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Editorial

Integrating Indian Knowledge Systems with NEP 2020: Pathways to Viksit Bharat 2047

As India advances towards the vision of Viksit Bharat 2047, the National Education Policy (NEP) 2020
stands as a transformative framework that places Indian Knowledge Systems (IKS) at the heart of
educational renewal. By emphasising multidisciplinary learning, vocational education, mother-tongue
instruction, experiential pedagogy, and holistic development, NEP 2020 calls for an education system
that is both deeply rooted in India’s civilisational heritage and responsive to the demands of a
knowledge-driven future. This issue of Edulink: Journal of Multidisciplinary Research (Volume XI,
March 2026) responds directly to that call.

The thirty-two research papers featured here demonstrate the rich and varied ways in which IKS can be
integrated with contemporary educational, social, and technological priorities. Several contributions
examine the revival of vocational skills embedded in traditional Indian practices and their alignment
with Skill India and NEP 2020 goals for entrepreneurship and employment. Others explore ancient
water-management systems and traditional ecological knowledge as blueprints for climate-resilient
infrastructure in both rural and urban India.

Health and well-being constitute another significant focus. Studies on Yoga, Ayurveda, mindfulness
(Dhyana), and holistic practices highlight their potential to build individual resilience, enhance mental
health among students, and develop a robust workforce for a developed nation. Parallel to this, a cluster
of papers reinterprets ancient Indian texts to foreground indigenous perspectives on women’s
empowerment, gender equity, and social justice—offering culturally grounded insights that complement
NEP 2020’s commitment to inclusion and equity.

Teacher education and classroom practice receive sustained attention. Articles analyse B.Ed. students’
perceptions of IKS integration, document teachers’ lived experiences, and propose strategies for
fostering productive thinking, cross-cultural competence, and multilingual pedagogies rooted in
Sanskrit and regional languages. These contributions underscore the pivotal role of educators in
translating policy into transformative classroom realities.

The journal also embraces the creative interface between IKS and modern technology. Research on
deep learning for natural language processing, machine learning applications in traditional knowledge
domains, Al-driven employee engagement, and policy frameworks for electric mobility illustrates the
dynamic and adaptive character of Indian knowledge traditions in the digital age.

Collectively, these papers embody the spirit of NEP 2020: rigorous multidisciplinary inquiry, value-
based education, and the synthesis of indigenous wisdom with contemporary needs. They generate fresh
insights while offering actionable implications for policymakers, teacher-educators, institutional
leaders, and practitioners committed to nation-building.



Edulink remains dedicated to providing a scholarly platform for such integrative research. We invite
continued contributions that deepen our understanding of IKS and strengthen its role in shaping an
educationally empowered, culturally confident, and sustainably developed Viksit Bharat.

Dr. Sanjay Kumar

Editor-in-Chief

Edulink: Journal of Multidisciplinary Research
Professor & Principal

Saraswati College of Professional Studies
Ghaziabad



About the Journal

Edulink: Journal of Multidisciplinary Research is an annual publication by Saraswati College of
Professional Studies, Ghaziabad, which intends to encourage theoretically sound and empirically strong
new ideas and perspectives through research articles that include high quality conceptual/theoretical
papers, review papers, empirical papers, case studies, and book reviews in different areas of education.
We encourage researchers to publish their works which significantly contributes towards different
aspects of educational views, research and practices. This journal is a platform where you can explore
the dimensions of educational practices for enriching school and teacher education. A number of
contemporary developments in the theories guiding the educational practices have marked the current
millennium. These developments have significantly impacted the economy of the nations as well as the
overall educational approach. Keeping these developments in mind, the journal caters to a wide variety
of audience which includes practitioners, researcher scholars and academicians.

The scope of the journal is to expand the horizon of education research by publishing articles based on
different perspectives using a variety of methodological approaches in conceptual, empirical, and
policy-oriented researches and exploring the underlying phenomenon that would not only drive future
researches but also provide solutions to the educational problems. The journal aims at publishing
original research articles that explore various facets of education and provide new insights to resolve
management issues on a real-time basis along with implications for the involved stakeholders. The
journal welcomes applied multidisciplinary research in the allied areas of education that provide unique
insights to solve contemporary educational issues. The specific aims of the journal are:

« To establish an effective channel of communication amongst academic and research
institutions, policymakers, government agencies, and persons concerned with the complex
roles of education and globalization.

+ To promote research in school and teacher education and stimulate discussions, deliberations,
and debates on different educational strategies, principles, models, methodologies, techniques,
applications in the field of school and teacher education.

« To serve as a generator of ideas that can be applied to problems of school and teacher
education in today's ever increasingly interdependent world.

« To serve as a means of enlightenment and provide food for thought for business leaders,
policy-makers, researchers, and academicians all over the world.
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Abstract

Indian Knowledge Systems (IKS) represent a vast and diverse repository of indigenous knowledge, practices,
and vocational skills that have evolved over centuries. These skills encompass a wide range of domains,
including traditional crafts such as handloom weaving, pottery, metalwork, and woodcraft; agricultural
practices and food processing; architecture and metallurgy; textiles; indigenous medicine such as Ayurveda;
wellness practices like Yoga; and ecological and environmental management techniques. Deeply rooted in
local culture, community traditions, and sustainable practices, these vocational skills once formed the
backbone of India’s economy, enabling self-sufficiency, community resilience, and environmental balance.
However, historical events such as colonial rule, industrialization, and the growing emphasis on formal
academic education led to the marginalization of 1KS-based vocational skills. Traditional artisans, farmers,
and practitioners of indigenous knowledge gradually lost social and economic recognition, resulting in the
erosion of cultural heritage and a decline in rural livelihoods. In the contemporary era, challenges such as
rising unemployment, skill mismatches, urban migration, and the loss of traditional occupations have renewed
interest in vocational education and indigenous knowledge. Recognizing this, the National Education Policy
(NEP) 2020 and the Skill India Mission provide a strong policy framework to revive 1KS-based skills by
integrating vocational education into mainstream curricula, promoting experiential learning, and fostering
entrepreneurship. These initiatives aim to transform India into a self-reliant, skilled economy where traditional
knowledge contributes to employment generation, sustainable development, and inclusive growth. This paper
examines the revival of IKS-based vocational skills, emphasizing the integration of traditional crafts,
agriculture, and wellness practices with modern educational frameworks and skill development programs. It
also discusses challenges such as declining interest among youth, limited market access, and social stigma, and
proposes strategies including curriculum reforms, digital documentation, financial incentives, and community
participation. Finally, it explores future prospects for leveraging IKS to promote culturally grounded,
economically viable, and environmentally sustainable livelihoods in modern India.

Keywords: Indian Knowledge Systems, Vocational Skills, NEP 2020, Skill India, Entrepreneurship,
Employment, Traditional Crafts, Indigenous Agriculture

*Assistant Professor, Institute for Education, Seraikella, Kolhan University, Jharkhand.
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Introduction
uman civilization has progressed through the continuous transmission of knowledge and skills
from one generation to another. Through accumulated experience, humans learned to
understand nature, adapt to their environment, and develop survival strategies. Initially,
knowledge transfer took place within families and communities, later evolving into apprenticeship
systems under skilled experts during the Middle Ages. In India, the Guru—shishya tradition played a
vital role in this process, and even today many youths acquire occupational skills through such systems,
supporting livelihoods and national development.

This long-standing process of skill transmission forms the basis of vocational education and training.
Vocational education enables individuals to perform specific trades efficiently and confidently,
covering a wide range of occupations—from traditional crafts to technology-based professions. Its
significance extends beyond individuals to communities and the nation, enhancing self-confidence,
income generation, productivity, and overall quality of life.

India has historically been home to skilled artisans, farmers, and craftsmen whose vocational expertise
formed part of Indian Knowledge Systems (IKS). These systems integrate skills with ethics, ecological
wisdom, and social organization. However, colonial policies and later academic-oriented education
marginalized traditional skills, creating skill gaps and unemployment.

In the 21st century, initiatives like Skill India and NEP 2020 emphasize vocational education and
indigenous knowledge integration. Reviving IKS-based skills through education, technology, and
entrepreneurship promotes self-employment, preserves cultural heritage, reduces migration, and
supports inclusive, sustainable national development.

Background of Vocational Education in India

Vocational education in India has deep historical roots embedded in traditional occupational practices.
In ancient and medieval India, education and skill development were integral to social and economic
life. Skills were transmitted through the Guru—Shishya Parampara, family-based apprenticeships, guilds
($renis), and community institutions. Artisans, farmers, weavers, potters, healers, and craftsmen
sustained local economies while education remained closely linked to work ethics and social
responsibility.

During the colonial period, indigenous vocational systems were systematically marginalized. British
education policies emphasized clerical and administrative skills, weakening traditional industries. After
independence, academic and degree-oriented education continued to dominate, causing vocational
education to be viewed as inferior. This resulted in a growing mismatch between education and
employment and contributed to youth unemployment.
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Importance of Indigenous Skills in Sustainable Development

Indigenous skills rooted in Indian Knowledge Systems are inherently sustainable, eco-friendly, and
community-oriented. Developed in harmony with nature, traditional practices in agriculture, crafts, and
health emphasize conservation and self-reliance. In the present context of environmental crisis, these
skills provide viable models of sustainable development, support rural livelihoods, reduce migration,
and foster inclusive growth.

Rationale for Reviving IKS-Based Vocational Skills

Reviving IKS-based vocational skills is essential to address India’s skill gap, youth unemployment, and
erosion of traditional knowledge. Integrating these skills through NEP 2020 and the Skill India Mission
empowers artisans, women, and rural communities. It preserves cultural heritage while promoting
entrepreneurship, employment generation, and sustainable development.

Link between Tradition, Education, and Employability

In traditional Indian society, education was practical and occupation-oriented, ensuring employability.
Modern education, however, separates theory from skills, leading to unemployable graduates.
Integrating 1KS-based vocational skills with contemporary curricula, technology, and market needs
bridges this gap, enhances employability, promotes dignity of labour, and creates a skilled, self-reliant
workforce.

Conceptual Framework

This article is grounded in the framework that Indian Knowledge Systems provide the philosophical and
practical foundation for vocational skills. When integrated with modern education and policy initiatives,
IKS leads to skill development, entrepreneurship, and sustainable livelihoods. Education, skill
enhancement, and livelihood are interlinked and mutually reinforcing.

1. Meaning and Scope of Indian Knowledge Systems (IKS): IKS refers to India’s vast
indigenous knowledge developed over centuries, encompassing agriculture, health systems,
architecture, metallurgy, arts, ecology, and social organization. Holistic and interdisciplinary in
nature, IKS integrates theory with practice, ethics with livelihood, and spirituality with
material life, making it inherently vocational and experiential.

2. Nature of Vocational Skills in Traditional Indian Society: Vocational skills were context-
specific, sustainable, ethical, and skill-intensive. Learned through family and community
traditions, each occupation carried technical expertise, values, and social responsibility.
Vocational work was respected and ensured economic self-sufficiency and social stability.

3. Interrelationship between Education, Skill Development, and Livelihood: Traditionally,
education, skill development, and livelihood formation functioned as a unified system, where
learning directly supported productive work and community sustenance. In the present context,
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national initiatives such as the National Education Policy 2020 and the Skill India Mission aim
to re-establish this vital connection by introducing vocational education across school and
higher education levels. Integrating skills derived from Indian Knowledge Systems not only
preserves indigenous knowledge but also enhances employability, encourages self-
employment, and fosters sustainable livelihood opportunities. This approach is especially
significant for rural and tribal regions, as it supports inclusive growth, local entrepreneurship,
and culturally relevant skill development.

Conceptual Diagram: 1KS-Based Vocational Skill Development Model
Indian Knowledge Systems (IKS)
(Indigenous Knowledge & Traditions)
l
Traditional Vocational Skills
(Crafts, Agriculture, Wellness)

l
Education & Skill Development
(NEP 2020, Skill India Initiatives)
l
Entrepreneurship & Employment
(Self-reliance & Livelihood)
l
Sustainable Development
(Inclusive & Eco-friendly Growth)

The diagram illustrates how IKS acts as the foundational knowledge base from which vocational skills
emerge. These skills, when integrated into modern education and skill development frameworks, lead to
entrepreneurship and employment opportunities. Ultimately, this process contributes to sustainable and
inclusive development. The framework underscores that revitalizing IKS-based vocational skills is not a
backward-looking approach but a forward-looking strategy for national development.
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Indian Knowledge System

Overview of Indian Knowledge Systems (IKS) and Traditional Vocational Skills

Indian Knowledge Systems (IKS) represent a vast and time-tested body of indigenous knowledge that
integrates livelihood, culture, ecology, and ethical values. Developed through centuries of experience,
observation, and community practice, IKS-based vocational skills ensured self-reliance, economic
stability, and sustainable use of natural resources. These skills were closely linked with everyday life
and local ecosystems, making them highly relevant in addressing contemporary challenges of
employment, sustainability, and inclusive development. Major domains of traditional vocational skills
highlight the practical strength and adaptability of IKS.

1. Traditional Crafts (Handloom, Pottery, Metalwork, Woodcraft): Traditional crafts are
among the most visible expressions of Indian Knowledge Systems. The handloom sector
reflects refined knowledge of natural fibres, dyeing methods, weaving techniques, and regional
designs, producing distinctive textiles such as khadi, silk, cotton, and wool. Pottery involves
indigenous understanding of soil selection, clay processing, and firing techniques, while
metalwork and woodcraft demonstrate advanced skills in metallurgy, tool-making, carpentry,
and artistic design.

These crafts were community-based, labour-intensive, and environmentally sustainable,
relying on locally available materials and low-energy processes. They provided livelihoods to
millions while preserving regional identity and cultural heritage. Reviving traditional crafts
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through vocational education, design innovation, certification, and entrepreneurship can
promote sustainable production, employment generation, and inclusive economic growth.

2. Indigenous Agriculture and Food Processing: Agriculture, the backbone of Indian
civilization, is deeply rooted in indigenous knowledge systems. Traditional farming
emphasized crop diversity, mixed cropping, organic inputs, seed conservation, soil fertility,
and water management. Such practices enabled farmers to adapt to local climatic conditions
while maintaining ecological balance and food security.

Traditional food processing techniques—such as grain milling, oil extraction, fermentation,
pickling, and preservation—added value to agricultural produce and created supplementary
livelihoods, especially for rural households and women. These methods enhanced nutritional
quality, reduced waste, and increased shelf life using natural processes. In the context of
growing demand for organic and health-focused products, indigenous agriculture and food
processing hold significant potential for rural entrepreneurship and sustainable livelihoods.

3. Ayurveda, Yoga, and Wellness-Based Vocations: Health and wellness vocations rooted in
IKS have gained global recognition. Ayurveda, one of the oldest holistic health systems, is
based on knowledge of medicinal plants, diagnosis, diet, and lifestyle management. Yoga,
encompassing physical postures, breath control, meditation, and ethical living, has evolved
into a global wellness practice.

These traditions generate employment in teaching, therapy, research, product development,
and wellness tourism. Other indigenous practices such as naturopathy, herbal medicine, and
massage therapy further support wellness-based vocations. These sectors align closely with
NEP 2020 and Skill India by promoting self-employment, sustainable healthcare, and
international outreach.

4. Tribal and Rural Livelihood Practices: Tribal and rural communities preserve authentic
forms of IKS through livelihoods linked to forests and land. Skills such as bamboo and cane
crafts, natural dyeing, forest produce collection, animal husbandry, sericulture, fisheries, and
cottage industries reflect deep ecological wisdom. Reviving these practices through education,
certification, and market linkage empowers communities, preserves biodiversity, and supports
inclusive development.

National Education Policy (NEP) 2020 and Skill Development

The National Education Policy (NEP) 2020 represents a transformative shift in India’s education system
by placing vocational education on par with academic learning. It redefines education by aligning it
with employability, entrepreneurship, holistic development, and practical competencies required for
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real-life challenges and evolving workplace demands. NEP 2020 recognizes that knowledge, skills, and
values must develop together to prepare learners for meaningful participation in society and the
economy.

1.

Introduction of Vocational Education from the School Level: NEP 2020 proposes the
introduction of vocational education from the school stage, beginning in middle school. Early
exposure to vocational skills enables students to develop practical competencies alongside
academic learning and explore diverse career options. Vocational education is no longer
treated as a separate or inferior track but as an integral part of holistic education. This approach
promotes experiential learning, creativity, and engagement, making education more relevant
and reducing dropout rates.

8.2. Integration of Local and Indigenous Skills into Curricula: A significant feature of NEP
2020 is the integration of local, regional, and indigenous skills into school and higher
education curricula. By incorporating traditional crafts, agriculture, wellness practices, and
community-based livelihoods, learning becomes context-sensitive and culturally meaningful.
Community experts such as artisans and farmers act as resource persons, preserving Indian
Knowledge Systems (IKS), strengthening community participation, and linking education with
local economic realities.

8.3. Experiential Learning, Internships, and Hands-on Training: NEP 2020 emphasizes
experiential learning as a core pedagogical approach. Internships, apprenticeships, project-
based learning, and fieldwork provide students with hands-on experience in real work
environments. Such exposure enhances practical understanding, problem-solving abilities, and
work ethics. Skill-based training directly linked to employment and entrepreneurship helps
bridge the long-standing gap between education and labour market needs.

8.4. Flexibility between Academic and Vocational Streams: To support lifelong learning,
NEP 2020 removes rigid boundaries between academic and vocational streams. Multiple entry
and exit options, along with credit transfer systems, allow learners to move flexibly between
disciplines, reskill, and adapt to changing career requirements. This flexibility ensures
inclusivity and continuity in education.

Dignity of Labour and Removal of Stigma: At the core of NEP 2020 is the principle of
dignity of labour. By valuing vocational work equally with academic pursuits, the policy
challenges societal stigma attached to manual and traditional occupations. This cultural shift
encourages youth participation and ensures the sustainability of IKS-based vocational skills.
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Skill India Programme in School Education
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Skill India Mission and Entrepreneurship Development

The Skill India Mission, launched by the Government of India, is a comprehensive national initiative
aimed at equipping youth with industry-relevant, employable, and entrepreneurial skills. In an economy
shaped by technological change, globalization, and demographic pressure, Skill India bridges the gap
between education and employment. Working alongside NEP 2020, it operationalizes educational
reforms by translating learning into income-generating opportunities.

1. Short-Term and Long-Term Skill Training Programmes: Skill India offers both short-term
and long-term skill training programmes across diverse sectors. Short-term courses focus on
immediate employability through job-specific skills, while long-term programmes provide
advanced technical knowledge and professional competencies. These initiatives cater to school
dropouts, graduates, unemployed youth, and workers seeking reskilling or upskilling. In the
context of Indian Knowledge Systems (IKS), such programmes help formalize and modernize
traditional vocational skills.

2. Recognition of Prior Learning (RPL): Recognition of Prior Learning (RPL) is a key feature
that certifies skills acquired through informal and traditional means. Many artisans, farmers,
and healers possess advanced generational expertise without formal qualifications. RPL
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assesses and certifies these competencies, providing social recognition, occupational mobility,
and access to formal employment or entrepreneurship.

Support for MSMEs, Start-ups, and Self-Employment: Skill India promotes
entrepreneurship by supporting MSMEs, start-ups, and self-employment through training,
mentoring, financial linkages, and incubation support. 1KS-based skills such as handicrafts,
organic farming, food processing, wellness, and eco-tourism are well suited for community-
based enterprises. This approach encourages self-reliance, innovation, and rural economic
development.

Digital Platforms and Skill Certification: The mission leverages digital platforms for
training, assessment, certification, and job matching. Online modules and e-certifications
expand access, improve transparency, and enhance skill portability. Digital tools also help
traditional practitioners reach wider markets while preserving authenticity.

Complementarity of Skill India and NEP 2020: Skill India complements NEP 2020 by
translating vocational integration into practical outcomes. Together, they create a seamless
pathway from education to employment and entrepreneurship, strengthening the economic
relevance of 1KS-based vocational skills.

Alignment of Indian Knowledge Systems (IKS) with NEP and Skill India Initiatives

The alignment of IKS with NEP 2020 and the Skill India Mission revitalizes traditional vocational skills
as dynamic resources, integrating cultural heritage with modern education, entrepreneurship,
employability, and sustainable economic development.

1.

Embedding Traditional Skills into School and University Curricula: NEP 2020 enables
inclusion of traditional crafts, agriculture, and wellness practices into school and university
curricula through experiential, contextual learning, linking indigenous skills with academic
subjects and interdisciplinary higher education programmes.

Mapping IKS Skills with the National Skills Qualification Framework (NSQF): Mapping
IKS-based skills to NSQF ensures standardization, certification, skill progression, and national
recognition, transforming informal traditional knowledge into structured, assessable
competencies with pathways to employment and higher education.

Providing Certification and Market Recognition: Skill certification through initiatives like
Recognition of Prior Learning (RPL) enhances credibility, employability, access to credit, and
participation in formal markets, empowering traditional artisans and legitimizing generational
skill expertise.

