another major advantage of multimedia is the lower price of VR systems. Many 

institutions, especially Tier-2 colleges, are able to adopt interactive videos, gamified 

modules, and digital simulations without the need of extreme infrastructure spending, 

making multimedia a practical bridge technology. While VR adoption expands, the 

use of multimedia is still applicable. 
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Figure 2: Impact of Multimedia 

(Bar chart showing Participation Rates 39% increase, Conceptual Retention 29% improvement) 

5.3 The Role of Generative AI in Personalization and Creativity 

Undoubtedly Generative AI (GenAI) is the next big thing in the field of personalized 

learning. Unlike AR/VR which simply enhances immersion, GenAI modifies how the 

content is delivered, tailoring the questions, explanations, and feedback in accordance 

to the requirements of a learner. This is the essence of the NEP 2020 adaptive learning 

and student-centered approaches to teaching.  

To illustrate, Jawaharlal Nehru University writing-assistant AI software improved an 

average student’s essay scores by 25% (Rao 2023). In addition to grammatical errors, 

students were provided advanced suggestions to help reinforce the structure, the 

precision, the clarity, and the overall strength of the argument. In the same way, AI 

driven adaptive pathway mathematics tutoring platforms recorded 15 20% 

improvements to underprepared students in urban engineering colleges (MoE 2023). 

AI's creativity uses are also remarkable. As per Kumar (2023), GenAI aided students 

in design schools in Bengaluru in visual prototyping and decreased the time needed to 

build prototypes by 35-40%. Students reported spending hours on the preliminary 

frames of the designs and were able to use mock visualizations to create and spend 
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time refining and improving their ideas which was a boost in both their productivity 

and creativity.  

AI does create ethical dilemmas that have yet to be resolved. The reluctance of many 

educators to accept the use of AI tools for writing has some basis in the UGC 

advisories (2023) especially in regard to bias hidden in the algorithms and the 

possibility of committing academic misconduct. Therefore, while GenAI is able to 

easily fill the gap in individualized learning, there is a need to have ethical values that 

protect academic integrity. 

 
Figure 3: Impacts of Generative AI 
(Bar chart showing Essay Quality Improvement 25%, Math Performance Gains 15-20%, Prototyping 

Time Reduction 35-40%) 

5.4 Trends of Adoption Across Different Regions of India 

In December 2019, the Office of National Statistics published alongside World and 

Wiley a much cited and attended working paper ‘Micro Productivity and the Global 

Economy’ which offered a rather startling suggestion, from a tech level of 

sophistication, that with a staggering level of complexity, micro level transitional 

dynamics of productivity growth in a globalized economy can, at the level of cloud 

engineering, be understood as a delta function of a few relatively simple causal 

“wheels” that have been macroscopically AI-mapped. From a UK perspective, the 

conclusions they reached about the structure of intellectual property and the 
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knowledge economy appear as a rather simplistic telematic effect of the micro 

computation revolution.   

The knowledge economy within the UK or even the EU can be viewed as a single, 

smoothly functioning integrated mechanical system, or ‘machine’, and as such, under 

a unitary, centralized administrative governance. The requisite legislative and 

administrative frameworks do exist. The only challenge, which is in principle rather 

than reality, is which constituent of this machine will be the UK, or the ‘Republic’ that 

the paper ascribed to the UK.  The more immediate challenge remains practical. What 

commercial and governmental incentives could channel this already pre-configured 

structure of the set up within which constituent global IT stacks could be unified into 

a functioning system? 

 
Figure 4: Adoption of Immersive & AI Technologies (2018-2024) 

(Line chart: 10% in 2018 rising to 45% in 2024) 

 
Figure 5: Adoption in Metro vs Tier-2/3 Institutions  
(Bar chart: Metro Universities 65%, Tier-2/3 Institutions 22%) 
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5.5 Barriers to Implementation 

While the results focus on the potential positive outcomes, they center on the ever-

present limitations that cannot be brushed aside.  