Encouraging Interdisciplinary and Community-Based Learning: Interdisciplinary learning
integrates traditional skills with science, technology, management, and design, while
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community-based learning involves local experts, ensuring authenticity, innovation, cultural
relevance, and real-world application.

5. Ensuring Preservation with Economic Relevance: Aligning IKS with NEP and Skill India
preserves traditional knowledge while enabling entrepreneurship, employment, and sustainable
livelihoods, positioning indigenous skills as economically viable rather than merely cultural
artifacts.

Integration of IKS and Modern Education

INTEGRATION OF IKS AND NEP 2020

Role of Educational Institutions and Community Participation

Educational institutions bridge policy and practice by integrating IKS-based vocational education into
formal systems, while community participation ensures authenticity, sustainability, inclusiveness, and
grassroots relevance in skill development.

1. Role of Schools, Colleges, and Universities: Schools introduce vocational exposure early,
while colleges and universities offer IKS-based courses, skill labs, research, and incubation
centres, supporting innovation, employability, and cultural continuity through structured
education.

2. Importance of Community Experts and Practitioners: Artisans, tribal elders, farmers, and
healers act as custodians of IKS, enriching vocational education through mentorship, lived
experience, mutual learning, and preservation of indigenous techniques and values.

3. Revival of the Guru-Shishya Parampara: The Guru-Shishya Parampara emphasizes long-
term mentorship, ethical grounding, and mastery through practice, aligning with NEP’s
apprenticeship focus and strengthening skill depth and cultural transmission.
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Inclusion of Women and Youth in Skill Training: Including women and youth promotes
gender equity, economic independence, innovation, and continuity of traditional skills, while
addressing unemployment and migration through dignified, 1KS-based livelihood
opportunities.

Community Participation for Sustainability and Inclusiveness: Community-driven
participation ensures skill revival remains culturally authentic, socially inclusive, locally
relevant, and sustainable, fostering ownership and responsiveness to regional economic and
ecological needs.

The revival of IKS-based vocational skills depends on strong collaboration between educational
institutions and communities, ensuring preservation, professionalization, and sustainable integration
into India’s modern development framework.

Entrepreneurship and Employment Opportunities

The revival of vocational skills rooted in Indian Knowledge Systems (IKS) offers significant
opportunities for entrepreneurship and employment. By blending traditional wisdom with modern
innovation, 1KS-based enterprises promote self-reliance, sustainable livelihoods, and inclusive
economic growth aligned with India’s demographic and developmental needs.

1.

Self-Employment through IKS-Based Enterprises: 1KS-based vocational skills enable self-
employment through micro and small enterprises in crafts, agriculture, wellness, and food
processing. These enterprises require low capital, use inherited skills, and provide economic
independence, dignity of labour, and culturally rooted livelihoods. Training, certification, and
access to credit further strengthen sustainability.

Rural and Tribal Entrepreneurship: IKS-based entrepreneurship plays a crucial role in rural
and tribal development by utilizing indigenous skills in crafts, agriculture, forest produce, and
eco-tourism. Such enterprises generate local employment, reduce migration, preserve cultural
heritage, and promote ecological balance. Government initiatives support financial and
institutional development.

Value Addition, Branding, and Market Linkage: Value addition is essential for
transforming traditional skills into competitive enterprises. Improved design, quality control,
packaging, branding, and digital marketing enhance market reach and income. E-commerce
platforms, cooperatives, and government marketplaces connect artisans to national and global
markets while preserving authenticity.

Sustainable and Green Livelihoods: 1KS-based vocational skills inherently support
sustainable and green livelihoods by emphasizing renewable resources, low energy use, and
minimal waste. Traditional crafts, indigenous agriculture, and wellness practices promote
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biodiversity, preventive health, and environmental conservation while generating resilient
employment aligned with global sustainability goals.

Challenges in Revival of IKS-Based Vocational Skills

Despite NEP 2020 and Skill India, reviving 1KS-based vocational skills faces structural, social, and
economic challenges. Integration into mainstream education and employment is hindered by systemic
gaps. Recognizing these constraints is vital for designing sustainable interventions that preserve
traditional knowledge while promoting employability and entrepreneurship.

1. Lack of Systematic Documentation of IKS: A major challenge is the absence of systematic
documentation of IKS, much of which is orally transmitted. Without proper records, elder
practitioners’ knowledge risks permanent loss. This also hinders curriculum integration,
certification, assessment, and replication, limiting scalability and institutional recognition of
traditional vocational skills.

2. Declining Interest among Youth: Youth show declining interest in traditional vocations due
to societal preference for white-collar jobs and urban employment. This disrupts
intergenerational skill transmission and weakens community-based learning like the Guru—
Shishya Parampara. Making IKS-based skills aspirational and economically viable is crucial to
sustain these traditional occupations.

3. Limited Financial and Market Access: IKS practitioners face restricted access to finance,
credit, and markets. Lack of infrastructure, financial literacy, and digital connectivity, along
with exploitation by intermediaries, limits income. Without proper branding, quality assurance,
and market linkages, traditional products struggle, discouraging sustained engagement in
vocational and entrepreneurial activities.

4. Social Stigma Attached to Manual and Traditional Work: Manual and traditional work is
socially stigmatized, viewed as inferior to academic careers. This undermines the dignity of
labour and discourages vocational participation. Changing societal attitudes is as essential as
skill training and financial support to promote respect, recognition, and uptake of 1KS-based
occupations.

Gap between Policy Formulation and Implementation

Policies like NEP 2020 and Skill India face gaps in implementation due to limited institutional capacity,
poor stakeholder coordination, and inadequate localization. Misalignment with community needs leads
to low participation and impact. Effective execution requires sustained monitoring, community
engagement, and accountability for tangible results.
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Strategies and Policy Recommendations

Addressing 1KS-based vocational skill revival requires integrated policies linking education, skill
development, entrepreneurship, and community participation to build a sustainable, inclusive ecosystem
beyond mere policy intent.

1.

Curriculum Reforms and Teacher Training in IKS: Curricula must integrate indigenous
skills through experiential, interdisciplinary learning. Teacher training programs should
include IKS and vocational pedagogy, enabling educators to link theory with practice and
promote respect for traditional skills.

Digital Documentation and Archiving of Traditional Skills: Systematic digital
documentation preserves indigenous knowledge, techniques, and contexts. Digital archives
support curriculum development, research, standardization, and wide dissemination while
maintaining authenticity and promoting knowledge democratization.

Financial Incentives, Incubation Centres, and Start-Up Support: Targeted financial
incentives, incubation centres, and start-up support enable artisans and entrepreneurs to sustain
traditional vocations, encourage innovation, add value, and generate scalable employment
opportunities.

Collaboration among  Government,  Academia, Industry, and  Communities
multi-stakeholder collaboration ensures policy support, academic research, market access, and
community authenticity. Public—private—community partnerships promote inclusive
participation, innovation, and long-term sustainability.

Strengthening the Ecosystem for Skill Revival: An integrated ecosystem combining
curriculum reform, digital preservation, financial support, and collaboration empowers
practitioners, aligns 1IKS with modern markets, and ensures sustainable revival of traditional
vocational skills.

Future Prospects and Way Forward

Reviving IKS-based vocational skills supports self-reliance, inclusive growth, innovation, and
sustainability. Repositioning traditional knowledge as a strategic resource enables culturally grounded,
globally competitive development aligned with national long-term visions.

1.

IKS and the Vision of Atmanirbhar Bharat: IKS-based skills strengthen indigenous
production, reduce import dependence, and promote local entrepreneurship. Integrated with
education and skill frameworks, they enable decentralized growth, livelihood security, and
economic resilience, advancing the Atmanirbhar Bharat vision.

IKS in the Context of Viksit Bharat @ 2047: IKS-based vocational skills generate
employment, promote entrepreneurship, and reduce regional disparities. Embedding IKS in
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education creates skilled, ethical, and adaptable human capital essential for inclusive national
development by 2047.

3. Combining Traditional Knowledge with Innovation and Technology: Integrating IKS with
technology enhances efficiency, quality, and sustainability. Digital tools, design innovation,
and research strengthen traditional skills, enabling them to address modern challenges while
preserving authenticity and cultural integrity.

4. Global Relevance of IKS-Based Vocational Skills: 1KS-based skills align with global
demand for sustainability, wellness, and ethical consumption. Standardization, certification,
and international collaboration can expand exports, enhance cultural influence, and strengthen
India’s global soft power.

5. Long-Term Benefits: Inclusive Growth, Cultural Preservation, and Sustainability
Reviving 1KS-based skills promotes employment for marginalized groups, preserves cultural
heritage, and supports eco-friendly livelihoods, ensuring balanced development that
harmonizes economic progress with social equity and environmental sustainability.

Roadmap

The roadmap needs strengthening of education-skill with enterprise linkages, fostering innovation,
encouraging youth for participation and promoting community ownership. requires sustained policy
commitment, institutional support, and societal engagement. Continuous monitoring, research, and
adaptation will ensure that IKS-based vocational skills remain relevant and impactful.

Conclusion

The revival of vocational skills rooted in Indian Knowledge Systems (IKS) is crucial for tackling
modern challenges like unemployment, skill discrepancies, and the decline of cultural heritage.
Traditional craftsmanship, agriculture, wellness practices, and rural livelihoods hold significant
potential for creating sustainable jobs and encouraging entrepreneurship, especially among rural, tribal,
and marginalized groups. The National Education Policy (NEP) 2020 and the Skill India Mission offer
a solid policy foundation by incorporating vocational education into standard learning and encouraging
skill-based entrepreneurship. Nonetheless, the effectiveness of these efforts heavily relies on efficient
implementation, institutional capability, and engaged community involvement. Equally necessary is a
societal transformation in perspectives that appreciates vocational education and reinstates the dignity
of work. By connecting education to indigenous knowledge, market possibilities, and sustainable
practices, India can turn traditional vocational skills into drivers of inclusive development, cultural
preservation, and long-term economic stability.
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Abstract

The Indian Knowledge System (IKS) is a comprehensive blend of traditional wisdom, scientific understanding,
and cultural practices across fields like astronomy, mathematics, medicine, and the arts, rooted in ancient texts
like the Vedas and linked with spiritual and philosophical elements. It remains relevant today, enhancing
modern education through practices like meditation and yoga, and influences global cultures. With
globalization, there's growing interest in integrating 1KS with modern fields like blockchain and the Metaverse.
Supported by India's National Education Policy (NEP) 2020, this integration aims to promote entrepreneurship
and self-employment by combining traditional skills with modern education and technology. Initiatives like the
Tripura Bamboo Project blend ancient wisdom with market needs, fostering sustainable enterprises. The NEP
2020 emphasizes incorporating vocational education into schools by 2025, aiming for at least 50% of learners
to gain exposure, thus enhancing employability and economic self-reliance while supporting the Skill India
Mission's goal to develop market-ready skills.

Keywords: Indian Knowledge Systems, NEP 2020, Skill India Mission, Traditional Knowledge, Modern
Education, Vocational Skills, Entrepreneurship.

Introduction
he Indian Knowledge System (IKS) is a rich blend of traditional wisdom, scientific
understanding, and cultural practices formed over millennia. Rooted in ancient texts like the
Vedas, it covers fields such as astronomy, mathematics, medicine, architecture, and the arts,
interlinked with spiritual and philosophical elements. IKS remains relevant today, enhancing modern
education through practices like meditation and yoga, fostering holistic development. Its influence
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extends globally, shaping Southeast Asian culture and contributing to intellectual traditions. As
globalization advances, interest grows in integrating IKS into modern educational frameworks,
including emerging fields like blockchain and the Metaverse.

The integration of traditional Indian vocational skills from the Indian Knowledge System (IKS) with
modern education and technology aims to promote entrepreneurship and self-employment. Supported
by India's National Education Policy (NEP) 2020, this approach incorporates crafts and traditional
practices into contemporary learning, using digital technologies to modernize and scale skills for job
creation. Efforts focus on initiatives like the Tripura Bamboo Project, which blends ancient wisdom
with market needs, fostering sustainable, culturally rooted enterprises. By bridging traditional
knowledge with modern economic demands, the initiative enhances community empowerment,
employability, and self-reliance, contributing to sustainable development and economic growth.

Key Areas for Revival and Integration of Vocational Skills from Indian Knowledge Systems (1KS)
Traditional Indian knowledge encompasses 14 Vidya and 64 Kala, covering a wide range of practical
education, arts, skills, and craftsmanship. Specific areas being revived include:

e Traditional Crafts: Traditional arts, textiles, and heritage crafts (e.g., Varanasi handloom,
Kalamkari art, Tripura bamboo crafts) are being promoted through vocational training to
preserve cultural identity and boost local economies. Modernizing skills in pottery, textiles,
and woodwork using better tools and online marketing, as seen with the Tripura Bamboo
project. Integrating traditional art forms and craft practices into vocational training not only
preserves cultural heritage but also equips students with unique, high-demand skills valuable in
local and global markets.

e Agriculture:Indigenous methods such as organic and natural farming, water management
techniques (like rejuvenating traditional kunds or stepwells), and sustainable agricultural
practices are being researched and applied. Courses related to traditional agriculture practices,
organic growing, and ethno-medicinal practices align with modern sustainability goals and
local economic needs. Developing agri-entrepreneurship in niche areas like medicinal plants,
health foods, and traditional farming practices.

e Ayurveda and Wellness: Integrating traditional Ayurvedic and holistic health knowledge into
services. Integrating Ayurveda, Yoga, and holistic nutrition into wellness and healthcare
vocations. Traditional healing, dietetics, and lifestyle practices are being integrated into health
and wellness programs, including specialized beautician and cosmetician training.

e Science and Technology: Blending Vedic Math, astronomy, and traditional sciences with
modern IT, engineering, and research.
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e Architecture and Engineering: Principles from traditional Indian architecture (Vastu) and
ancient engineering are being explored for sustainable design and construction.

e Metallurgy and Sciences: Ancient Indian knowledge in fields like metallurgy, mathematics,
and astronomy is being studied and validated through modern scientific research.

o Digital Integration: Using Al, e-learning platforms, and apps to teach IKS skills, making
them scalable and industry-relevant (e.g., digitized traditional techniques).

e Commerce and Entrepreneurship: Using IKS principles for ethical business, local market
understanding, and building sustainable MSMEs (Micro, Small & Medium Enterprises).

Mechanisms for Revival and Integration of Vocational Skills from Indian Knowledge Systems
(IKS)
The integration of IKS into the modern skill ecosystem involves several strategic approaches:

e Curriculum Integration: The Ministry of Education has established an IKS Division under
the All India Council for Technical Education (AICTE) in 2020 to promote the inclusion of
traditional knowledge (Ayurveda, architecture, metallurgy, sustainable agriculture, Vedic
Math, Ethics, etc.) into contemporary curricula.

e Creditization of Learning: The National Credit Framework (NCrF) allows students to earn
academic credits for vocational and experiential learning, including courses related to
traditional Indian arts and sciences.

o Local Expertise and Resources: Educational institutions are encouraged to collaborate with
local industries, ITIs, polytechnics, and, crucially, hire local master crafts persons and experts
as instructors to impart authentic traditional knowledge and skills.

e Industry Collaboration: MSMEs and industry partners are encouraged to adopt IKS-rooted
practices for creating unique, high-value products in global markets, supported by certification
and quality assurance programs.

e Infrastructure Development: Introduce better tools (e.g., bamboo processing machines)
while respecting traditional methods. The establishment of skill labs, often in a “Hub-and-
Spoke” model, provides access to necessary tools and equipment for practical training in
traditional and modern vocations.

e Documentation and Digital Repositories: Efforts include creating comprehensive digital
repositories to preserve and provide access to documented IKS resources, such as manuscripts,
audio-visual materials, and traditional practices.
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e Teacher Training: Dedicated workshops and faculty development programs are organized to
equip educators with the knowledge and skills required to teach IKS content accurately and
effectively.

e Vocational Training Programs: Government schemes under the Skill India Mission (like
Pradhan Mantri Kaushal Vikas Yojana) are being leveraged to offer IKS-based skill courses.

e Tech-Enabled Training: Develop Al-driven tools and e-learning for traditional skills.
e Market Linkages: Teach digital marketing and e-commerce to traditional artisans.

e Community-Based Programs: Support local artisans through mentorship and access to
modern techniques.

e Research and Innovation: Research grants and interdisciplinary projects at institutions like
I1Ts are funding the scientific validation and modern application of traditional practices.

Revival and Integration of Vocational Skills from Indian Knowledge Systems (IKS) under NEP
2020

The NEP 2020 explicitly mandates the integration of vocational education into mainstream schooling
and higher education to remove traditional hierarchies between academic and vocational streams. The
policy aims for at least 50% of learners to have exposure to vocational education by 2025.

NEP 2020 revives Indian Knowledge Systems (IKS) for entrepreneurship by integrating traditional
crafts, arts, and life skills (Lok Vidya) with modern vocational training from Class 6, fostering holistic
development, job creation, and cultural preservation. This aims to tackle skill gaps by blending practical
skills (carpentry, pottery) with digital learning, industry internships, and entrepreneurship incubation,
transforming traditional knowledge into viable economic opportunities, boosting 'Aatmanirbhar
Bharat’ By reviving IKS, NEP 2020 makes Indian heritage a foundation for future-ready skills,
fostering self-reliance (Aatmanirbhar Bharat) and creating sustainable livelihoods.

The Skill India Mission, overseen by the Ministry of Skill Development and Entrepreneurship (MSDE),
provides the infrastructure for training, certification (e.g., through PMKVY), and industry linkages
necessary to make these skills market-ready.

Mechanisms for Revival and Integration of Vocational Skills from Indian Knowledge Systems
under NEP 2020

The integration of IKS into the modern skill ecosystem under NEP 2020 involves several strategic
approaches:
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e Early Exposure: Vocational training starts in middle school (Class 6-8) with 10-day bagless
internships with local artisans (carpenters, potters, artists) to instil dignity of labor and
practical skills.

e Integration of Lok Vidya: The policy emphasizes integrating "Lok Vidya" (traditional
knowledge of India) into vocational education, connecting ancient wisdom with modern skills
for health, environment, and crafts.

e Industry-Academia Collaboration: Schools partner with ITIs, polytechnics, local industries,
and community members to set up skill labs and provide real-world training.

e Entrepreneurship Focus: Skill labs and higher education institutions will offer incubation
centers and short-term courses to help students launch businesses, leveraging both traditional
and modern skills.

o Digital Enhancement: Platforms like DIKSHA and SWAYAM will host content, while
VR/AR will offer immersive training, making traditional skills accessible and modernizable.

Entrepreneurship and Employment Outcomes

The primary goal of revival and integration of VVocational Skills from Indian Knowledge Systems (IKS)
is to create a self-sufficient and globally competitive workforce (Atmanirbhar Bharat). By providing
skills that are relevant to local economies and rooted in sustainable practices, the initiatives aim to:

e Promote Self-Sufficiency: Equips individuals with practical skills for starting their own
ventures. Traditional skills often require lower initial investment and leverage locally available
resources, making self-employment and micro-entrepreneurship viable options.

o Enhance Employability: Bridges skills gaps by aligning traditional crafts with modern market
demands. Evaluation studies of existing skill schemes show high employer satisfaction and
increased employment rates for vocationally trained individuals.

e Foster Innovation: Blending traditional wisdom with modern technology (e.g., Kisan drones
in agriculture, digital marketing for traditional crafts) encourages innovative business models.

e Strengthen Local Economies: District Skill Committees (DSCs) are tasked with formulating
plans that identify and address local skill demands, directly supporting grassroots economic
development.

e MSME Growth: Enhances productivity, innovation, and sustainability in small and medium
enterprises.

e Cultural Preservation: Revitalizes heritage skills and ensures economic viability for
traditional artisans.
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Conclusion

The Indian Knowledge System (IKS) integrates traditional wisdom, scientific insights, and cultural
practices from ancient texts across disciplines like astronomy, mathematics, medicine, and arts, linking
them with spiritual and philosophical aspects. IKS remains pertinent in modern education through
practices such as meditation and yoga, fostering holistic development and influencing global cultures.
With globalization, there is growing interest in merging IKS with modern education, including fields
like blockchain and the Metaverse. India's National Education Policy (NEP) 2020 supports blending
IKS with modern vocational skills to enhance entrepreneurship and self-employment, promoting
sustainable, culturally rooted businesses. The NEP 2020 mandates the integration of vocational
education in schools by 2025, aiming to expose at least 50% of learners to vocational education. It
focuses on blending traditional crafts and life skills with modern training to address skill gaps, boost
employability, and foster economic self-reliance, aligning with the Skill India Mission's goal to create
market-ready skills.
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Abstract

This paper explores the critical role of fostering productive thinking in students as a strategic approach to
fulfilling the objectives of the National Education Policy (NEP) 2020 and advancing the vision of Viksit Bharat
2047. Productive thinking, encompassing creative and critical thinking skills, is essential for nurturing
innovation, problem-solving, and decision-making abilities in learners. By integrating ancient Indian
knowledge systems with modern pedagogical practices, NEP 2020 aims to transform the education framework
to be more inclusive, holistic, and skill-oriented. This paper discusses the alignment of productive thinking with
NEP’s goals, the challenges in implementation, and recommendations for educational reforms to empower
future generations.

Keywords: Productive Thinking, National Education Policy (NEP) 2020, Viksit Bharat 2047, Creative and
Critical Thinking, Educational Reform & Innovation.

Introduction
he vision of Viksit Bharat 2047 emphasizes comprehensive national development across
economic, technological, scientific, health, and social domains. NEP 2020 has set goals that
access quality education for all and outline framework for quality education. The new education
system addresses this by focusing on fostering productive thinking among students, an ability to
generate innovative ideas, think critically, creative and solve real-world problems. This paper examines
how productive thinking acts as a catalyst for achieving NEP 2020 goals for Viksit Bharat and shaping
an empowered and innovative generation.
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India’s rich ancient knowledge systems ranging from advanced architecture, Ayurveda, cosmic physics,
astronomy, numerology, Vedic mathematics, and arts carrying abundant of treasure of knowledge that
offer a unique foundation for integrating traditional wisdom with contemporary education. Indian
medical science is very ancient and India is the origin of Ayurveda that has cured patients around the
world from thousands of years. Great scholars of medicine were Charak, Sushruta, Vagbhata, etc.
Indian science and technology were advanced and vast, they are characterised by deep spiritual roots,
advanced urban planning, monuments stone carving, cosmic science effects on monuments show their
depth understanding of science and Vastu- science. Indian ancient texts contain extensive philosophical
and astronomical knowledge that explore about origin and nature of Universe such as Surya Siddhanta,
Vedas and Upanishads. Our ancient ideas, legacies and heritages must not only need to preserved but
also researched, learned and apply with modern education.

NEP 2020 recognizes the importance of preserving and researching these legacies to enhance modern
learning. Productive thinking encourages students to engage deeply with concepts, fostering creativity
and critical inquiry essential for innovation and lifelong learning.

The aim of NEP 2020 is to transform the education system by recognizing, identifying and fostering the
uniqueness of children. It is emphasis on conceptual learning and lifelong learning by developing skills
in them. It encourages creative and critical thinking to make children innovative and decision making.
For this Productive Thinking plays essential role to progress and develop individual and society.
Productive thinking is the ability to generate new ideas, think differently, creating innovating
things.(Biswal & Raipure, 2020)Productive thinking is a cognitive ability consisting of ability to plan,
analyse, synthesize, evaluate and making decision to solve the problem. It is generating of new ideas in
students by applying creative and critical thinking skills to imagine and fly in the sky of thoughts.
Thinking skills significantly affect the learning and learner. (Ibraheem & Jameel, 2025) Productive
thinking in students effectively generated through mapping, self-evaluation, drawing and imagination.
(Polmart & Nuangchalerm, 2023)Effective teaching and learning improve ability of critical thinking
and effective learning.

Objectives of NEP 2020 in Relevant to Productive Thinking

e Ensuring Universal Access to Quality Education at All Level: This aim to ensure equitable
and inclusive education for all. The children from all background should get equal chance to
study and getting facilities to ensure quality education.

e Holistic Development: To nurture all round qualities in students, from their academic
performance to cognitive growth, emotional, social and ethical growth and development in
students.
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Critical and Creative Thinking: Enhancing student’s capacity and capability to face the
global challenges, developing and nurturing creative thinking and critical thinking, Inquiry-
based learning, discussion-based learning, discovery-based learning and analysis-based
learning among children.

Inclusive of Technology and Innovation: Technology roles in education helps students to
learn digitally, educational software engaged students to learn, understand concepts, solving
problems. Productive thinking tied to these goals promotion of critical and creative thinking in
students.

Role of Productive Thinking in Educational Transformation

Developing creativity and innovation is generating new ideas and implementing those ideas. It
encourages through curiosity and questioning, open ended activities, brainstorming, fostering thinking
ability, Enhancing problem-solving skills critical for addressing complex, real world challenges. The
concept of Jnan (knowledge), Vignan (Science), Jeevan Darshan (Life Philosophy). Observation tends
to enhance knowledge and understanding which deepen insightful towards life. It is encouraging the
complex problems to analyse and reached to right solution. Supporting decision making capabilities that
prepare students for dynamic societal and professional environments. Blending critical and creative
thinking to consider relevant things for making decisions.

Challenges in Implementation

Transitioning from traditional learning, rote learningto child centred education and inquiry-
based pedagogy.

Limited teacher training and inadequate resources to support new teaching methodologies.

Access to digital gadgets and infrastructure required for technology-integrated education to
every student.

Shifting assessment system from exam oriented to problem solving and enquiry-based
evaluation.

Recommendations

Systematic reforms in curriculum design to embed productive thinking and inquiry-based
learning at all levels.

Comprehensive teacher training programs focused on creative and critical thinking facilitation.

Investment in digital infrastructure to ensure equitable access for all students.
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e Revising assessment framework to evaluate problem solving, creativity and critical thinking
skills effectively.

Conclusion

Fostering productive thinking in students is pivotal for realizing NEP2020 vision and contribution to
achieve goals of Viksit Bharat. It cultivates essential cognitive skills that empower learner to innovate,
solve problems, and decision maker. Productive thinking is crucial for problem solving and achieving
goals by combining creative and critical thinking. It enables better decision-making capacity and
enhances deep understanding. Its successful implementation demands systematic reforms in pedagogy
and curriculum and assessment as well as in teachers training. Productive thinking in students yielding
empower the generation to shape future of the country.
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Abstract

The integration of Indian Knowledge Systems (IKS) into modern education has emerged as a significant
academic and policy priority in India following the implementation of the National Education Policy (NEP)
2020. Indian Knowledge Systems constitute a vast repository of indigenous knowledge developed over
centuries, encompassing philosophy, science, mathematics, medicine, arts, ecology, and pedagogical traditions.
Despite their epistemic richness, these systems were marginalized during the colonial period, leading to an
education framework largely disconnected from indigenous cultural contexts. In the contemporary digital era,
technological advancements offer unprecedented opportunities for the preservation, dissemination, and
curricular integration of IKS. This paper explores the role of technology in enabling the integration of IKS into
modern education, with particular emphasis on policy initiatives, pedagogical practices, teacher education,
associated challenges, and future directions. The study adopts a qualitative approach based on secondary
sources and argues that technology-enabled IKS integration promotes holistic learning, ethical values, cultural
identity, and sustainable development.

Keywords: Indian Knowledge Systems, Educational Technology, NEP 2020, Teacher Education, Holistic
Learning.

Introduction
ndian Knowledge Systems (IKS) emphasize the holistic development of learners by integrating
intellectual, moral, spiritual, and practical dimensions of education. Rooted in India’s civilizational
traditions, these systems view education not merely as the transmission of information but as a
transformative process that nurtures wisdom, ethical conduct, self-awareness, and social responsibility.
Traditional pedagogical practices within IKS relied heavily on dialogue, reflection, observation,
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experiential learning, and close teacher—learner interaction, fostering deep understanding and lifelong
learning.

In contemporary education, however, such holistic approaches are often fragmented due to
examination-oriented systems, standardized curricula, and an excessive focus on rote learning and
measurable outcomes. As a result, learners may acquire technical knowledge but remain disconnected
from ethical reasoning, cultural rootedness, and integrative thinking. This disconnect has prompted
renewed academic and policy-level attention toward reintroducing indigenous pedagogical wisdom in
meaningful and contextually relevant ways.

Advancements in digital technology offer significant opportunities to revive and recontextualize the
principles of Indian Knowledge Systems within modern education. Technology-enabled tools such as
interactive digital content, multimedia explanations, virtual simulations, collaborative learning
platforms, and self-paced learning environments allow learners to engage deeply with traditional
concepts while relating them to contemporary contexts. Digital platforms also facilitate wider access to
classical texts, commentaries, and oral traditions, thereby supporting both preservation and
dissemination of I1KS.

By bridging ancient wisdom with modern technological tools, education can move toward a more
integrated and learner-centric approach. Technology thus serves not merely as a delivery mechanism
but as an enabler of holistic, reflective, and experiential learning aligned with the foundational
principles of Indian Knowledge Systems.

Review of Literature

Scholarly discourse on Indian Knowledge Systems (IKS) highlights their foundational emphasis on
holistic education, integrating intellectual growth with moral, spiritual, and practical development.
Classical Indian educational traditions, as reflected in texts such as the Upanisads, Gurukula system,
and Buddhist monastic education, prioritized dialogic learning, reflection (manana), observation, and
experiential engagement (anubhava). Scholars argue that these pedagogical approaches fostered critical
thinking, ethical reasoning, and self-realization rather than mere information acquisition.

Contemporary researchers have noted that modern education systems, particularly those driven by
examination-centric and outcome-based frameworks, often fragment learning into isolated cognitive
domains. This fragmentation has resulted in reduced emphasis on values, lived experience, and
contextual understanding. Several studies in teacher education and curriculum studies suggest that the
marginalization of indigenous pedagogies has contributed to learner disengagement and a disconnect
between education and societal realities.
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With the advancement of digital technologies, recent literature has explored the potential of technology
as a medium for revitalizing traditional knowledge systems. Researchers emphasize that digital
platforms, including e-learning portals, virtual repositories, multimedia modules, and collaborative
learning environments, can support the interactive and experiential dimensions intrinsic to IKS.
Technology facilitates access to primary sources such as classical texts, commentaries, and oral
traditions while enabling innovative pedagogical practices like simulations, storytelling, and reflective
discussion forums.

Policy-oriented studies, particularly those analyzing the National Education Policy (NEP) 2020,
underscore the role of technology in integrating IKS into mainstream education. Scholars argue that
digital tools can contextualize traditional knowledge for contemporary learners, making it relevant to
modern disciplines such as science, environmental studies, ethics, and professional education. However,
the literature also cautions against superficial integration, emphasizing the need for pedagogically
sound, culturally sensitive, and academically rigorous approaches.

Overall, existing literature suggests that technology-enabled integration of Indian Knowledge Systems
holds significant promise for promoting holistic learning. Nevertheless, gaps remain in terms of teacher
preparedness, curriculum design, and systematic implementation, indicating the need for further
research and practice-oriented models.

Policy Perspective: NEP 2020 and IKS

The National Education Policy (NEP) 2020 marks a significant shift in India’s educational vision by
explicitly emphasizing the integration of Indian Knowledge Systems (IKS) into all levels of education.
The policy recognizes India’s rich intellectual heritage and underscores the need to reconnect education
with indigenous epistemologies, cultural values, and ethical foundations. NEP 2020 views education as
a holistic process aimed at developing cognitive, social, emotional, ethical, and spiritual dimensions of
learners, closely aligning with the core philosophy of Indian Knowledge Systems.

NEP 2020 advocates for the inclusion of IKS across disciplines rather than treating it as an isolated or
optional component. It recommends the incorporation of traditional knowledge in areas such as
mathematics, astronomy, medicine, environmental studies, arts, languages, and pedagogy. The policy
also emphasizes experiential, inquiry-based, and discussion-oriented learning approaches—pedagogical
principles that resonate strongly with traditional Indian educational practices rooted in dialogue,
reflection, and lived experience.

Technology plays a pivotal role in NEP 2020’s vision for IKS integration. The policy highlights the use
of digital platforms, online repositories, virtual laboratories, and multilingual e-content to preserve,
disseminate, and democratize access to India’s knowledge traditions. Initiatives such as the National
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Digital Education Architecture (NDEAR), digital libraries, and open educational resources are
envisioned as mechanisms to support large-scale integration of IKS into curricula and teacher
education.

Teacher preparation and professional development form a critical component of the policy framework.
NEP 2020 stresses the need for capacity building of teachers to effectively integrate IKS with
contemporary pedagogical tools. Digital technologies are identified as essential enablers for teacher
training, curriculum design, and collaborative knowledge creation, ensuring that IKS is taught in a
rigorous, contextualized, and learner-centered manner.

Overall, NEP 2020 positions Indian Knowledge Systems not as a revivalist agenda but as a dynamic
and evolving knowledge framework that can contribute meaningfully to modern education. By
leveraging technology, the policy envisions an education system that is culturally rooted, globally
relevant, ethically grounded, and oriented toward sustainable development.

Role of Technology in Integrating IKS

Technology plays a crucial role in facilitating the meaningful integration of Indian Knowledge Systems
(IKS) into contemporary education. While traditional 1KS pedagogies were transmitted primarily
through oral traditions, manuscripts, and close teacher—disciple interactions, digital technologies offer
scalable, accessible, and interactive platforms that can preserve these knowledge forms while adapting
them to modern educational contexts.

One of the primary contributions of technology lies in the preservation and digitization of indigenous
knowledge. Digital archiving of classical texts, manuscripts, commentaries, and oral traditions helps
safeguard fragile sources and ensures wider accessibility. Online repositories, digital libraries, and
multilingual databases enable learners and researchers to engage with IKS materials beyond
geographical and institutional boundaries.

Technology also supports pedagogical innovation in IKS education. Multimedia tools such as videos,
animations, simulations, and interactive modules allow complex traditional concepts in areas like
philosophy, mathematics, astronomy, Ayurveda, and ecology to be presented in engaging and learner-
friendly formats. Such tools align with experiential and inquiry-based learning approaches intrinsic to
Indian pedagogical traditions, promoting deeper understanding rather than rote memorization.

Collaborative digital platforms further enhance the integration of 1IKS by enabling dialogue, reflection,
and collective inquiry—key elements of traditional learning systems. Discussion forums, virtual
classrooms, and learning management systems provide spaces for learners and educators to interpret
texts, share reflections, and connect traditional knowledge with contemporary issues. Self-paced digital
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learning environments also respect individual learning rhythms, echoing the personalized nature of
traditional education.

In addition, technology plays a significant role in teacher education and capacity building. Online
training modules, digital resource hubs, and professional learning communities equip teachers with the
conceptual clarity and pedagogical skills required to integrate IKS effectively. Technology thus acts as
an enabler for both content mastery and innovative instructional practices.

Overall, technology serves as a bridge between ancient wisdom and modern education. When used
thoughtfully, it not only enhances accessibility and engagement but also supports the holistic, reflective,
and experiential dimensions central to Indian Knowledge Systems.

Research Methodology

The present study adopts a qualitative research approach to examine the role of technology in
integrating Indian Knowledge Systems (IKS) into modern education. A qualitative design is considered
appropriate as the study seeks to explore concepts, policies, pedagogical practices, and interpretative
perspectives rather than measure variables quantitatively.

Research Design

The study is descriptive and analytical in nature. It aims to analyze existing policy documents, scholarly
literature, and conceptual frameworks related to Indian Knowledge Systems, educational technology,
and the National Education Policy (NEP) 2020. The focus is on understanding how technology
facilitates the preservation, dissemination, and pedagogical integration of IKS in contemporary
educational settings.

Sources of Data
The research is based entirely on secondary sources. Data have been collected from:

e Policy documents such as the National Education Policy (NEP) 2020 and related government
reports.

e Research articles, books, and edited volumes on Indian Knowledge Systems.
e Scholarly literature on educational technology, teacher education, and curriculum studies.
e Reports and publications from academic institutions and national repositories.

Method of Analysis

The collected data were analyzed using thematic and content analysis. Key themes such as holistic
education, indigenous pedagogy, technology-enabled learning, policy support, and challenges in
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implementation were identified and examined. Comparative analysis was employed to relate traditional
IKS pedagogical principles with contemporary technology-mediated educational practices.

Scope and Limitations

The study focuses on conceptual and policy-level analysis of technology-enabled integration of Indian
Knowledge Systems. Since the research relies on secondary data, it does not include empirical
fieldwork or primary data collection. Future studies may incorporate empirical methods to assess
classroom-level implementation and learner outcomes.

Integration of IKS in Undergraduate Education

Undergraduate education serves as a critical stage for shaping learners’ intellectual foundations, ethical
orientation, and disciplinary understanding. Integrating Indian Knowledge Systems (IKS) at this level
aligns with the objectives of the National Education Policy (NEP) 2020, which emphasizes holistic,
multidisciplinary, and value-based education. The inclusion of IKS in undergraduate curricula helps
learners contextualize modern knowledge within India’s civilizational, cultural, and ecological
frameworks.

IKS can be integrated into undergraduate programs through multidisciplinary and interdisciplinary
approaches. Courses in science, humanities, social sciences, and professional studies can incorporate
traditional perspectives related to mathematics, astronomy, medicine, environmental sustainability,
ethics, arts, and philosophy. Rather than being treated as an isolated subject, IKS can function as a
thematic and conceptual lens across disciplines, encouraging integrative thinking and contextual
understanding.

Technology plays a key role in facilitating IKS integration at the undergraduate level. Digital learning
platforms, online repositories, virtual laboratories, and multimedia resources enable students to access
classical texts, commentaries, and knowledge traditions in an engaging and learner-friendly manner.
Technology-supported tools such as simulations, visualizations, and interactive modules help bridge
abstract traditional concepts with contemporary academic frameworks, making learning both
meaningful and relevant.

Experiential and inquiry-based learning strategies further strengthen IKS integration. Project-based
learning, digital storytelling, field-based virtual experiences, and collaborative research activities allow
undergraduate students to explore indigenous knowledge systems in relation to modern societal
challenges. Such pedagogical practices support critical thinking, reflection, and ethical reasoning—core
aims of undergraduate education.

Additionally, flexible curricular structures such as credit-based courses, electives, value-added modules,
and skill-oriented programs provide institutional space for IKS integration. Technology-enabled
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assessment tools, including reflective journals, digital portfolios, and project evaluations, support
holistic evaluation beyond conventional examinations.

Overall, the integration of Indian Knowledge Systems in undergraduate education, supported by
appropriate technological interventions, fosters culturally rooted, ethically informed, and intellectually
rigorous learning. It prepares learners to engage responsibly with both indigenous wisdom and global
knowledge systems.

Integration of IKS in Postgraduate Education

Postgraduate education plays a pivotal role in developing advanced disciplinary knowledge, research
competence, and critical inquiry. Integrating Indian Knowledge Systems (IKS) at the postgraduate level
aligns with the vision of the National Education Policy (NEP) 2020, which emphasizes depth,
interdisciplinarity, and the creation of new knowledge grounded in India’s intellectual traditions. At this
stage, IKS integration moves beyond introductory exposure to critical analysis, scholarly interpretation,
and research-based engagement.

In postgraduate programs, IKS can be incorporated through specialized courses, electives, and
interdisciplinary modules that examine indigenous knowledge systems in relation to contemporary
academic disciplines. Fields such as philosophy, education, history, environmental studies, science,
medicine, management, and technology can integrate IKS perspectives to enrich theoretical frameworks
and research paradigms. Such integration encourages students to critically examine epistemological
assumptions and explore alternative knowledge traditions.

Technology plays a vital role in supporting advanced IKS engagement at the postgraduate level. Digital
archives, manuscript repositories, research databases, and online scholarly platforms provide access to
primary sources, commentaries, and interdisciplinary research materials. Digital tools also facilitate
textual analysis, comparative studies, and collaborative research across institutions, thereby expanding
the scope and depth of postgraduate inquiry.

Research-oriented pedagogies are central to IKS integration in postgraduate education. Technology-
enabled seminars, virtual colloquia, digital annotation tools, and online discussion forums support
critical dialogue and scholarly debate—reflecting the traditional Indian emphasis on sastra, vada
(dialogue), and reflective inquiry. Postgraduate students can also engage in technology-supported
fieldwork, digital documentation, and applied research connecting IKS with contemporary social,
ecological, and ethical challenges.

Assessment practices at the postgraduate level may include research papers, digital dissertations,
project-based work, and reflective portfolios, allowing students to demonstrate analytical depth and
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methodological rigor. Technology facilitates transparent evaluation processes and supports innovative
formats of knowledge presentation.

Overall, the integration of Indian Knowledge Systems in postgraduate education, enabled by digital
technologies, contributes to the development of culturally grounded scholarship, critical research skills,
and knowledge systems that are both indigenous and globally relevant. It prepares scholars to generate
new insights that bridge tradition and modernity in meaningful ways.

Applications in Teacher Education (B.Ed.)

Teacher education plays a central role in translating the vision of Indian Knowledge Systems (IKS) into
classroom practice. The Bachelor of Education (B.Ed.) programme, as guided by the National
Education Policy (NEP) 2020 and NCTE frameworks, emphasizes holistic teacher development
encompassing cognitive competence, ethical sensitivity, emotional balance, and social responsibility.
Integrating IKS within B.Ed. curricula equips prospective teachers with culturally rooted pedagogical
perspectives and reflective teaching practices.