1 Expensive: The price of VR headsets, subscriptions for AR-enabled devices, 

and AI technologies is still out of reach for most publicly funded institutions. 

While IITs and better ranked private universities may fund such programs only 

as a pilot, scale is limited due to the lack of funding. 

. 

2 Institutional impediments: ‘Tech fear’ is a phenomenon, expressed by a good 

number of faculty members in regards the implementation of advanced 

technologies. More and more voices are calling for faculty development 

programs to integrate technology in a more meaningful way, as reported by 

AICTE (2023). Technology serves no purpose without the appropriate level of 

expertise, which is commonly referred to as tech under-leverage.  

. 

3 Ethical risks: The questions of plagiarism concerning AI essays, algorithmic 

prejudice on adaptive systems, and the violation of students’ confidential 

information, are some of the most frequently raised roadblocks. UGC 

workshops (2023) identify as a great source of unease the implementation of 

AI systems that are used for the surveillance of student activities without 

adequate mechanisms. 

. 

4 Technical Infrastructure: The hindrance to almost real-time i immersive 

learning due to slow to unstable internet connections in some rural parts of 

India is a big problem. The high cost of infrastructure means that these 

problems become educational ‘showpieces’ that are not used — due to 

unmanageable maintenance issues, and incompatibility problems.  

. 

These structural barriers are not simply technological obstacles, but also socio 

economic barriers in the context of the Indian education system. 
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Figure 6: Major Barriers to EdTech Implementation 

(Bar chart: High Costs 8, Teacher Training 9, Ethical Risks 6, Technical Infrastructure 7 – Significance 

Level) 

5.6 SYNERGISTIC Effects and Pedagogical Implications 

Rather fascinating is the integration of multisensory AR, virtual reality, and the 

multimedia immersion, combined with GenAI, resulting in the synergistic outcomes 

far exceeding the aggregates of the individual technologies employed in isolation. 

Case in point, IIT Bombay 2023 suggests that the integration of adaptive AI in AI 

adaptive quizzes with VR and multimedia overlays yielded 42% greater problem-

solving refinement than the use of VR in isolation. Students’ explanations indicated 

that VR simulations posed a visualization of the problems, AI delivered individual 

feedback, and the multimedia reinforced the retention of the material in multiple 

modalities. 

These findings inform and suggest a wider pedagogical implication: the future of 

education in India is in the design of learning technology hybrid ecosystems which 

integrate immersion, personalization, and contextual interaction in pedagogical 

approaches. The integration of these tools is in line with the NEP 2020 

recommendation on the need for experiential and competency-based education. Three 

important pedagogical changes are evident: 

• From Passive Listening to Active Participation – Student don’t just listen to lectures 

anymore; now they actively acquire knowledge through simulations and AI-

supervised case-based gamification and interdisciplinary gaming.  

 



 

      

• From One-Size-Fits-All to Personalized Learning – Instruction and pacing, as well 

as preferred methods of instruction, gaps, and skills, are not uniform, thanks to 

GenAI.  

 

• From Simple Recollection to Competency Development – Ecosystems enable and 

integrate creativity, collaboration, and problem solving, as well as apply knowledge 

to real life situations beyond exams.  
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In closing, the evidence strengthens the belief in the possibility that, as a combination, 

immersion and generative technologies can change the face of education in India. Such 

change, however, only will happen in combination with good intentioned policy formation, 

bridging social and economic disparity, ethics, and infrastructure. 

 

Problem-Solving Accuracy 

Figure 7: Problem-Solving Accuracy 
(Bar chart: VR use alone vs. VR, AI and Multimedia combination – 42% higher) 

6. Policy Implications 

Integration of AR, VR, and Generative AI indicates that the education system within 

the country should move beyond the pilot stage. Implementation of educational 

policies that go with systems integration at education and systems level is required. 