IKS can be embedded in foundational courses such as Perspectives in Education, Philosophical and
Sociological Foundations of Education, and Learner and Learning. Concepts like holistic development,
guru-sisya tradition, dialogic pedagogy (samvada), experiential learning (anubhava), and self-
reflection (svadhyaya) provide philosophical grounding for understanding teaching as a value-driven
and transformative process rather than a purely technical activity.

Technology significantly enhances the application of IKS in B.Ed. programmes. Digital platforms
enable access to classical texts, educational philosophies, biographies of Indian educators, and
contemporary interpretations of indigenous pedagogies. Multimedia resources such as videos, podcasts,
virtual lectures, and digital storytelling support reflective engagement with IKS concepts, making them
accessible and relatable for student-teachers.

In pedagogical courses, technology-enabled IKS integration supports innovative teaching strategies.
Student-teachers can design lesson plans incorporating traditional knowledge, local contexts, and
ethical dimensions using digital tools. Virtual simulations, collaborative projects, and online discussion
forums facilitate reflective dialogue and peer learning, echoing traditional modes of inquiry while using
modern technological affordances.

Internship and practicum components provide opportunities for experiential application of IKS.
Student-teachers can use digital documentation, reflective e-portfolios, and classroom recordings to
analyze how indigenous values, environmental sensitivity, and holistic approaches influence teaching—
learning processes. Technology thus supports continuous reflection and professional growth.
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Assessment practices in B.Ed. programmes can also align with IKS principles through reflective
journals, digital portfolios, project-based tasks, and self-assessment tools. Such approaches move
beyond examination-oriented evaluation and support the affective and ethical dimensions of teacher
development.

Overall, the integration of Indian Knowledge Systems in teacher education, supported by technology,
fosters reflective, culturally grounded, and socially responsible teachers. It prepares educators who can
harmonize traditional wisdom with contemporary pedagogical demands, contributing meaningfully to
the transformation of school education.

Challenges and Limitations

IDespite the growing policy emphasis and technological possibilities, the integration of Indian
Knowledge Systems (IKS) into modern education faces several challenges and limitations. One of the
primary challenges is the conceptual misunderstanding of IKS. In many contexts, IKS is perceived
either as purely traditional or as incompatible with modern scientific and technological frameworks.
Such misconceptions can lead to superficial inclusion rather than meaningful curricular integration.

Another significant challenge is limited teacher preparedness. Many educators lack formal training in
Indian Knowledge Systems as well as the pedagogical skills required to integrate them effectively using
technology. Without adequate capacity building, teachers may struggle to contextualize 1KS concepts or
may rely on rote-based approaches that contradict the holistic and experiential nature of these systems.

Curricular constraints also pose limitations. Rigid syllabi, time-bound course structures, and
examination-oriented assessment systems leave little room for reflective, dialogic, and experiential
learning approaches central to IKS. Although NEP 2020 advocates flexibility, institutional
implementation remains uneven, particularly in higher education and teacher education institutions.

From a technological perspective, digital divide and infrastructural limitations continue to affect
equitable access. Inadequate internet connectivity, lack of digital devices, and limited institutional
resources can restrict the effective use of technology-enabled IKS resources, especially in rural and
underserved regions.

Additionally, the risk of decontextualization and oversimplification exists when traditional knowledge
is presented through digital media without sufficient cultural, philosophical, and historical grounding.
Over-reliance on technology may also reduce direct engagement with lived practices, mentorship, and
community-based learning, which are integral to Indian Knowledge Systems.

Finally, the present study itself is limited by its reliance on secondary sources and conceptual analysis.
The absence of empirical data restricts the ability to assess classroom-level impact and learner
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outcomes. Future research incorporating field-based studies, action research, and longitudinal designs
would provide deeper insights into effective implementation strategies.

Future Prospects and Recommendations

The integration of Indian Knowledge Systems (IKS) into modern education, supported by technological
advancements, holds significant promise for transforming teaching—learning processes in alignment
with the vision of the National Education Policy (NEP) 2020. As education systems increasingly
recognize the value of indigenous knowledge traditions, future initiatives must focus on systematic,
sustainable, and context-sensitive implementation.

One key prospect lies in the institutionalization of IKS within curricula across all levels of education.
Universities and teacher education institutions can develop interdisciplinary IKS-based courses, credit-
bearing modules, and research programs that engage learners with indigenous epistemologies in depth.
Technology-enabled platforms can support the creation of structured repositories, digital syllabi, and
open educational resources that ensure consistency and academic rigor.

Capacity building of teachers and teacher educators is essential for the future success of IKS
integration. Regular professional development programs, online certification courses, and digital
communities of practice can equip educators with conceptual clarity, pedagogical competence, and
technological skills. Integrating IKS into pre-service and in-service teacher training will help translate
policy intent into classroom practice.

The use of emerging technologies such as artificial intelligence, virtual reality, and data analytics offers
new possibilities for experiential and personalized learning. Virtual heritage tours, immersive
simulations of traditional practices, and Al-supported adaptive learning systems can deepen learner
engagement while preserving authenticity. However, such innovations must remain pedagogically
grounded and culturally sensitive.

Collaborative partnerships between academic institutions, traditional knowledge holders, research
organizations, and community practitioners can further strengthen IKS integration. Technology can
facilitate knowledge co-creation, documentation, and dissemination while respecting ethical
considerations and intellectual property rights.

Finally, future research should move beyond conceptual analysis to include empirical and practice-
based studies. Action research, classroom-based interventions, and longitudinal studies will help assess
the impact of technology-enabled IKS integration on learning outcomes, teacher practices, and learner
well-being.
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In conclusion, the future of Indian Knowledge Systems in education depends on thoughtful integration,
informed use of technology, and sustained institutional commitment. By harmonizing traditional
wisdom with modern pedagogical and technological innovations, education can become more holistic,
culturally rooted, and socially relevant.

Conclusion

The integration of Indian Knowledge Systems (IKS) into modern education represents a significant step
toward creating a holistic, culturally rooted, and ethically informed educational framework. Rooted in
centuries-old traditions, Indian Knowledge Systems emphasize the harmonious development of
intellectual, moral, spiritual, and practical dimensions of learners. However, colonial legacies and
examination-oriented practices have fragmented these integrative approaches within contemporary
education.

This paper has highlighted the transformative role of technology in reviving and recontextualizing IKS
for present-day educational contexts. Digital tools and platforms enable the preservation, dissemination,
and pedagogical integration of indigenous knowledge through interactive, collaborative, and learner-
centered approaches. When aligned with policy initiatives such as the National Education Policy (NEP)
2020, technology serves as a powerful enabler in bridging traditional wisdom with modern academic
and professional demands.

The discussion across undergraduate, postgraduate, and teacher education contexts demonstrates that
technology-enabled IKS integration can enrich curricula, foster reflective and experiential learning, and
strengthen ethical and cultural awareness among learners and educators. At the same time, challenges
related to teacher preparedness, curricular rigidity, and equitable access highlight the need for
systematic planning and sustained institutional support.

In conclusion, the meaningful integration of Indian Knowledge Systems through technology is not
merely a revival of the past but a forward-looking educational endeavor. By harmonizing indigenous
wisdom with contemporary pedagogical and technological innovations, education can contribute to
holistic human development, social responsibility, and sustainable futures in an increasingly complex
global landscape.
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Abstract

The vision of Viksit Bharat rests not only on economic growth and technological advancement but equally on
ethical strength, cultural rootedness, and inner transformation of individuals. The National Education Policy
(NEP) 2020 recognizes this deeper dimension of development and calls for the integration of Indian Knowledge
Systems (IKS) into contemporary education. One of the most powerful narratives within Indian tradition is the
story of Samudra Manthan, the churning of the ocean. While commonly understood as a mythological episode,
Samudra Manthan carries profound symbolic meaning that transcends time and context. When interpreted as
Atma Manthan—the churning of the self—it becomes a philosophical and pedagogical framework for self-
reflection, moral discernment, resilience, and collective progress. This paper expands the interpretation of
Samudra Manthan through detailed examples from the narrative and demonstrates how its symbolism can
enrich education under NEP 2020. By aligning ancient wisdom with modern educational goals, the paper
argues that India can nurture enlightened individuals capable of contributing meaningfully to the realization of
Viksit Bharat.

Keywords: Samudra Manthan, Atma Manthan, Indian Knowledge Systems, NEP 2020, Viksit Bharat, Value-
based Education.

Introduction
his paper adopts a qualitative, conceptual, and interpretive methodology based on textual
analysis of classical Indian sources, secondary philosophical literature, and policy documents
such as the National Education Policy 2020 (Ministry of Education, 2020). Samudra Manthan is
analysed symbolically as Atma Manthan to draw educational, ethical, and pedagogical insights relevant
to Indian Knowledge Systems and contemporary nation-building. India’s journey towards becoming a
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Viksit Bharat is not merely a material or economic project; it is a civilizational mission (Ministry of
Education, 2020). Throughout its history, India has understood development as a balance between outer
prosperity and inner growth. Education has always been central to this vision. Ancient gurukulas aimed
not only at imparting skills but also at shaping character, discipline, and wisdom. In modern times, the
National Education Policy 2020 seeks to revive this holistic vision by emphasizing multidisciplinary
learning, ethical values, critical thinking, and the integration of Indian Knowledge Systems.

In this context, symbolic narratives from Indian tradition offer valuable insights. Samudra Manthan, the
churning of the ocean, is one such narrative that vividly illustrates the process of transformation through
struggle, cooperation, and perseverance. When viewed through the lens of Atma Manthan, the story
becomes a metaphor for inner awakening and conscious evolution. This paper expands upon this
metaphor by closely examining episodes and elements of Samudra Manthan and relating them to
educational philosophy, NEP 2020 objectives, and the broader goal of Viksit Bharat.

Indian Knowledge Systems and Their Contemporary Relevance
Indian Knowledge Systems represent an integrated worldview (Radhakrishnan, 1951; Sharma, 2019)
where knowledge, ethics, spirituality, and social responsibility are inseparable. Unlike
compartmentalized modern disciplines, IKS promotes a holistic understanding of life. Knowledge is not
seen as an end in itself but as a means to self-realization and social harmony. Texts, traditions, rituals,
stories, and practices together form this vast knowledge ecosystem.

NEP 2020 acknowledges that reconnecting learners with 1IKS can address many challenges faced by
contemporary education, such as stress, lack of purpose, ethical confusion, and disconnection from
society and nature. By incorporating narratives like Samudra Manthan, education can become more
meaningful, reflective, and culturally grounded. These narratives act as cognitive and moral anchors,
helping students connect abstract values with lived experience.

Samudra Manthan: The Narrative in Detail

The story of Samudra Manthan begins with a crisis, as narrated in the Bhagavata Purana and Vishnu
Purana. The Devas lose their strength and immortality due to a curse, symbolizing the loss of balance
and discipline. To regain Amrita, they must churn the cosmic ocean with the help of the Asuras. Mount
Mandara is used as the churning rod, Vasuki the serpent becomes the rope, and Lord Vishnu provides
guidance and support.

As the churning begins, the mountain starts sinking, representing instability in any transformative
process. Lord Vishnu incarnates as Kurma, the tortoise, to support the mountain. This episode
highlights the necessity of a stable foundation—values, discipline, and guidance—during periods of
intense effort and change. Only after sustained churning do various elements emerge from the ocean.
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Importantly, the first major outcome is not nectar but poison, Halahala, which threatens to destroy
creation. Lord Shiva consumes the poison to save the universe, holding it in his throat. This moment
emphasizes sacrifice, responsibility, and restraint before the attainment of ultimate reward.

Samudra Manthan as Atma Manthan
When interpreted symbolically, Samudra Manthan becomes Atma Manthan i.e. the inner churning
required for self-growth. Each element of the story reflects a stage or aspect of inner transformation.

1. The Ocean as the Human Mind: The ocean represents the vast human mind, filled with
latent impressions, desires, fears, and possibilities. Just as the ocean holds both poison and
nectar, the mind contains negative tendencies as well as divine potential. Education, therefore,
must focus on refining the mind rather than merely filling it with information.

2. Devas and Asuras as Inner Conflicts: The Devas and Asuras symbolize opposing tendencies
within an individual. Discipline and indulgence, wisdom and ignorance, cooperation and ego
coexist within the same person. Atma Manthan requires acknowledging these inner conflicts
rather than suppressing them. Education under NEP 2020 encourages critical thinking and self-
awareness, which align closely with this idea.

3. Mount Mandara and Kurma Avatar as Effort and Stability: Mount Mandara represents
effort and aspiration, while the Kurma avatar symbolizes stability and patience. In education,
this suggests that ambition without ethical grounding can lead to collapse. Teachers, mentors,
and value systems act as the Kurma, providing support to learners navigating complex
intellectual and emotional challenges.

4. Halahala: Facing Inner Poison: The emergence of poison before nectar is one of the most
important lessons of Samudra Manthan. Inner growth often brings discomfort—self-doubt,
confrontation with weaknesses, and moral dilemmas. Avoiding this stage leads to superficial
development. Lord Shiva’s act of consuming poison reflects emotional strength, self-control,
and service to the larger good. Education must prepare students to face challenges with
courage and responsibility.

Emergence of Treasures: Stages of Inner Development
As churning continues, several treasures emerge from the ocean, each symbolizing aspects of holistic
development.

Kamadhenu represents abundance and creativity, reminding learners that knowledge can fulfill societal
needs when used ethically. Airavata, the divine elephant, symbolizes strength guided by wisdom.
Kalpavriksha signifies aspiration and imagination. Dhanvantari, the god of medicine, highlights healing
knowledge and well-being. Lakshmi represents prosperity that follows balance and righteousness.
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These examples illustrate that true development unfolds gradually. Education must allow time for
exploration, mistakes, and reflection, rather than rushing toward outcomes. NEP 2020’s emphasis on
flexibility and experiential learning resonates deeply with this process-oriented view.

Amrita: The Goal of Atma Manthan

Amrita, the nectar of immortality, symbolizes enduring wisdom, self-realization, and ethical clarity. It is
not merely physical immortality but the timeless relevance of values and consciousness. In educational
terms, Amrita represents learners who possess not only skills but also integrity, empathy, and a sense of
purpose.

The careful distribution of Amrita by Lord Vishnu also teaches discernment. Knowledge without values
can be misused. Therefore, education must emphasize ethical application of knowledge, a principle
central to NEP 2020 and the vision of Viksit Bharat.

Pedagogical Relevance under NEP 2020

Samudra Manthan as Atma Manthan can be integrated into pedagogy in ways consistent with the
experiential and value-based approach recommended by NEP 2020 (Ministry of Education, 2020)
through storytelling, reflective writing, group discussions, interdisciplinary courses, and community-
based projects. For example, students can analyze the poison stage in relation to environmental
degradation or mental health challenges. Cooperative churning can be linked to teamwork and social
responsibility.

Such approaches foster deep engagement and align with NEP 2020’s goals of joyful, meaningful, and
value-oriented education.

Samudra Manthan and Viksit Bharat

A developed India requires citizens who have undergone Atma Manthan, i.e. Individuals capable of
self-regulation, ethical judgment, and collective thinking. It teaches patience, cooperation across
differences, sacrifice for the common good, and respect for balance. These qualities are essential for
leadership, governance, sustainability, and social harmony.

Challenges and Cautions

While using mythological narratives, educators must maintain academic rigor and inclusivity. Samudra
Manthan should be taught symbolically and critically, encouraging multiple interpretations rather than
dogma. This ensures alignment with constitutional values and academic freedom.
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Conclusion

Samudra Manthan, when interpreted as Atma Manthan, offers a timeless and culturally rooted
framework for understanding personal transformation, educational reform, and national development. It
demonstrates that true growth—whether individual or collective—emerges through sustained effort,
ethical struggle, cooperation, and self-discipline. The stages of the churning process symbolically
mirror the stages of learning, reflection, and maturation envisioned under the National Education Policy
2020.

By integrating Indian Knowledge Systems into contemporary pedagogy through meaningful metaphors
such as Samudra Manthan, education can move beyond information transmission to become a
transformative process. Learners are encouraged to confront inner challenges, cultivate resilience, and
align knowledge with values. Such Atma Manthan is essential for nurturing responsible citizens, ethical
leaders, and socially conscious professionals.

As India advances towards the goal of Viksit Bharat, the need for inner development alongside material
progress becomes increasingly evident. Education grounded in indigenous wisdom and aligned with
modern aspirations can serve as a powerful catalyst for this balanced growth. Samudra Manthan thus
stands not merely as an ancient myth but as a living pedagogical and philosophical guide for shaping
the future of Indian education and nation-building.
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Abstract

The vision of Viksit Bharat 2047 positions education as a central catalyst for India’s holistic and sustainable
development. This paper examines the conceptual convergence between Indian Knowledge Systems (IKS) and
the National Education Policy (NEP) 2020, arguing that their synergy offers a culturally grounded and future-
ready educational framework. Drawing upon philosophical foundations such as the Panchakosha theory,
ethical principles of Dharma, and experiential learning traditions, the study highlights how IKS aligns with
NEP 2020’s emphasis on holistic, multidisciplinary, and value-based education. Through a conceptual
analysis, the paper identifies key areas of philosophical and pedagogical convergence and proposes actionable
pathways for curriculum integration, teacher capacity building, and assessment reforms. It further discusses
challenges related to implementation and academic rigor and presents a conceptual model for IKS-NEP
integration aligned with national development goals. The study concludes that integrating 1KS within NEP
2020 can strengthen human capital, sustainability, and cultural continuity, thereby contributing meaningfully
to the realization of Viksit Bharat 2047.

Keywords: Indian Knowledge Systems, NEP 2020, Viksit Bharat 2047, Holistic Education, Sustainable
Development, Value-Based Learning.

Introduction
he vision of Viksit Bharat 2047 marks a significant milestone in India’s national journey,
coinciding with the centenary of its independence. It envisions India as a fully developed, self-
reliant, inclusive, and globally influential nation, driven by empowered citizens, sustainable
development, and a strong ethical foundation (Government of India, 2022). Central to this vision is the
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role of education as a transformative force capable of nurturing human potential, fostering innovation,
and strengthening social cohesion. As India aspires to emerge as a knowledge-driven society by 2047,
there is a growing recognition that developmental goals cannot be achieved solely through economic
growth and technological advancement; they must be anchored in cultural wisdom, value systems, and
holistic human development (NITI Aayog, 2023).

In this context, Indian Knowledge Systems (IKS) represent a rich and time-tested civilizational
knowledge base that has shaped India’s intellectual, cultural, and educational traditions for millennia.
Rooted in diverse sources such as the Vedas, Upanishads, epics, philosophical schools, Buddhist and
Jain traditions, and indigenous practices, 1IKS encompasses a wide spectrum of knowledge domains,
including philosophy, education, science, mathematics, health, ecology, ethics, linguistics, and
pedagogy (Radhakrishnan, 1951; Sharma, 2018). A defining feature of IKS is its holistic worldview,
which views knowledge as interconnected and education as a means of nurturing the physical, mental,
intellectual, moral, and spiritual dimensions of the learner (Verma, 2014). Concepts such as harmony
with nature, ethical living, experiential learning, and self-realization are central to this tradition and
remain highly relevant in addressing contemporary educational and societal challenges (NCERT, 2023).

The National Education Policy (NEP) 2020 represents a landmark reform in India’s education system,
aiming to align education with the needs of the 21st century while remaining rooted in Indian ethos
(Government of India, 2020). NEP 2020 emphasizes holistic and multidisciplinary education,
experiential and inquiry-based pedagogy, competency-based assessment, multilingualism, and the
integration of values, ethics, and life skills into the curriculum. It seeks to move away from rote
memorization and fragmented subject boundaries toward meaningful learning experiences that promote
critical thinking, creativity, and lifelong learning (Government of India, 2020; UNESCO, 2021).
Significantly, NEP 2020 explicitly acknowledges the importance of Indian Knowledge Systems and
calls for their systematic integration into curricula at all levels of education (NCERT, 2023).

Despite these progressive reforms, contemporary education continues to face several challenges,
including excessive content load, compartmentalization of knowledge, declining emphasis on values
and ethics, and growing concerns related to environmental sustainability and social responsibility
(UNESCO, 2019). The lack of meaningful integration between traditional wisdom and modern
education has further contributed to a disconnect between learning and lived experiences, limiting the
development of socially responsible and ethically grounded citizens (Verma, 2014; Sharma, 2018). In
this context, the synergy between Indian Knowledge Systems and NEP 2020 becomes not only
desirable but essential. Such integration can provide a culturally rooted yet forward-looking framework
that addresses the cognitive, emotional, ethical, and ecological dimensions of education.
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The purpose of this paper is to analyze the conceptual convergence between Indian Knowledge Systems
and the National Education Policy 2020 and to propose actionable educational pathways that can
contribute to the realization of Viksit Bharat 2047. By examining philosophical alignment, pedagogical
relevance, and implementation possibilities, the paper aims to demonstrate how the thoughtful
integration of IKS within the NEP framework can strengthen India’s education system and support the
holistic development of individuals and society at large (Government of India, 2020; NCERT, 2023).

Conceptual Framework of Indian Knowledge Systems

Indian Knowledge Systems (IKS) represent a comprehensive and integrative intellectual tradition that
has evolved over several millennia in the Indian subcontinent. Unlike modern disciplinary knowledge
structures, which often emphasize specialization and compartmentalization, IKS adopts a holistic
approach wherein knowledge, ethics, spirituality, ecology, and social life are deeply interconnected
(Verma, 2014; NCERT, 2023). Education within this framework is not merely a means of skill
acquisition but a lifelong process aimed at self-realization, social harmony, and sustainable living.

1. Defining Indian Knowledge Systems: Indian Knowledge Systems encompass a vast body of
knowledge derived from classical texts, oral traditions, lived practices, and indigenous
community wisdom. Foundational philosophical insights are drawn from the Vedas and
Upanishads, which explore fundamental questions related to the nature of reality, self, and
consciousness (Radhakrishnan, 1951). The Shastras, including texts related to education,
governance, medicine (Ayurveda), astronomy, mathematics, linguistics, and architecture,
illustrate the scientific and systematic dimensions of Indian intellectual traditions (Sharma,
2018).

In addition, Buddhist and Jain traditions contribute significantly to epistemology, ethics, and
contemplative practices, emphasizing compassion, mindfulness, and disciplined inquiry
(Gombrich, 2006). The Bhakti and Sufi movements further enrich IKS by promoting
inclusivity, moral values, devotion, and experiential spirituality, thereby democratizing access
to knowledge beyond institutional boundaries (Nair, 2017). Alongside these textual traditions,
indigenous and folk knowledge systems embedded in local communities provide applied
wisdom related to agriculture, ecology, health practices, craftsmanship, and sustainable living
(UNESCO, 2019).

A defining characteristic of IKS is its holistic worldview, wherein knowledge is perceived as
an interconnected whole rather than isolated domains (Verma, 2014). Learning is aimed at
inner transformation and social responsibility rather than information accumulation. Another
core feature is harmony with nature, reflected in ecological ethics that emphasize balance,
conservation, and coexistence with all forms of life (Sharma, 2018). Furthermore, IKS
promotes experiential learning, where knowledge is acquired through observation, practice,
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reflection, and lived experience. Ethical living forms the moral foundation of IKS, with
education envisioned as a means to cultivate virtues such as truthfulness, compassion, self-
discipline, and social responsibility (NCERT, 2023).

2. Philosophical Foundations: The philosophical foundations of Indian Knowledge Systems
provide a robust model for holistic human development. Central to this framework is the
Panchakosha theory, articulated in the Taittiriya Upanishad, which conceptualizes human
existence as comprising five interrelated layers: Annamaya (physical), Pranamaya (vital
energy), Manomaya (mental and emotional), Vijnanamaya (intellectual), and Anandamaya
(blissful) (Radhakrishnan, 1951). This multidimensional model underscores the need for
education to address physical well-being, emotional balance, intellectual clarity, ethical
discernment, and inner fulfillment, rather than focusing exclusively on cognitive outcomes.

Ethical and philosophical constructs such as Dharma, Karma, and Rta further shape the moral
orientation of IKS. Dharma signifies righteous conduct and social responsibility, Karma
emphasizes accountability for one’s actions, and Rta represents cosmic order and balance
(Sharma, 2018). These concepts encourage ethical decision-making, social harmony, and
sustainable living. Similarly, the concept of Purushartha—Dharma (righteousness), Artha
(material prosperity), Kama (emotional fulfillment), and Moksha (liberation)—reflects a
balanced vision of life that integrates material, emotional, ethical, and spiritual aspirations
(Verma, 2014).

Pedagogically, the Guru—Shishya parampara exemplifies a dialogic and learner-centered approach to
education. Knowledge transmission occurs through close interaction, mentorship, and reflective
engagement. The pedagogical process of Shravana (listening), Manana (reflection), and Nididhyasana
(internalization) highlights critical inquiry, contemplation, and application of knowledge, aligning
closely with contemporary constructivist learning theories (NCERT, 2023).

Overview of NEP 2020: Vision and Educational Reforms

The National Education Policy 2020 represents a transformative shift in India’s education system,
aiming to align education with the demands of the 21st century while remaining rooted in India’s
cultural and intellectual heritage (Government of India, 2020). It envisions education as a holistic,
inclusive, and lifelong process that contributes to individual growth, social equity, and national
development.

1. Key Features of NEP 2020: A central feature of NEP 2020 is its emphasis on holistic and
multidisciplinary education, which seeks to break rigid disciplinary boundaries and promote
integrative learning experiences (Government of India, 2020). This approach enables learners
to develop critical thinking, creativity, and problem-solving abilities required for complex real-
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world challenges. The policy’s multidisciplinary vision resonates strongly with the integrative
ethos of Indian Knowledge Systems.

The policy also prioritizes Foundational Literacy and Numeracy (FLN) as a national mission,
recognizing early cognitive development as the cornerstone of lifelong learning. Ensuring
universal attainment of basic reading, writing, and numeracy skills reflects a developmental
approach consistent with traditional Indian pedagogical practices that emphasize strong
foundations before advanced learning (NCERT, 2022).

NEP 2020 advocates experiential, inquiry-based, and competency-based learning, moving
away from rote memorization toward conceptual understanding and application. Pedagogical
strategies such as project-based learning, collaborative inquiry, and real-life problem solving
are encouraged to foster deeper engagement and creativity (Government of India, 2020).
Assessment reforms emphasize formative and holistic evaluation rather than high-stakes
examinations.

Multilingualism and mother-tongue instruction constitute another key pillar of NEP 2020.
Research highlights that learning in one’s home language enhances comprehension, cognitive
development, and cultural identity (UNESCO, 2019). The policy’s recommendation to use the
mother tongue or regional language in early education aligns with both cognitive science and
indigenous educational traditions.

Teacher empowerment forms the backbone of NEP 2020’s reform agenda. The policy
envisions teachers as reflective practitioners and mentors, advocating continuous professional
development, academic autonomy, and improved institutional support (Government of India,
2020).

Alignment with Global and National Goals: NEP 2020 aligns closely with Sustainable
Development Goal 4 (SDG-4), which aims to ensure inclusive, equitable, and quality education
for all (UNESCO, 2015). By focusing on access, equity, quality, and lifelong learning, the
policy positions education as a driver of sustainable development and social justice. Provisions
related to inclusive education, digital access, and flexible learning pathways aim to reduce
disparities and promote equity.

At the national level, NEP 2020 functions as a strategic instrument for achieving innovation-
led growth, cultural continuity, and environmental sustainability. By integrating values, ethics,
and cultural rootedness with modern competencies, the policy envisions education as a
foundation for responsible citizenship and nation-building (Government of India, 2020). This
alignment creates a strong policy framework for the meaningful integration of Indian
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Knowledge Systems, thereby contributing significantly to the realization of Viksit Bharat
2047.

Convergence between Indian Knowledge Systems and NEP 2020

The convergence between Indian Knowledge Systems (IKS) and the National Education Policy (NEP)
2020 reflects a deep philosophical and pedagogical alignment rather than a superficial policy overlap.
Both frameworks emphasize holistic development, ethical grounding, experiential learning, and social
responsibility, making their integration both natural and necessary for contemporary education reform
(Government of India, 2020; NCERT, 2023).

1.

Philosophical Convergence: At the philosophical level, the concept of holistic development
forms the strongest point of convergence between IKS and NEP 2020. The Panchakosha theory
of IKS conceptualizes human development as a multi-layered process involving physical, vital,
mental, intellectual, and spiritual dimensions (Radhakrishnan, 1951; Verma, 2014). Similarly,
NEP 2020 emphasizes the integrated development of physical, cognitive, emotional, ethical,
and social capacities of learners, moving beyond narrow academic achievement toward overall
well-being (Government of India, 2020). This alignment reflects a shared understanding that
education must nurture the whole individual.

Value-based education represents another significant area of philosophical convergence. In
IKS, ethical principles such as Dharma, Karma, and social responsibility guide individual and
collective conduct, emphasizing righteousness, accountability, and harmony (Sharma, 2018).
NEP 2020 echoes these principles by stressing constitutional values, ethical reasoning,
citizenship education, and character development. By embedding ethics and values into
curricular and co-curricular experiences, both frameworks seek to develop morally conscious
and socially responsible citizens (NCERT, 2023).

Further, experiential learning is a foundational principle in IKS, where knowledge acquisition
occurs through lived experience, reflection, and internalization rather than passive reception.
Traditional practices such as observation, apprenticeship, and reflective inquiry exemplify this
approach (Verma, 2014). NEP 2020 reinforces this philosophy through its emphasis on
experiential, inquiry-based, and competency-oriented pedagogy, thereby creating strong
philosophical coherence between ancient wisdom and contemporary educational reform
(Government of India, 2020).

Pedagogical Convergence: Pedagogically, NEP 2020 operationalizes several teaching-
learning strategies that resonate strongly with indigenous educational traditions. Project-based
learning, promoted under NEP 2020, mirrors traditional Indian learning practices where
learners engaged in real-life problem solving through crafts, agriculture, architecture, and
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community activities (NCERT, 2023). Such practices encouraged application-oriented learning
and contextual understanding.

Traditional methods such as storytelling, debate, dialogue, and observation align closely with
inquiry-based learning approaches advocated by NEP 2020. The dialogic traditions of
Shastrartha (scholarly debate) and oral storytelling fostered critical thinking, moral reasoning,
and imagination—skills now emphasized as 21st-century competencies (Sharma, 2018).

Moreover, community-linked learning, an integral aspect of IKS, finds resonance in NEP 2020’s
emphasis on school-society integration. Learning grounded in local contexts, social engagement, and
community participation enhances relevance and civic responsibility, reinforcing the shared
pedagogical vision of both frameworks (UNESCO, 2019).

Role of Indian Knowledge Systems in Achieving Viksit Bharat 2047

Indian Knowledge Systems play a pivotal role in shaping the human, cultural, and ethical foundations
required to realize the vision of Viksit Bharat 2047. By integrating traditional wisdom with modern
education, IKS contributes to holistic national development that extends beyond economic indicators.

1. Human Capital Development: IKS-based education fosters essential human capabilities such
as creativity, critical thinking, resilience, and ethical leadership. Traditional Indian pedagogical
approaches emphasize self-reflection, inquiry, and moral reasoning, enabling learners to
develop adaptive intelligence and emotional balance (Verma, 2014). These attributes are
crucial for navigating complex global challenges and driving innovation in a knowledge-based
economy.

Furthermore, 1KS nurtures ethical leadership by integrating moral values into learning
processes. Education grounded in Dharma and social responsibility prepares individuals to
contribute meaningfully to society, aligning personal aspirations with collective well-being
(Sharma, 2018). Such human capital development is central to the long-term sustainability and
inclusivity envisioned under Viksit Bharat 2047 (NITI Aayog, 2023).

2. Sustainable Development and Environmental Consciousness: IKS embodies a deep
ecological consciousness rooted in principles of harmony with nature, conservation, and
balance. Indigenous knowledge related to agriculture, water management, biodiversity, and
sustainable living provides valuable insights for addressing contemporary environmental
challenges (UNESCO, 2019). Integrating such wisdom into education promotes environmental
stewardship and sustainable lifestyles.
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NEP 2020’s emphasis on sustainability education finds strong reinforcement in 1KS, which
views humans as integral components of ecological systems rather than exploiters of natural
resources. This integration supports the development of environmentally responsible citizens
capable of contributing to sustainable development goals (Government of India, 2020).

Cultural Continuity and National Identity: IKS plays a crucial role in revitalizing cultural
confidence while fostering openness to innovation. Education rooted in indigenous knowledge
helps learners develop a strong sense of identity, belonging, and national pride without
compromising global engagement (NCERT, 2023). Through language, arts, philosophy, and
traditions, education becomes a medium for cultural transmission and national integration,
strengthening social cohesion in a diverse society.

Implementation Pathways for Synergizing Indian Knowledge Systems with NEP 2020

The meaningful integration of Indian Knowledge Systems (IKS) within the framework of the National
Education Policy (NEP) 2020 requires systematic, context-sensitive, and pedagogically sound
implementation strategies. While NEP 2020 provides an enabling policy environment for incorporating
IKS, successful realization depends on thoughtful curriculum design, teacher preparedness, and
assessment reforms that align with both traditional wisdom and contemporary educational needs
(Government of India, 2020). A holistic and phased approach is essential to ensure that IKS integration
moves beyond symbolic inclusion toward transformative educational practice.

1.

Curriculum Integration: Curriculum integration represents the foundational step in
synergizing IKS with NEP 2020. IKS-based content should be embedded across school and
higher education curricula in a structured, age-appropriate, and interdisciplinary manner, rather
than being confined to isolated subjects or optional modules. Such integration allows learners
to perceive knowledge as interconnected and relevant to real-life contexts, reflecting the
holistic worldview of IKS (NCERT, 2023).

At the school level, IKS can be incorporated through contextualized learning experiences such
as local history, indigenous games, storytelling traditions, environmental practices, crafts, and
folk arts. These elements not only enrich curricular content but also foster cultural continuity
and learner engagement by connecting classroom learning with students’ lived experiences
(UNESCO, 2019). In higher education, interdisciplinary courses that explore Indian
philosophies, sciences, ecology, ethics, and technological traditions can promote critical
inquiry and comparative perspectives.

Curriculum frameworks should also encourage experiential and project-based learning,
enabling students to apply IKS concepts through fieldwork, community engagement, and
creative expression. This approach aligns with NEP 2020’s emphasis on flexibility, choice-
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based learning, and multidisciplinary exposure, ensuring that IKS integration remains
academically rigorous and pedagogically meaningful (Government of India, 2020).

Teacher Education and Capacity Building: Teachers are the primary agents of educational
change, and their preparedness is crucial for the effective integration of IKS. NEP 2020
underscores the importance of continuous professional development and teacher
empowerment, recognizing teachers as reflective practitioners and facilitators of learning
rather than mere transmitters of content (Government of India, 2020).

Teacher education programs must therefore include systematic exposure to Indian Knowledge
Systems, encompassing philosophical foundations, pedagogical approaches, and
interdisciplinary applications. Pre-service and in-service training should equip teachers with
conceptual clarity, critical understanding, and pedagogical strategies to integrate IKS
meaningfully into classroom practice (NCERT, 2023). This includes fostering familiarity with
traditional pedagogies such as dialogic learning, reflective inquiry, storytelling, and
experiential engagement.

Capacity-building initiatives should also emphasize reflective teaching practices inspired by
Indian philosophical traditions, encouraging teachers to engage in self-reflection, ethical
reasoning, and continuous learning. Collaborative learning communities, mentoring programs,
and partnerships with scholars and practitioners of traditional knowledge can further enhance
teacher competence and confidence (Sharma, 2018).

Importantly, teacher training must avoid romanticization or uncritical transmission of
traditional knowledge. Instead, it should promote scholarly rigor, contextual relevance, and
alignment with scientific temper, ensuring that IKS integration contributes to both intellectual
depth and contemporary relevance.

Assessment and Evaluation Reforms: Assessment and evaluation systems play a decisive
role in shaping teaching and learning practices. To align with both IKS principles and NEP
2020 reforms, assessment frameworks must move beyond rote-based examinations toward
holistic evaluation of competencies, life skills, values, and attitudes (UNESCO, 2021). Such an
approach recognizes learning as a multidimensional process encompassing cognitive,
emotional, social, and ethical development. Formative assessment practices, including self-
assessment, peer assessment, reflective journals, portfolios, and project evaluations, resonate
strongly with the experiential and reflective learning ethos of IKS. These methods encourage
learners to take ownership of their learning, engage in metacognitive reflection, and apply
knowledge in meaningful contexts (Verma, 2014).
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Experiential evaluation, such as community-based projects, field studies, and interdisciplinary
tasks, allows learners to demonstrate understanding through application rather than
memorization. This approach aligns with NEP 2020’s emphasis on competency-based
assessment and supports the development of critical thinking, collaboration, and problem-
solving skills (Government of India, 2020).Incorporating qualitative indicators of growth—
such as ethical reasoning, social responsibility, and environmental awareness—into assessment
frameworks further strengthens alignment with IKS values. Such reforms require capacity
building among educators and administrators to ensure reliability, fairness, and academic
credibility.

Effective implementation of IKS within NEP 2020 demands coherent curriculum design, empowered
teachers, and reformed assessment systems. When aligned thoughtfully, these pathways can transform
education into a holistic, value-driven, and future-ready process that supports the broader national
vision of Viksit Bharat 2047.

Challenges and Concerns

Despite the significant potential of integrating Indian Knowledge Systems (IKS) within the framework
of NEP 2020, the process is not without challenges and concerns. One of the primary risks is the
superficial or tokenistic inclusion of IKS, where traditional concepts are added merely as symbolic
references without deep pedagogical engagement or conceptual clarity. Such an approach may reduce
IKS to cultural ornamentation rather than positioning it as a living, dynamic system of knowledge
capable of contributing meaningfully to contemporary education.

Another critical concern is the lack of academic rigor in the interpretation and transmission of IKS. If
traditional knowledge is not subjected to critical inquiry, empirical validation, and interdisciplinary
dialogue, there exists a danger of mythologization and uncritical glorification, which may undermine
scientific temper and rational thinking (Sharma, 2018). For IKS to coexist productively with modern
education, it must be approached through scholarly methods that distinguish philosophical insights,
ethical values, and experiential wisdom from anecdotal or non-verifiable claims.

Teacher preparedness emerges as a major implementation challenge. Many teachers have limited
exposure to IKS during their formal training and may lack the confidence or conceptual grounding to
integrate it effectively into classroom practices. Without systematic professional development, teachers
may struggle to translate philosophical concepts such as Panchakosha, Dharma, or holistic well-being
into age-appropriate, curriculum-aligned learning experiences. This challenge is further compounded by
curriculum overload, as teachers often perceive IKS integration as an additional burden rather than a
complementary framework that can enrich existing subjects.
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Resource constraints, including the availability of authentic learning materials, locally relevant content,
and expert guidance, also pose significant barriers. Schools in diverse socio-economic contexts may
face difficulties in accessing community knowledge holders, traditional practitioners, or region-specific
cultural resources necessary for contextualized learning. Moreover, ensuring equity and inclusivity
remains crucial, as IKS integration must reflect India’s pluralistic traditions rather than privileging a
single narrative or regional perspective.

Finally, balancing tradition with modernity remains a central concern. While NEP 2020 advocates the
integration of Indian heritage with global knowledge systems, achieving this balance requires careful
policy planning and institutional support. The challenge lies in fostering respect for tradition while
simultaneously nurturing innovation, scientific inquiry, and global competitiveness—an equilibrium
essential for realizing the vision of Viksit Bharat 2047.

Proposed Conceptual Model for IKS-NEP Integration

To address the opportunities and challenges discussed above, this study proposes a conceptual model
for the integration of Indian Knowledge Systems with NEP 2020, aligned with the national vision of
Viksit Bharat 2047. The model is designed as a synergistic framework that connects philosophical
foundations, pedagogical processes, and learner outcomes in a coherent and systematic manner.

At the foundational level, the model draws upon IKS philosophical principles, particularly the concept
of holistic human development as articulated in the Panchakosha framework. This perspective
emphasizes the balanced nurturing of the physical (Annamaya), vital (Pranamaya), mental
(Manomaya), intellectual (Vijnanamaya), and ethical-spiritual (Anandamaya) dimensions of the learner.
These principles provide the ethical and ontological grounding for education, emphasizing harmony,
self-awareness, responsibility, and interconnectedness.

The second layer of the model aligns these philosophical foundations with the pedagogical principles of
NEP 2020, such as experiential learning, inquiry-based pedagogy, multidisciplinary approaches, and
competency-based education. Teaching—learning processes within this model emphasize project-based
learning, storytelling, dialogue, observation, reflection, and community engagement—methods deeply
rooted in indigenous traditions and simultaneously endorsed by contemporary educational reforms. This
convergence ensures that learning remains meaningful, contextualized, and learner-centered.

The third layer focuses on learner outcomes aligned with Viksit Bharat 2047, emphasizing the
development of creative, critical, and ethically grounded individuals capable of contributing to national
development. Learners nurtured through this integrated model are envisioned as socially responsible
citizens, environmentally conscious thinkers, emotionally balanced individuals, and innovative
problem-solvers with a strong sense of cultural identity and global outlook.
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Importantly, the proposed model serves as a practical guide for curriculum design, pedagogy, and
assessment. Curriculum frameworks can be developed by embedding IKS concepts within existing
subjects rather than treating them as standalone content. Pedagogical practices can draw upon
indigenous methods of learning while leveraging modern technologies and interdisciplinary approaches.
Assessment systems, aligned with the model, can move beyond rote memorization toward reflective,
experiential, and value-based evaluation.