6.1 Augmented Reality and Virtual Reality in the Education System  
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State and national educational programs should include educational augmented 

reality, virtual reality, and other multimedia learning as educational rather than as 

additional tools due to the positive learning, retention, and problem-solving 

capabilities offered by both AR and VR tools. UGC, AICTE, NCERT India 

educational authorities should articulate the benefits of augmented immersive learning 

and virtual reality and AI and its optimal use in medical education, design, STEM, 

and vocational education and training. 

6.2 Integrated Technology Ecosystem Policy Advocacy 

The vocational education and training policy need to allow the use of AR, VR, and 

other multimedia tools along with Gen AI blended learning settings. The New 

National Educational Policy 2020 NEP 2020 mentions the need for a defined 

framework with appropriate funding and institutional grants, not focusing on siloed 

tools, to promote interdisciplinary approaches aimed at experiential and competency-

based learning. 

6.3 Inequitable Adoption of Immersive Education Technology Across Tiers 1, 2, & 3 

Institutions and Proposed Infrastructure Investments to Bridge the Digital 

Divide  

The inequitable adoption of immersive education technologies across Tiers 1, 2, and 3 

institutions warrants a case for differentiated funding policies. Government 

investments in subsidized hardware, shared immersive lab resources, cloud-based AI, 

and high-speed internet for rural and semi-urban institutions are required. Absent 

these infrastructure investments, the immersive and educational inequities widened- 

even more so with the technologies of education.  

6.4 Digital Theory and Practice Training for Faculty and Staff Across All Levels  

The extent to which the technology is effective must be factored into policy 

frameworks, and for this, teacher preparedness is critical. Faculty development 

programs should also focus on more than basic digital literacy. Instructional design 

for immersive and AI-integrated learning must be the goal. Digital pedagogy, AR/VR 

content facilitation, and ethical AI use certifications should be encouraged and, in 

some cases, required. 

 

6.5 Ethical and Legislative Parameters Surrounding Artificial Intelligence in 

Academia 

 

Legislators and authorities in charge of responding to the PhD students' concerns of 

plagiarism, algorithmic inequity, surveillance, and data privacy must provide answers 
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to these concerns. There must be an expectation of prescriptive regulatory frameworks 

for the ethical use of data in monitoring students and the use of AI in assessments, 

authorship, and data. Instead of prohibiting GenAI, we recommend policies and 

frameworks that address the preservation of academic integrity and the use of GenAI 

for personalization. 

6.6 Dissemination of Multimedia Resources for Educational Purposes as an Interim 

Policy Action. 

 

Where universities do not have the capacity to procure high-end VR devices, the use 

of multimedia in education as an alternative technology with a track record of 

improving learner engagement and retention is policy. Policy frameworks must 

consider multimedia content, educational interactive simulations, and gamified 

content to be legitimate immersive technologies to be used in the inclusive education 

of learners in the transitioned technology. 

6.7 Evidence-Based Policy Monitoring and Evaluation 

Ultimately, the national education policies have to require ongoing impact 

assessments of immersive and AI-enhanced learning. The learning gain, engagement, 

equity, and ethics of the technology employed have to be included in the outcomes of 

the accreditation and quality assurance systems, both to evaluate and ensure the 

technology is not adopted for mere formalism. 

7. CONCLUSION 

The use of AR, VR, and GenAI within India’s educational landscape is transformative, not just 

for the sake of having new technological decorations. In the application of immersive 

technologies, having a positive change of 25-40% in learning outcomes is something that the 

IITs, AIIMS, and Delhi University, along with other learning institutions, would report. The 

retention GenAI energizes with adaptive and personalized learning, but these benefits are 

blunted by the prepared, inequity, adequate, and infrastructure of the teaching workforce. 

A strong case can be made for moving away from rote learning to an approach that prioritizes 

mastery and experiential learning. The combination of these efforts with scale subsidy capture, 

configuration, and other systemic policies, teacher digital divide closure training, and other 

systemic interventions can unlock the technologies to dramatically change the educational 

landscape of India to personalization, contextuality, and better prepare the country for global 

competition. 
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