Overall, this conceptual model ensures coherence between tradition and innovation, positioning IKS not
as a relic of the past but as a dynamic resource for shaping the future of education. By aligning
philosophical wisdom with policy-driven reforms, the model offers a viable pathway for realizing the
transformative educational vision of NEP 2020 and contributing meaningfully to the realization of
Viksit Bharat 2047.

Implications for Policy, Practice, and Research

The convergence of Indian Knowledge Systems (IKS) and the National Education Policy (NEP) 2020
carries far-reaching implications for educational policy, classroom practice, and future research.
Recognizing IKS as a legitimate and valuable knowledge system requires not only curricular inclusion
but also systemic transformation across governance, pedagogy, and scholarly inquiry.

1. Policy Implications: At the policy level, there is a pressing need for structured and clearly
articulated frameworks that guide the integration of IKS across different stages of education.
NEP 2020 emphasizes India’s rich knowledge traditions as foundational to educational reform;
however, translating this vision into practice requires operational guidelines, curriculum
frameworks, and assessment standards that ensure coherence and consistency (Ministry of
Education, Government of India, 2020).

Policymakers must facilitate institutional collaboration between universities, teacher education
institutions, research bodies, and traditional knowledge holders such as artisans, scholars of
classical texts, practitioners of indigenous health systems, and community elders. Such
collaborations can help preserve authenticity while ensuring academic rigor. Establishing
centres for IKS studies, interdisciplinary research hubs, and digital repositories of indigenous
knowledge can further support systematic documentation, validation, and dissemination.

Additionally, policy interventions must address capacity building and resource allocation,
particularly in government schools and rural institutions. Dedicated funding for teacher
training, curriculum development, and localized learning materials is essential for equitable
implementation. Importantly, policies must safeguard the pluralistic and inclusive nature of
IKS, ensuring representation of diverse regional, linguistic, and cultural traditions rather than a
monolithic interpretation of Indian knowledge.
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2. Implications for Educational Practice: At the level of educational practice, the integration of
IKS necessitates a shift toward contextualized, learner-centered, and value-oriented
pedagogies. Schools and higher education institutions must move beyond textbook-driven
instruction and create learning environments that connect knowledge with lived experiences,
local contexts, and community engagement.

Teachers play a pivotal role in translating policy into practice. Classroom strategies such as
storytelling, project-based learning, reflective discussions, experiential activities, and
community-linked projects can meaningfully embed IKS principles within everyday teaching.
For instance, environmental studies can integrate indigenous ecological wisdom, while
language and social science classrooms can draw upon local histories, folklore, and ethical
narratives.

School leadership is equally critical in fostering IKS-aligned institutional cultures. Principals
and academic leaders must encourage interdisciplinary collaboration, support innovation, and
create safe spaces for reflective teaching practices. By aligning school vision, professional
development, and assessment practices with holistic and ethical learning goals, educational
institutions can ensure sustained and meaningful integration rather than isolated initiatives.

3. Future Research Directions: The integration of IKS within NEP 2020 opens multiple
avenues for future research. There is a clear need for empirical studies that examine the impact
of IKS-integrated pedagogy on student learning outcomes, particularly in areas such as critical
thinking, creativity, emotional well-being, ethical reasoning, and civic responsibility. Such
studies can provide evidence-based validation for policy and practice.

Longitudinal research is especially important to assess the long-term effects of holistic
education grounded in IKS on citizenship, leadership, and social responsibility—key goals
aligned with Viksit Bharat 2047. Comparative studies across regions, school types, and socio-
economic contexts can further illuminate best practices and contextual challenges.

Additionally, interdisciplinary research bridging education, philosophy, psychology, sustainability
studies, and cultural studies can deepen theoretical understanding of how traditional knowledge systems
interact with contemporary educational paradigms. Developing robust assessment tools to measure
holistic development—beyond cognitive achievement—remains a critical area for scholarly
exploration.

Conclusion
The synergy between Indian Knowledge Systems and the National Education Policy 2020 represents a
transformative opportunity for India’s educational landscape. Rooted in civilizational wisdom and
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aligned with contemporary global aspirations, this convergence offers a holistic and culturally grounded
framework for nurturing human potential. As India moves toward the vision of Viksit Bharat 2047,
education emerges not merely as a means of skill development but as a civilizational force shaping
ethical consciousness, social responsibility, and sustainable progress.

Indian Knowledge Systems contribute timeless insights into holistic development, ethical living,
harmony with nature, and experiential learning—principles that find strong resonance within NEP
2020’s emphasis on multidisciplinary, value-based, and learner-centered education. When integrated
thoughtfully and critically, IKS can address persistent challenges such as rote learning, fragmentation of
knowledge, erosion of values, and ecological insensitivity.

This paper argues that meaningful integration of IKS within NEP 2020 requires systemic alignment
across policy, pedagogy, curriculum, and assessment, supported by teacher capacity building and
rigorous research. Such integration must avoid superficiality and mythologization, instead embracing
academic rigor, inclusivity, and scientific temper.

In conclusion, an education system that harmonizes Indian wisdom with global knowledge has the
potential to produce ethically grounded, innovative, and resilient citizens. By positioning education as
both culturally rooted and future-oriented, the IKS—NEP synergy offers a powerful pathway toward
realizing the aspirations of Viksit Bharat 2047, ensuring that India’s development is not only
economically robust but also socially just, environmentally sustainable, and morally enlightened.
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Abstract

This study explores the perceptions of Bachelor of Education (B.Ed.) students regarding the integration of
Indian Knowledge Systems (IKS) in teacher education under the National Education Policy (NEP) 2020. NEP
2020 advocates the inclusion of indigenous knowledge traditions rooted in India’s cultural and intellectual
heritage across educational curricula to foster holistic learning and contextually relevant pedagogy. The
research employed a quantitative approach using a structured survey administered via Google Forms
containing 15 closed-ended items designed to assess familiarity with IKS, perceived educational value,
confidence in teaching IKS, curriculum adequacy, and alignment with national goals such as Viksit Bharat
2047. A purposive sampling technique was used to gather responses from 66 B.Ed. students. Findings reveal
overwhelmingly positive perceptions: over 90% of participants agreed that IKS can enhance cultural
understanding, support holistic education, and contribute to the preservation of cultural identity. Most
respondents expressed confidence in teaching IKS after their program and believed that NEP 2020 provides
policy support for meaningful integration. However, a notable minority indicated concerns regarding
curriculum implementation and readiness of teacher educators. These results suggest that while future teachers
value IKS and support its integration, strategic enhancements in curriculum design and professional
development are essential for effective enactment. The study contributes empirical insight into teacher-trainee
perspectives on IKS integration, highlighting implications for policy implementation and teacher education
reform in the context of NEP 2020.
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Introduction

he National Education Policy (NEP) 2020 represents a trans-formative vision for the Indian

education system, aiming to create a holistic, inclusive, and culturally grounded learning

environment. Recognizing that education must go beyond the mere transmission of content,
NEP 2020 emphasizes the development of critical thinking, creativity, ethical values, and a strong sense
of cultural identity. A particularly significant feature of the policy is its renewed focus on the
integration of Indian Knowledge Systems (IKS) across all levels of education. By foregrounding India’s
centuries-old intellectual heritage, the policy seeks to cultivate learners who are not only academically
competent but also rooted in their cultural traditions and capable of addressing contemporary societal
challenges. Indian Knowledge Systems encompass a wide spectrum of knowledge traditions that have
evolved over centuries, including philosophy, mathematics, astronomy, medicine, linguistics, ecology,
architecture, performing arts, and indigenous practices rooted in local communities. These knowledge
systems reflect context-sensitive way so funder standing the world, problem-solving, and sustainable
living that developed in close interaction with nature, society, and spirituality. The integration of 1IKS
within formal education provides an opportunity to preserve these traditions while demonstrating their
relevance to modern scientific, technological, and social challenges. NEP 2020 envisions harmonizing
IKS with contemporary knowledge frameworks to foster interdisciplinary learning, promote
disciplinary pluralism, and encourage students to appreciate multiple perspectives. Beyond curriculum
content, NEP 2020 emphasizes the central role of teachers as facilitators of this transformative vision.
Embedding IKS within teacher education programs, particularly Bachelor of Education (B.Ed.) courses,
is essential for preparing educators who are culturally responsive, reflective, and pedagogically skilled.
Teacher preparedness is critical for translating policy goals into meaningful classroom practices, as
future educators will determine how effectively IKS is introduced, contextualized, and applied in
schools. Integrating IKS in teacher education not only enhances students’ cultural competence but also
equips teachers to design learning experiences that are locally relevant, inclusive, and aligned with the
socio-cultural contexts of learners.

The practical implementation of IKS integration, however, depends heavily on teacher awareness,
curriculum adequacy, instructional resources, and faculty readiness. Understanding B.Ed. students’
perceptions of IKS—including their familiarity with traditional knowledge, confidence in teaching it,
and views on curriculum and teacher educator preparedness—is therefore crucial. Such insights can
highlight the opportunities, strengths, and challenges associated with operationalizing IKS in teacher
education, including gaps that may limit effective implementation. This focus aligns with NEP 2020’s
overarching goal of creating an education system that fosters holistic development, creativity, and
ethical reasoning while remaining deeply connected to India’s knowledge heritage. In addition to
pedagogical benefits, the integration of IKS into teacher education is closely linked with India’s long-
term developmental vision. By cultivating culturally rooted and critically competent learners, the
education system can contribute to the realization of Viksit Bharat 2047, a vision of an advanced,
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equitable, and inclusive nation by India’s 100th year of independence. The inclusion of IKS is therefore
not merely an academic exercise; it is a strategic approach to nurturing citizens who value ethical
principles, cultural identity, environmental sustainability, and innovative problem-solving, thereby
supporting national progress in multiple domains.

The significance of IKS integration is further supported by constructivist and culturally responsive
pedagogical theories. Constructivist approaches emphasize that learners build knowledge by connecting
new information to prior experiences and understanding, making the contextual and philosophical
richness of IKS highly compatible with contemporary learning practices. Culturally responsive
pedagogy similarly highlights the importance of incorporating learners’ cultural and historical contexts
into education, ensuring that teaching is inclusive, reflective, and ethically grounded. By combining
traditional knowledge systems with modern scientific and technological learning, teacher education
programs can create a balanced, interdisciplinary framework that enhances critical thinking, creativity,
and holistic understanding among future educators and learners alike. Existing literature underscores the
potential of IKS integration to strengthen teacher preparation and educational outcomes. Studies
indicate that teachers who are familiar with IKS are better equipped to foster ethical reasoning,
contextual problem-solving, and cultural awareness in their classrooms. However, research also points
to practical challenges, such as limited curricular clarity, insufficient teaching resources, and gaps in
faculty training, which can hinder effective implementation. Exploring B.Ed. students’ perceptions
provides valuable insights into these challenges and offers guidance for curriculum refinement,
professional development, and resource planning. This study aims to examine B.Ed. students’
perceptions of integrating IKS in teacher education under NEP 2020. By focusing on the awareness,
perceived pedagogical value, confidence in teaching, and views on curriculum and faculty readiness,
the research seeks to identify both strengths and areas needing improvement. The findings are expected
to inform policy, teacher training initiatives, and curriculum design, ensuring that IKS is not only
acknowledged as a cultural heritage but also meaningfully operationalized in contemporary educational
practice. In conclusion, synergizing Indian Knowledge Systems with NEP 2020 represents a critical
step toward realizing Viksit Bharat 2047. By embedding IKS into teacher education and classroom
practice, India can cultivate learners and educators who are ethically grounded, culturally aware, and
equipped with the critical and creative competencies necessary to navigate a complex and globalized
world. This integration not only preserves and celebrates India’s intellectual heritage but also lays the
foundation for a future-ready, inclusive, and sustainable education system.

Literature Review

Existing literature on the National Education Policy (NEP) 2020 consistently underscores the
prominence it gives to Indian Knowledge Systems (IKS) as a foundational element of a holistic and
culturally anchored education. Researchers argue that the inclusion of IKS has the potential to make
learning more contextual by connecting students with indigenous traditions, values, and community-
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based knowledge, thereby fostering deeper engagement and relevance in educational processes.
According to Sarita and Damanpreet (2025), embedding IKS within contemporary curricula can
encourage interdisciplinary thinking and ethical engagement, enabling learners to draw connections
across disciplines such as science, art, philosophy, and environmental studies. Empirical studies,
however, reveal a disparity between teachers’ positive dispositions toward IKS and its actual
implementation in classrooms. For instance, Joshi and Bansal (2023) report that while many educators
appreciate the value of traditional knowledge, practical integration is constrained by the absence of
adequate instructional materials, contextualized resources, and well-defined pedagogical approaches.
Similar findings by Verma and Singh (2024) suggest that limited exposure to IKS during teacher
training and the rigidity of conventional syllabi further hinder classroom enactment of indigenous
content. These implementation gaps point to systemic challenges that extend beyond teacher attitudes.

Theoretical analyses further emphasize NEP 2020’s broader aim of balancing India’s rich knowledge
traditions with contemporary scientific paradigms. Haloi and Kharbirymbai (2025) highlight that this
balanced approach can significantly enhance teacher preparation by nurturing cultural competence,
reflective practice, and adaptive pedagogy. Complementary research by Rao and Mehta (2024) also
emphasizes that integrating IKS into teacher education can enrich learning experiences by promoting
culturally responsive teaching and strengthening learners’ sense of identity. Scholars additionally stress
that effective realization of the IKS vision depends on robust policy support, thoughtful curriculum
design, and institutional readiness. Studies by Kapoor (2023) and lyer (2024) point to the critical need
for systematic capacity building, professional development initiatives, and faculty training to equip
educators with the skills and confidence necessary for integrating IKS into teaching—learning processes.
Collectively, the literature suggests that while NEP 2020 offers a compelling framework for IKS
integration, its successful implementation requires strategic planning, resource development, and
sustained support within teacher education systems.

Theoretical Framework

The theoretical foundation of this study is grounded in constructivist and culturally responsive
educational theories, which emphasize the importance of contextual, experiential, and culturally
relevant learning. Constructivist theory posits that learners actively construct knowledge by connecting
new information to prior understanding and lived experiences. Integrating Indian Knowledge Systems
(IKS) into teacher education aligns with this perspective, as it encourages students to relate modern
educational concepts to India’s rich philosophical, scientific, and cultural traditions, fostering deeper
comprehension and critical thinking. Culturally responsive pedagogy further supports the integration of
IKS by advocating teaching practices that recognize and incorporate learners’ cultural backgrounds
into learning processes. This approach promotes inclusivity, ethical engagement, and respect for
diversity, which are essential for holistic education as envisioned in NEP 2020. By embedding IKS in
curricula and teacher training programs, educators can facilitate interdisciplinary learning while
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preserving cultural identity, strengthening ethical reasoning, and nurturing creativity among learners.
Additionally, NEP 2020’s vision reflects elements of the knowledge integration framework, which
emphasizes the balanced incorporation of traditional knowledge with contemporary scientific
understanding. This theoretical alignment highlights the potential of IKS to enhance teacher
preparedness, curriculum relevance, and student engagement. Therefore, the study investigates B.Ed.
students’ perceptions of IKS integration, focusing on awareness, pedagogical value, confidence, and
curriculum adequacy, through the lens of constructivist and culturally responsive theories.
Research Objectives

1. Toassess B.Ed. students’ awareness of Indian Knowledge Systems as outlined in NEP2020.

2. Toexamine perceptions of the educational value of integrating IKS in teacher education.
3. Toevaluate students’ confidence in teaching IKS after completing the B.Ed. program.
4

To identify perceptions of curriculum adequacy and teacher educator preparedness in IKS
integration.

5. To explore alignment between IKS integration and broader educational goals under NEP 2020.

Research Questions

1. How familiar are B.Ed. students with the concept of Indian Knowledge Systems under NEP
20207

Are the imperceptions of the benefits of IKS in enhancing cultural and pedagogical outcomes?
Do students feel confident in teaching IKS after their B.Ed. program?

Do they perceive the current teacher education curriculum as adequately integrating 1KS?

o > w N

What challenges and opportunities do students identify regarding teacher preparedness for IKS
instruction?

Research Design

The study adopted a descriptive research design to explore B.Ed. students’ perceptions of Indian
Knowledge Systems (IKS) integration under NEP 2020. A quantitative approach was employed, using a
structured questionnaire to collect data on students’ awareness, perceived pedagogical value, confidence
in teaching IKS, and views on curriculum adequacy and teacher educator preparedness. The population
comprised B.Ed. students enrolled in selected teacher education institutions, and purposive sampling
was used to ensure representation of participants exposed to NEP 2020 initiatives. Data were analyzed
using descriptive statistics, including frequencies and percentages, to provide a clear understanding of
students’ perceptions and highlight areas requiring curricular and policy attention.
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Sample and Sampling Techniques

The study was conducted with B.Ed. students enrolled in selected teacher education institutions to
examine their perceptions of Indian Knowledge Systems (IKS) integration under NEP 2020. A total of
33 students participated in the study. Purposive sampling was employed to select participants who had
exposure to courses and activities aligned with NEP 2020. This sampling technique allowed for focused
data collection from individuals most likely to provide meaningful insights. The sample was considered
adequate to capture diverse perspectives while maintaining feasibility and depth in analysis.

Data Collection Tool

Data for the study were collected using a structured questionnaire specifically designed to capture B.Ed.
students’ perceptions of Indian Knowledge Systems (IKS) integration under NEP 2020. The
questionnaire consisted of close-ended to assess multiple dimensions, including awareness of IKS,
perceived pedagogical value, confidence in teaching, curriculum adequacy, and teacher educator
preparedness. The tool was validated by experts in teacher education to ensure clarity, relevance, and
alignment with the research objectives.

Data Analysis

The study explored B.Ed. students’ perceptions regarding the integration of Indian Knowledge Systems
(IKS) in teacher education under NEP 2020. Analysis of the survey data reveals that students
demonstrate a strong awareness and positive attitude toward IKS. A majority of respondents (84.8%)
reported familiarity with IKS, indicating that most students are aware of its principles and relevance
within NEP 2020.

Regarding the perceived educational value, over 90% of participants agreed that integrating IKS can
enhance students’ understanding of Indian culture and heritage (90.9%), contribute to a holistic
educational approach (90.9%), and support the development of critical thinking through understanding
Indian history and philosophy (90.6%). Similarly, 93.9% emphasized the importance of knowledge of
Indian traditions and values for teachers to manage diverse classrooms effectively, and 90.9% supported
including more local and indigenous knowledge in the curriculum to enhance practical learning.

Students also expressed confidence in teaching IKS, with 90.9% indicating they would feel prepared to
teach it after completing their B.Ed. program. A striking 97% believed that integrating IKS into teacher
education would help achieve the vision of Viksit Bharat 2047, reflecting strong alignment between
students’ perceptions and national educational goals.

Perceptions regarding policy support and curriculum adequacy were moderately positive. A majority of
students (81.8%) agreed that NEP 2020 provides sufficient support for IKS integration, and 87.9% felt
the system is flexible enough for meaningful incorporation of IKS. However, only 69.7% believed the
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current teacher education curriculum adequately integrates IKS, and 63.6% felt that teacher educators
were adequately trained to deliver IKS content, indicating areas requiring attention in curriculum design
and faculty development.

Students also recognized the broader implications of IKS integration. A large proportion(87.9%) agreed
that IKS could contribute to a sustainable and inclusive future for India, while 93.9% highlighted its
role in preserving cultural identity in a globalized context. Additionally, 90.9% believed NEP 2020
encourages a balanced integration of traditional Indian knowledge with modern scientific learning.

Overall, the analysis indicates that B.Ed. students value the integration of IKS in teacher education
highly, perceiving it as culturally significant, pedagogically relevant, and aligned with national
development goals. While awareness, confidence, and positive attitudes are strong, practical challenges
remain in curriculum adequacy and faculty preparedness. Addressing these gaps through enhanced
curriculum design, teacher training, and resource support will be critical for operationalizing NEP
2020’s vision and ensuring that future educators can effectively integrate IKS into classroom practice.

Graphical Representation of the Data

6) Would you feel confident in teaching Indian Knowledge Systems (IKS) as a subject in schools

after completing your B.Ed. program
33 responses

® Yes
® No
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15) Do you think the integration of IKS in teacher education can help in achieving the vision of Viksit
Bharat 20477

33 responses

® Yes
® No

Figure 1and 2: Responses of the Participants

Research Findings

The study reveals that B.Ed. students hold predominantly positive perceptions regarding the integration
of Indian Knowledge Systems (IKS) within teacher education programs under NEP 2020. A significant
majority of respondents (84.8%) reported familiarity with IKS, indicating a strong foundational
awareness of India’s rich intellectual and cultural heritage. This awareness is crucial, as it provides a
basis for future educators to meaningfully engage with IKS content and incorporate it into classroom
teaching. Students recognized both the cultural and pedagogical value of IKS. Over 90% of participants
agreed that IKS could enhance understanding of Indian culture, foster holistic education, balance
traditional knowledge with modern learning, and develop critical thinking skills. These findings align
with NEP 2020’s broader vision of promoting culturally grounded, value-based, and interdisciplinary
education. By drawing connections between indigenous knowledge systems and contemporary learning
paradigms, students perceived IKS as a means to enrich learning experiences and foster holistic
development. Confidence in teaching IKS emerged as another positive aspect. Approximately 90.9% of
respondents expressed assurance in their ability to teach IKS content after completing the B.Ed.
program. Furthermore, 97% of students acknowledged that IKS integration contributes to the larger
goal of Viksit Bharat 2047, highlighting their understanding of the connection between culturally
responsive education and national development. These results suggest that teacher education programs
are, to some extent, equipping future educators with the knowledge, skills, and vision required to
translate NEP 2020’s objectives into practice. Despite these encouraging perceptions, the study also
identifies areas requiring attention. While 69.7% of students felt that the current curriculum adequately
integrates IKS, nearly one-third (30.3%) disagreed, indicating concerns about curricular sufficiency. In
addition, only 63.6% of respondents believed that teacher educators are adequately trained to deliver
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IKS content effectively. These gaps point to challenges related to curriculum design, faculty
preparedness, and the availability of appropriate instructional resources. Such issues can limit the
operationalization of IKS in classroom teaching, despite students’ enthusiasm and policy support.

Overall, the findings suggest that B.Ed. students highly value IKS and perceive it as an essential
component of holistic, culturally responsive education. They recognize its potential to enhance learning
outcomes, foster ethical engagement, and promote interdisciplinary understanding. At the same time,
the findings highlight that positive perceptions alone are insufficient; effective implementation depends
on systemic support. Strengthening curriculum design, developing targeted professional development
programs for teacher educators, and creating contextually relevant teaching materials are critical to
bridging the gap between policy vision and classroom practice. The results underscore the broader
implications of NEP 2020, which emphasizes the integration of traditional knowledge with modern
scientific and technological learning. By equipping future teachers with cultural competence,
pedagogical flexibility, and reflective teaching skills, IKS integration can enhance teacher preparedness
and contribute to more meaningful, student-centered learning experiences. Systematic capacity-building
initiatives, curriculum revisions, and resource development will ensure that teacher educators are
confident and capable of delivering IKS content effectively. The study indicates that while B.Ed.
students demonstrate strong awareness, confidence, and positive attitudes toward IKS, practical
challenges remain in curriculum enactment and faculty readiness. Addressing these gaps through policy
support, professional development, and institutional resource enhancement will be essential for
translating NEP 2020’s vision into effective classroom practice. Doing so will promote culturally
grounded, holistic, and transformative education, preparing future teachers to contribute to India’s
educational and developmental goals, including the vision of Viksit Bharat 2047.

Recommendations
1.  Promote Interdisciplinary and Experiential Learning:
Engage Traditional Knowledge Holders and Community Experts:
Leverage Digital Platforms and Resources:
Continuous Monitoring and Evaluation:
Awareness and Advocacy:

Strengthen Teacher Preparation and Professional Development:

N o g M w DN

Develop Structured Curriculum Frameworks:
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Conclusion

The study indicates that B.Ed. students hold predominantly positive perceptions regarding the
integration of Indian Knowledge Systems (IKS) within teacher education programs, reflecting strong
awareness and appreciation of India’s rich intellectual and cultural heritage. Respondents recognize
both the cultural and pedagogical significance of IKS, emphasizing its potential to foster holistic
learning, interdisciplinary understanding, and critical thinking among students. A majority of
participants also expressed confidence in their ability to teach IKS content after completing their B.Ed.
program, suggesting that teacher education courses are, to some extent, equipping future educators with
the knowledge and skills needed to incorporate traditional knowledge systems into classroom practice.
However, the study also identifies certain challenges that require attention. While many students
perceive IKS as valuable, a notable proportion expressed concerns about the adequacy of curriculum
integration and the preparedness of teacher educators to deliver IKS-based instruction effectively. These
perceptions point to gaps in curriculum design, faculty training, and availability of instructional
resources. For NEP 2020’s vision of IKS integration to be effectively realized, there is a need for
systematic policy support, including curriculum enhancement, targeted professional development
programs for teacher educators, and the creation of contextually relevant teaching—learning materials.
Strengthening these areas will help ensure that future teachers are fully prepared to implement IKS in
classrooms, promoting culturally responsive and holistic education aligned with India’s educational and
developmental goals.
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Abstract

The Viksit Bharat 2047 vision emphasizes all-inclusive growth, self-sufficiency and long-term progress as India
nears its centennial of independence. The ambitious plan known as Developed India or Viksit Bharat seeks to
turn India into a world powerhouse in technology, education, healthcare, and other fields. India's Viksit Bharat
2047 vision depends on yoga, Ayurveda, and the larger Indian Knowledge Systems (IKS), which lay the
groundwork for a workforce that is physically healthy, mentally resilient, and morally sound. These holistic
methods, which turn conventional human resource management into a viable model for long-term productivity,
give India a competitive advantage as it strives to become a self-sufficient, developed country. The study
examines how a holistic, preventative, Ayurveda, yoga, and holistic health approach can help create a happier
and more productive workforce. Additionally, it highlights the significance of these strategies for workforce
resilience. By increasing human capital, the integration of wellness into the workplace helps advance national
development objectives in addition to helping individual employees. As India progresses toward achieving the
Viksit Bharat Abhiyan, a vision of a prosperous and advanced country. These programs are in line with the
larger objectives of long-term economic development, social well-being, and national prosperity by
encouraging employee well-being.

Keywords: Viksit Bharat Abhiyan, Yoga, Ayurveda, Indigenous Holistic Practices, Health Promotion.

*Assistant Professor, Satyug Darshan Institute of Education and Research, Faridabad, Haryana.

Page 69



mailto:ashuanita2001@gmail.com

Anita Sahay

Introduction

s India eyes the centenary of independence in 2047, the country’s human capital will be its
Agreatest asset — provided that workforce health, adaptability and well-being are deliberately

nurtured. When integrated with contemporary public health, occupational health, and corporate
wellness programs, yoga, Ayurveda, and associated Indigenous Knowledge Systems (IKS) become
scalable, affordable, and culturally relevant methods for fostering physical resilience, mental toughness,
and long-term workforce productivity. Indigenous holistic practices, Ayurveda, and yoga are not just
beneficial for healthcare and wellbeing development, but also for economic forecasts and
contributions(file:///C:/Users/HP/Downloads/Dr.+Sumita+Gurnani(319-330).pdf, 2025).The aim of this
article is to discuss and elaborate the role of Yoga, Ayurveda and Indigenous Holistic Practices of IKS
towards reaching @viksit bharat by 2047 (Gurnani, Dr. Sumita, 2025).

“IKS” here refers to traditional Indian systems of knowledge — classical Ayurveda (holistic medicine
and prevention), Yoga (mind-body practices), Siddha, folk healing traditions and community health
practices — considered alongside contemporary public health, occupational medicine and evidence-
based interventions. Together they emphasize prevention, lifestyle, nutrition, stress regulation and
community support — precisely the levers needed to reduce chronic disease burden and improve
workforce capacity.

Objective of the Study

Yoga improves mental and physical well-being, lowering medical expenses and increasing productivity.
Ayurveda and indigenous holistic practices including homeopathy, naturopathy, Unani and siddha
encourage holistic healing, which propels the wellness and medical tourism sectors (Gurnani, Dr.
Sumita, 2025).Together they promote employment, global soft power, and sustainable economic
prosperity.

The main objectives of this study are:

e To assess the role and impact of Yoga, Ayurvedas and indigenous practices on the people’s
well-being (file:///C:/Users/HP/Downloads/Dr.+Sumita+Gurnani(319-330).pdf, 2025).

e To explore the significance of these strategies on workforce resilience
(file://IC:/Users/HP/Downloads/Dr.+Sumita+Gurnani(319-330).pdf, 2025).

e Toanalyse how regular practice influences self-realization and stress management.

e To examine the role of Yoga, Ayurvedas and indigenous holistic practices in development of
Indian economy, building resilience workforce, enhancement of international collaborations,
establishing a traditional knowledge system, which accelerates holistic national progress, that
resembles “Viksit Bharat @ 2047 vision.
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Methodology
In terms of methodology this review article is based on a qualitative approach. With references to
notable studies and projects, this article shared and discussed results in a narrative way.

Source of Data: The study is totally based on secondary data which is collected from notable studies
and projects, reports of the ministry of AYUSH and World Health Organization(WHO), journals,
articles, reputed newspaper write-ups and websites.

Yoga, Ayurveda, and Indigenous Holistic Practices

Ancient Indian practices and traditions, such as Ayurveda, yoga, and indigenous holistic practices like
naturopathy, homeopathy, Unani, and siddha, have made significant contributions to the development
of a sophisticated economy, both in India and worldwide(Gurnani, Dr. Sumita, 2025). Yoga, Ayurveda,
and other related pillars of ancient Indian knowledge are essential to the creation of a modern developed
economy by promoting a culture of health, well-being, and sustainability
(file://IC:/Users/HP/Downloads/Dr.+Sumita+Gurnani(319-330).pdf, 2025). Yoga has become a major
force behind the wellness industry, promoting global tourism, job development, and healthcare savings,
as global interest in holistic well-being keeps growing (Gurnani, Dr. Sumita, 2025).

Ayurveda has established itself as a key player in the global healthcare and wellness industries by
catering to the expanding demand for organic products, with its emphasis on preventative care and
holistic  therapies(file:///C:/Users/HP/Downloads/Dr.+Sumita+Gurnani(319-330).pdf, 2025). The
increasing popularity of Ayurvedic treatments, herbal products, and wellness retreats is fostering
economic  development, notably in the agriculture, retail, and tourism  sectors
(file:///C:/Users/HP/Downloads/Dr.+Sumita+Gurnani(319-330).pdf, 2025).
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Yoga, which includes physical exercise, mental relaxation, and spiritual development, is becoming
increasingly popular around the world due to its comprehensive approach to health. It has opened up
new opportunities for the wellness business, such as yoga studios, retreats, and certification programs,
leading to more jobs and economic activity. Also, yoga helps the healthcare industry by promoting
healthy habits that prevent illness and decrease the cost of medical care. Its rising popularity has created
demand for travel, education programs, and products related to health and wellness, all of which
support the economy both directly and indirectly. Yoga supports healthcare by helping prevent diseases
and lowering the cost of treatment. It is widely acknowledged for its ability to help with chronic
conditions like high blood pressure, diabetes, and mental health issues such as anxiety and depression.
Studies have found that practicing yoga regularly can reduce the need for expensive medical treatments,
thus lowering healthcare costs. A 2016 study published in *The Journal of Alternative and
Complementary Medicine* found that people who practiced yoga had lower medical expenses and
required fewer visits to doctors and specialists compared to those who did not.

Yoga tourism, which includes wellness retreats and yoga-focused holidays, has become a huge industry.
This sector is worth billions of dollars and generates income not just through accommodation and
services but also through job creation for yoga instructors and wellness professionals. The integration of
yoga into the wellness industry has made it a significant economic driver, contributing to job creation,
lower healthcare costs, and boosting international tourism.

Ayurveda, an ancient system of medicine, also plays a major role in promoting a balanced and
sustainable lifestyle.

As more people around the world are seeking natural and organic treatments, the demand for Ayurvedic
products such as herbal remedies, oils, and natural cosmetics has grown. Ayurveda’s focus on
prevention aligns with the global movement towards holistic well-being, which supports economic
growth in many sectors, such as organic farming, pharmaceutical industries, and agriculture.
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Five  Ayurvedic regimens to ensure lasting health and enhanced productivity
(https://ayurvedamagazine.org/ayurveda/articledetail/1326/Five-Ayurvedic-regimens-to-ensure-lasting-
health-and-enhanced-productivity, 2024).

Yoga and Ayurveda are key contributors to the economy of India.

The entire AYUSH sector, which includes both these practices, is currently valued at about USD 43.4
billion and is expected to contribute 5% to India's GDP by 2047. The market for Ayurvedic products
alone is projected to reach USD 16.27 billion (INR 1.2 lakh crore) by FY28.
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"In 2024, the market for Ayurvedic products in India was valued at INR 875.9 billion
(https://www.imarcgroup.com/india-ayurvedic-products-market, 2025).

The market is expected to grow at a compound annual growth rate (CAGR) of 16.17% from 2025 to
2033, reaching INR 3,605.0 billion. The growth of this market is driven by increasing consumer interest
in natural and chemical-free products, the expansion of e-commerce platforms, rising demand for
organic skincare, and greater awareness of health and wellness” (https://www.imarcgroup.com/india-
ayurvedic-products-market, 2025).

Literature Review

Chelishcheva, E. (2023) By combining technology and entrepreneurship, the yoga and Ayurveda
sectors are experiencing transformative innovation, opening new avenues for growth and wider access.
Technology has played a key role in bringing Yoga and Ayurveda to a global audience through online
platforms, mobile apps, and virtual classes that allow practice and guidance from anywhere. Digital
tools are also used to create personalized wellness programs based on health data and individual body
types. Ayurveda, with its deep-rooted knowledge in natural healing, is also using modern technology to
improve delivery of its services, such as apps for Ayurvedic consultations and e-commerce platforms
offering eco-friendly products. Additionally, wearable devices and health trackers are used to monitor
health metrics, in line with the holistic principles of both Yoga and Ayurveda (Chelishcheva, E., 2023).
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Chauhan, D., & Bansal, M. S. (2024) Indian Knowledge Systems (IKS), including Yoga and
Ayurveda, are evolving in the modern era through the interaction of tradition and innovation. 1KS
includes areas like Ayurveda, Vedanta, mathematics, astronomy, and linguistics, offering holistic
approaches to understand health, awareness, and the universe. Yoga, which started as a spiritual and
physical discipline, has transformed into a global movement for wellness, integrating with modern
science, psychology, and medicine. Technological advancements and scientific research are helping to
modernize these ancient traditions, making them more accessible through digital tools, Al-based health
analytics, and integrative approaches to medicine. Educational institutions and government policies are
incorporating these knowledge systems into curricula, promoting interdisciplinary learning that blends
ancient wisdom with modern knowledge. Yoga, once the domain of spiritual and ascetic communities,
is now widely used for mental and physical well-being. Scientific validation of its benefits is helping
Yoga gain more recognition and acceptance. Challenges include maintaining authenticity while
adapting to modern lifestyles. Sustainable wellness models, responsible entrepreneurship, and policy
support are essential for keeping the essence of these systems alive in contemporary society (Chauhan,
D., & Bansal, M. S., 2024).

Patwardhan, B., et al. (2015) Integrating biomedical research with Ayurveda and Yoga provides a
comprehensive approach to health, prevention, and overall well-being. Biomedical research offers
scientific evidence on disease processes, drug development, and modern treatments, while Ayurveda
provides a personalized approach emphasizing balance in the mind, body, and environment through
herbal medicine, diet, and lifestyle changes. Yoga enhances this by promoting physical, mental, and
emotional health through practices like asanas, pranayama, and meditation, which have been
scientifically proven to reduce stress, improve heart health, and influence brain function. Modern
studies are increasingly looking at the combined benefits of these approaches, leading to the
development of integrative medicine models that include Ayurvedic principles like gut microbiome
balance and natural formulations in clinical practice(Patwardhan, B., Mutalik, G., & Tillu, G., 2015).

Kapadia, M., & Dagar, C. (2022) Ayurveda, an ancient Indian system of holistic health, offers deep
insights into self-awareness and well-being that have a significant impact on Indian management
practices. Based on the principles of balance and harmony, Ayurveda highlights the connections
between mind, body, and environment, which align well with modern leadership and organizational
management. The concepts of Svabhava (one’s inherent nature) and Prakriti (individual constitution)
emphasize the importance of self-awareness in decision-making, leadership, and teamwork. Managers
who understand their own strengths, weaknesses, and how they react to stress can develop resilience,
emotional intelligence, and effective leadership qualities. Ayurvedic principles like Dinacharya (daily
routine) and Sattva (clarity and balance) emphasize work-life integration, mindfulness, and ethical
decision making, fostering healthier and more productive workplaces(Kapadia, M., & Dagar, C, 2022).
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Both practices aim to promote balance and harmony within the body, mind, and spirit, with Ayurveda
focusing on the internal healing of the body and Yoga working to maintain external and mental
harmony. Yoga's emphasis on physical health and mental clarity complements Ayurveda's focus on
preventive care and natural healing, while holistic practices allow for deeper understanding and
authentic practice. Together, these traditions promote a lifestyle that encourages holistic health, eco-
conscious living, and sustainable practices. They not only drive the wellness sector but also foster
educational, cultural, and economic exchanges, particularly in global markets. As people seek balance,
longevity, and alternative healthcare solutions, the synergy of Yoga, Ayurveda, and Sanskrit continues
to shape a more mindful and health-conscious global economy.

Importance of These Practices in Building Workforce Resilience

Yoga, Ayurveda, and holistic health practices from Indian Knowledge Systems (IKS) will play a crucial
role in building a resilient workforce for a developed India by 2047 by promoting preventive healthcare,
enhancing mental and emotional well-being, and fostering a balanced, ethical, and sustainable work
culture.

1. Prevention-first Orientation: IKS practices shift the focus from curative to preventive
healthcare, addressing the root causes of physical and mental imbalances rather than just
symptoms. Ayurveda and IKS prioritize diet, daily routine (dinacharya), sleep, and seasonal
practices — interventions that lower the long-run risk of hon-communicable diseases (NCDs)
such as diabetes, cardiovascular disease and musculoskeletal disorders that drive absenteeism
and long-term disability.

2. Mind-body Regulation: Yoga and breathing practices (pranayama, mindfulness, meditation)
strengthen stress tolerance, reduce anxiety and improve attention and decision-making — skills
directly relevant to productivity, safety and innovation.

3. Ayurveda's Contribution: The personalized, nature-based approach of Ayurveda, which
includes dietary recommendations, lifestyle adjustments, and herbal remedies, helps maintain
individual "dosha" balance and prevent chronic lifestyle diseases. This minimizes health-
related absenteeism and healthcare costs for the workforce.

4. Enhanced Productivity and Engagement: Employees who practice 1KS-based wellness
programs report higher job satisfaction, better emotional regulation, and improved
concentration, leading to a more engaged and productive workforce.

5. Ethical and Value-Based Leadership: Principles from Vedantic philosophy, such as
Nishkama Karma (selfless action) and Dharma (righteous duty), promote ethical decision-
making, integrity, and social responsibility in leadership. This fosters a positive corporate
culture and improved governance, which is vital for sustainable development.
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6. Integration of Work-Life Balance: IKS promotes work-life harmony by emphasizing self-
awareness and self-regulation. It encourages a balanced approach to success, valuing effort and
integrity as much as outcomes, which helps prevent employee burnout.

7. Government and Corporate Initiatives: The integration of IKS into national development
goals is supported by government initiatives like the National Education Policy (NEP) 2020
and the Ministry of AYUSH, which aim to mainstream these practices into education, public
health, and corporate wellness programs.

8. Affordability and Accessibility: Low-resource interventions (daily stretching, workplace
yoga breaks, dietary counselling) can be delivered at scale with modest investments and
community participation, making them attractive for both urban enterprises and rural
employers.

9. Cultural Alignment and Stigma Reduction: Framing health promotion in culturally familiar
practices improves uptake and adherence compared with imported interventions, especially
among populations that trust traditional systems.

Leading companies in India, such as Infosys and TCS, have successfully implemented yoga and
mindfulness programs, reporting measurable benefits in employee well-being and productivity.
Practical Pathways to Integration (What Works in Workplaces and Public Systems)

1. Embed Preventive IKS into Occupational Health

e Mandate short daily movement and breathing breaks in workplaces (10-15 minutes,
twice daily).

e Provide ergonomics + Ayurvedic guidance for posture, activity cycles and micro-breaks
to prevent musculoskeletal injury.

e Offer subsidized access to preventive consultations (diet, sleep, stress) delivered by
trained practitioners integrated with corporate health plans.
2. Integrate yoga & mindfulness into education and skill training

e Introduce age-appropriate yoga and breathwork modules in vocational training and
higher education so young workers enter the labour force with stress-management
skills.

e  Combine these modules with digital micro-learning (short video lessons, reminders) for
retention.
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3. Public-private Prevention Campaigns

e National campaigns that pair evidence-based lifestyle advice (exercise, balanced diet,
sleep) with community yoga sessions and Ayurvedic public health clinics.

e Incentives (tax or insurance) for employers who implement comprehensive workplace
wellness programs that include IKS elements.
4. Strengthen the Evidence Ecosystem and Quality Standards

e Invest in pragmatic research and workplace pilots to measure outcomes (absenteeism,
presenteeism, NCD markers, mental health scores).

e Standardize training and certification for practitioners operating in occupational settings
to ensure quality and safety.
5. Use Technology for Scale

e Apps and SMS programs can deliver daily reminders, guided practices, diet cues based
on Ayurvedic principles adapted to modern nutrition science, and remote coaching —
expanding reach without large infrastructure costs.

Policy and Institutional Recommendations

e National Wellness Framework for Industry: A policy that sets minimum standards for
workplace prevention programs, with clear guidance on time allotments for
movement/practice, access to counselling and reporting metrics.

e Insurance and Procurement Incentives: Health insurers and corporate procurement policies
that reward demonstrable reductions in claims or improved employee health metrics tied to
IKS-based preventive programs.

e Skill Development Linkages: Make certified “workplace wellness coach (Yoga/Ayurveda
basics)” a recognized vocational certification within skilling programs.

e Research Fund for Integrative Occupational Health: Support multidisciplinary studies that
evaluate cost-effectiveness, safety and implementation pathways for scaling IKS in industry.

Measurable Outcomes & Monitoring (How to Know It’s Working)
Choose a compact set of KPIs (key performance indicators) to track over time, for example:

e Workforce absenteeism rate and average sick-leave days per employee.
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Prevalence or incident rates of common NCDs among employees (baseline and periodic
screening).

Employee-reported stress and burnout indices (validated psychometric scales).
Healthcare claims per employee (cost trends).

Program uptake and adherence rates (percentage of workforce participating regularly).

Baseline measurement followed by periodic review (annually or biannually) will allow employers and
policymakers to iterate and invest where impact is largest.

Roadmap toward 2047 — a Phased Approach

Short Term (1-3 Years): Launch national pilots across sectors (IT, MSME clusters,
manufacturing hubs) with standardized workplace yoga breaks, preventive screenings and
dietary counselling. Establish training pipeline for certified workplace wellness facilitators.

Medium Term (4-10 Years): Scale successful pilots, integrate IKS modules into national
skilling and higher education curricula, align insurance and tax incentives, and build
interoperable digital platforms for delivery and monitoring.

Long Term (10-25 Years to 2047): Institutionalize integrative occupational health norms
across public and private sectors, show measurable reductions in NCD burden and workplace
mental-health indicators, and embed a culture of lifelong prevention across generations.

Potential Challenges and How to Manage Them

Quality Control: Counter by setting curricula and certification standards for practitioners and
requiring data reporting for funded programs.

Scientific Credibility: Continue rigorous, pragmatic research that measures outcomes in real-
world workplace settings and openly shares results.

Equity of Access: Design programs for informal-sector workers (mobile clinics, community-
based sessions) so benefits aren’t limited to white-collar jobs.

Conclusion

By 2047, India’s goal of becoming a developed nation depends as much on infrastructure and capital as
on the physical and mental stamina of its people. Yoga, Ayurveda and broader IKS offer practical,
culturally resonant tools for prevention, stress resilience and sustained productivity. When integrated
thoughtfully with modern occupational health, public policy and technology, these systems can reduce
disease burden, lower costs and build a workforce that’s not only more productive but more adaptable,
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creative and healthy — the true foundation of long-term national prosperity. By integrating these
holistic practices, India can foster a future-ready, ethical, and resilient workforce that is physically
healthy, mentally balanced, and aligned with sustainable development goals for the vision of a
developed India by 2047.
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Abstract

Mental health challenges among students are emerging as a major concern in the contemporary educational
environment due to academic and peer pressure, competition, digital overload, and changing social dynamics.
Indian Knowledge Systems (IKS) and holistic health practices offer time-tested approaches for nurturing
mental health and overall well-being. By integrating ancient practices such as yoga, mindfulness and
meditation, panchakosha model and ayurveda, educational institutions can foster emotional resilience and
psychological stability alongside traditional academic learning. According to the World Health Organization
(2025), it is astonishing that one in seven adolescents globally experiences a mental health condition. While
modern education excels at cognitive development, it often overlooks the essential skills of emotional and
psychological well-being. IKS is not just a collection of ancient ideas, it is a scientifically validated approach
designed to create a harmonious connection between the mind and body. Practical tools of IKS can help to
move beyond surviving the pressures of student life to truly thriving by building core capacities like emotional
resilience, attentional stability, and behavioural regulation.

Keywords: Mental Health, Indian Knowledge System (IKS), Yoga, Ayurveda.

Introduction: Mental Health Issues among Students
tudents face an escalating mental health crisis, marked by high rates of anxiety, depression, and
emotional distress, exacerbated by academic pressure, social media, and stigma. Recent surveys
in Indian cities reveal nearly 70% of students (aged 18-29) experience moderate-to-high anxiety,

*Assistant Professor, Rao Lal Singh College of Education, Sidhrawali, Gurugram, Haryana.
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over 60% show depression symptoms, and 70% report emotional distress. Nationally, 15% of adults
have mental disorders, with youth prevalence at 20—25% for issues like depression and anxiety (Today
1, 2025).

IKS encompasses ancient Indian traditions like Ayurveda and Yoga offering holistic health approaches
that integrate mind, body, and spirit for complete well-being. Unlike reductionist Western medicine,
IKS views health as dynamic balance among the five elements (Panchamahabhuta), three doshas (Vata,
Pitta, Kapha), and three gunas (Sattva, Rajas, Tamas), preventing disease through personalized lifestyle,
diet, and practices. Rooted in Vedic texts such as Patanjali's Yoga Sutras, these systems promote
preventive care via daily routines (Dinacharya) and seasonal regimens (Ritucharya).

Indian Knowledge System (IKS) as an Alternative for Holistic Mental Well-Being

At its heart, the Indian Knowledge System is a comprehensive, holistic approach to life and learning
that sees the mind and body as deeply interconnected. It is an evidence-backed collection of
philosophies and practices refined over centuries with the primary goal of cultivating self-awareness,
inner balance, and the strength to navigate life's challenges.

Mahaboob Vali & Aman Azeem (2025) investigated how incorporating structured yoga and meditation
from the IKS can enhance the psychological well-being of trainee teachers. The research demonstrates
that a six-week intervention significantly improved the emotional resilience and stress levels of pre-
service educators compared to a control group. It also emphasizes that modern teacher training often
leads to high burnout and anxiety, traditional practices offer a holistic pedagogical model that fosters
self-regulation and mental clarity. Ultimately, the study advocates for the integration of ancient wisdom
into contemporary curricula to cultivate more resilient, balanced, and effective future classroom leaders.

Ashween Bilagi et al. (2025) explored improvement in the mental health and mindfulness of teenagers
who suffered family trauma during the COVID-19 pandemic through a structured integrated yoga
program. The research found that one month of consistent practice significantly decreased symptoms of
depression, anxiety, and stress compared to a group that only played sports. The study suggested that
yoga serves as a valuable, low-cost therapeutic tool for helping vulnerable adolescents process grief and
regain emotional stability in a post-pandemic world.

Objectives
e Toexamine prevalence and drivers of student mental health issues.
e Todelineate key IKS practices (Yoga, Ayurveda, Panchakosha model) for well-being.

e  Propose policy-aligned implementation frameworks.
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Contributing Factors for Mental Health Issues

Academic Pressure: Relentless pursuit of high ranks induces chronic stress, with 37-45% of
students reporting psychological strain from parental/societal expectations (Deb & Deb, 2025).

Family Dynamics: Conflicts, neglect, over-control, or dysfunction elevate depression risk;
poor parent-child bonds correlate with higher anxiety.

Digital Overload: Over 55% spend 4+ hours daily on devices, fostering addiction, FOMO and
65% affected by emotion dysregulation (Jadav et al., 2025).

Socioeconomic Strain: Financial instability and low SES heighten vulnerability, especially in
rural-urban divides (Suresh & Dar, 2025).

Key Components of IKS

Yoga and Physical-mental Discipline: A practice that unites physical postures, breathing
techniques, and mental focus to create harmony between the body and mind. Engaging in Yoga
Asana sessions has been shown to increase brain GABA (gamma-aminobutyric acid) levels, a
neurotransmitter that promotes relaxation and counters anxiety

Meditation and Mindfulness: The training of the mind to focus attention, increase awareness
of the present moment, and foster a calm, non-reactive state.

Ayurveda: The traditional science of health that emphasizes balance through daily routines,
diet, and sleep hygiene. Ayurveda suggests that regulating sleep, diet, and seasonal
adjustments (ritucharya) creates a stable foundation that prevents stress from accumulating.

Indian Philosophy and Ethics: Timeless wisdom that provides a psychological foundation for
emotional discipline and self-regulation.

The Gurukul System: A traditional educational model that integrates academic learning with
moral development, community living, and nature-based experiences (Nath, 2025).

Practical Tools from IKS for Mental-Well-Being

The Pancha Kosha Model: Koley & Biswas (2025) proposed the panch kosha model as
indigenous psychological framework for student mental health and well- being. It is a psycho-
philosophical framework that views the student as a series of five sheaths (Annamaya
(physical), Pranamaya (vital), Manomaya (mind), Vijnanamaya (intellect), Anandamaya
(bliss), ensuring that mental health care addresses the whole person.This framework addresses
stress across five layers of the human personality, moving from the physical (Annamaya) to the
mental (Manomaya) and eventually the blissful (Anandamaya) state.
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e Yoga and Yogsutra: In IKS, Yoga is a foundational discipline for building emotional
resilience. It is much more than a physical workout. It is a practice for calming the mind,
regulating the nervous system, and strengthening the body's response to stress.

Benefits of yoga for students’ are:

* Reduces stress and anxiety by calming the nervous system through breathwork and
mindful movement.

= Improves concentration and memory by strengthening attentional control through
focused practice.

= Enhances emotional regulation and self-awareness, helping you understand and manage
your feelings more effectively.

= Yogsutra serve as both theoretical grounding and practical imperatives for fostering
inner peace and self-regulation

e Ayurveda (Smart Routines for a Balanced Life): Ayurveda is the IKS science of lifestyle
that provides a roadmap for behavioural regulation. It promotes well-being not through
complex medicine, but through simple, consistent daily habits that create stability in a hectic
world.

= Create a Daily Routine: Ayurveda emphasizes dinacharya (daily routines). Waking
up, eating meals, and going to bed around the same time each day helps stabilize your
body's rhythms, reducing feelings of chaos and stress.

Meditation and Mindfulness: Training of Attention

In an age of constant digital distraction, a reduced attention span is a common struggle. Meditation and
mindfulness are the primary IKS tools for developing attentional stability. They are practices designed
to train your focus, much like exercise trains a muscle, building self-awareness and inner calm.

The most significant benefits of meditation for students are:

e Improved Emotional Stability: It helps you create a small gap between a stressful event and
your reaction to it, giving you more control over your emotions.

e Better Focus and Memory: Regular practice strengthens the mind's ability to concentrate for
longer periods and improves working memory.

e Reduced Stress and Negativity: It promotes a calmer, more compassionate outlook on
yourself and others, helping to quiet negative thought patterns.
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These powerful tools become even more effective when integrated into a single, cohesive approach to
well-being

Table: Impact of IKS Components on Mental Well-Being

Component Mechanism Student Benefit
Yoga Asanas Increase GABA levels Stress reduction, focus enhancement
Pranayama Cortisol modulation Relief from anxiety
Ayurveda Dosha balance via routines Behavioral stability
Panchakosha Multi-layer intervention Comprehensive resilience

Educational Implications of IKS Based Approaches

e Stress Reduction: Integrated yoga programs (including Asanas and Pranayama) have been
shown to significantly improve mental well-being and reduce depression and anxiety in
adolescents dealing with grief or trauma.

e Combatting Teacher Burnout: For trainee teachers, structured IKS interventions have
prevented the natural deterioration of mental health that often occurs during high-pressure
academic sessions.

e Mindfulness: Practices rooted in Dhyana (meditation) increase attentional control, helping
students manage digital distractions and academic stress.

Integration of IKS framework in education
The integration of these frameworks is consistent with national policy goals NEP-2020 requires:

e Textual Analysis and Policy Mapping: Ensuring that traditional insights are accurately
translated into modern school curricula.

e Teacher Training: Equipping educators to act as facilitators of well-being rather than just
instructors of content.

e Balanced Environments: culture of well-being must be established where the needs of
students, employees, and the community are equally prioritized.
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NEP 2020 mandates Yoga, AYUSH systems, and IKS in curricula across elementary to higher
education, promoting holistic development via physical fitness, mental health, and value education. It
encourages embedding Yoga in education aligning with SDG-4 for equitable access.

Conclusion

The rising incidence of stress, anxiety, depression, and emotional instability among students highlights
an urgent need for approaches to mental health that go beyond fragmented, symptom-based
interventions. This theoretical exploration demonstrates that Indian Knowledge Systems (IKS), rooted
in yoga, meditation, Ayurveda, and indigenous psychological frameworks such as the Panchakosha
model, offer a comprehensive and culturally grounded pathway for enhancing students” mental health
and well-being. Yoga and holistic health practices from Indian Knowledge Systems offer a powerful,
low-cost, and sustainable framework for enhancing students’ mental health and well-being. By
harmonizing mind, body, and behaviour, IKS provides not only preventive mental health care but also a
life-enriching philosophy that prepares students to face academic demands, social challenges, and future
uncertainties with resilience, balance, and inner strength.
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Abstract

Contemporary classrooms face growing challenges related to cognitive overload, emotional stress, and
reduced attention among learners, which directly affect learning engagement and outcomes. Mindfulness and
Dhyaan-based classroom practices, grounded in Indian Knowledge Systems and supported by psychological
research, offer a holistic approach to addressing these concerns. This conceptual paper examines the
psychological foundations of mindfulness and Dhyaan and explores their relevance in educational contexts.
The paper outlines structured Dhyaan-based classroom practices and analyzes their psychological outcomes,
including enhanced attention, emotional regulation, stress reduction, self-awareness, resilience, and positive
social behavior. The study also addresses challenges related to cultural interpretation, teacher preparedness,
and curriculum integration. The paper concludes that Dhyaan-based practices can serve as foundational tools
for creating psychologically supportive and holistic learning environments.

Keywords: Mindfulness, Dhyaan, Classroom Practices, Educational Psychology, Emotional Regulation,
Holistic Education.

Introduction

ducation in the twenty-first century faces complex psychological challenges. Students are

exposed to continuous digital stimulation, competitive academic environments, and social

pressures that affect concentration, emotional balance, and learning motivation. Traditional
classroom approaches primarily focus on cognitive outcomes while often neglecting learners’ mental
and emotional states. Psychological research consistently demonstrates that learning is deeply
influenced by attention, emotional regulation, and mental wellbeing. When students experience anxiety,
restlessness, or cognitive overload, their capacity to process information and engage meaningfully with
learning tasks diminishes.

*Assistant Professor, Guru Nanak College of Education, Dalewal, Hoshiarpur, Punjab.
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Mindfulness and Dhyaan provide structured methods to address these challenges. Mindfulness involves
conscious awareness of the present moment with acceptance and non-judgment. Dhyaan, as described
in Indian philosophical traditions, refers to sustained attention and inner mental stillness. Although
originating in different contexts, both practices aim to cultivate focused awareness and psychological
balance.

This paper argues that integrating mindfulness and Dhyaan into classroom practices can strengthen
learners’ psychological readiness for education.

Mindfulness

Mindfulness is defined as the intentional awareness of present-moment experiences without judgment.
In psychological terms, it involves attention regulation, awareness of internal experiences, and
emotional acceptance. Mindfulness practices train individuals to observe thoughts, emotions, and
sensations without reacting impulsively.

In educational contexts, mindfulness supports:
e Attention stability
e Emotional self-regulation
e Reduced stress responses
e Improved cognitive flexibility

Mindfulness is widely used in psychological interventions and has gained prominence in educational
settings due to its evidence-based benefits.

Dhyaan

Dhyaan originates from Indian Knowledge Systems and is described as a state of deep, sustained
attention where mental fluctuations are minimized. Unlike casual concentration, Dhyaan involves
disciplined awareness and inner stillness.

From a psychological perspective, Dhyaan can be understood as advanced attentional control combined
with emotional equilibrium. It emphasizes internal regulation rather than external control and supports
self-awareness, patience, and mental clarity.

Relationship between Mindfulness and Dhyaan
While mindfulness emphasizes moment-to-moment awareness, Dhyaan focuses on sustained attentional
depth. Both share common psychological mechanisms such as attention regulation and emotional
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balance. However, Dhyaan carries a culturally embedded holistic orientation that integrates ethical
awareness and self-discipline.

Need and Significance

The growing complexity of contemporary educational environments has intensified psychological
challenges among students. Increased academic expectations, continuous digital exposure, competitive
assessment systems, and social pressures have contributed to heightened levels of stress, anxiety,
attentional difficulties, and emotional dysregulation. These challenges directly affect students” cognitive
engagement, motivation, and overall academic performance. Despite these concerns, classroom
practices often prioritize content delivery and assessment outcomes, leaving limited space for
addressing learners’ psychological readiness for learning.

Traditional pedagogical approaches rely heavily on external regulation through rules, discipline, and
performance monitoring. While these strategies may ensure short-term compliance, they frequently fail
to nurture internal self-regulation, emotional awareness, and resilience. As a result, students may exhibit
behavioral issues, diminished concentration, and reduced intrinsic motivation. There is, therefore, a
pressing need for classroom interventions that strengthen learners’ internal psychological capacities
rather than merely controlling external behavior.

Mindfulness and Dhyaan-based practices address this need by focusing on attention regulation,
emotional balance, and self-awareness. Psychological research indicates that these capacities form the
foundation of effective learning. When students develop the ability to observe their thoughts, regulate
emotional reactions, and sustain attention, they become more receptive to instruction and better
equipped to manage academic challenges. Dhyaan, in particular, emphasizes disciplined attention and
mental stability, which are essential for deep learning and cognitive clarity.

The significance of this study also lies in its cultural relevance. While mindfulness has gained global
acceptance through Western psychological frameworks, Dhyaan represents an indigenous
conceptualization of focused awareness rooted in Indian Knowledge Systems. Integrating Dhyaan into
classroom practices allows educators to draw upon culturally familiar traditions without compromising
scientific rigor. This culturally grounded approach enhances acceptance among teachers, students, and
parents, thereby improving sustainability and long-term impact.

Furthermore, the study holds particular importance for inclusive education. Classrooms today comprise
learners with diverse cognitive abilities, emotional needs, and socio-cultural backgrounds. Dhyaan-
based practices are non-invasive, flexible, and adaptable, making them suitable for learners with
attention difficulties, anxiety, and emotional regulation challenges. These practices promote self-paced
engagement and do not rely on verbal or academic proficiency, thus supporting equitable participation.

Page 90




Edulink: Journal of Multidisciplinary Research
A Peer Reviewed Journal | Volume- XI | March-2026 | ISSN-2350-1170

From the perspective of teacher education, the study highlights the need to equip teachers with
psychological tools that extend beyond instructional strategies. Teachers trained in mindfulness and
Dhyaan develop greater emotional stability, reflective capacity, and empathetic communication skills.
These qualities contribute to healthier classroom climates and reduce teacher burnout, which is an
increasingly significant concern in the education sector.

By advocating the integration of mindfulness and Dhyaan into daily classroom routines, the study
supports educational models that prioritize mental wellbeing alongside academic achievement. It also
contributes to the growing discourse on preventive mental health strategies within school systems. By
bridging educational psychology with Indian Knowledge Systems, the study contributes meaningfully
to holistic education and learner wellbeing.

Dhyaan-Based Classroom Practices

Dhyaan-based classroom practices refer to structured yet flexible activities designed to cultivate
sustained attention, emotional balance, and self-awareness among students. These practices are
grounded in psychological principles of attention regulation and emotional self-control, while drawing
inspiration from Indian Knowledge Systems. The primary aim is not to introduce religious or ritualistic
elements, but to develop mental discipline and learning readiness in a secular and inclusive manner.

These practices are intentionally brief, non-intrusive, and adaptable across age groups and subject areas.
Their effectiveness lies in regularity rather than duration. When embedded into daily classroom
routines, Dhyaan-based practices gradually shape students’ psychological habits and classroom culture.

e Foundational Practices: Foundational practices serve as the entry point for Dhyaan in
classrooms. They focus on stabilizing attention and calming mental activity, thereby preparing
students for academic engagement.

e Breath Awareness: Breath awareness involves directing attention toward natural breathing
without altering its rhythm. Psychologically, this practice anchors attention to a neutral
stimulus, reducing mental distractions and physiological arousal. It activates relaxation
responses and improves focus, making it especially effective at the beginning of lessons or
after transitions.

e Silent Sitting: Silent sitting encourages students to remain physically still and mentally
observant for a short duration. This practice helps students recognize internal restlessness and
develop tolerance for silence. Over time, silent sitting enhances emotional regulation and
reduces impulsive behavior, as students learn to pause before reacting.

e Body Awareness: Body awareness exercises guide students to notice bodily sensations such
as posture, tension, or relaxation. These practices enhance mind-body integration and help
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students identify physical signs of stress or fatigue. Increased bodily awareness supports
emotional self-regulation and attentional control.

e Structured Classroom Activities: Structured activities extend foundational practices into
guided experiences that support emotional and cognitive development.

e Guided Visualization: Guided visualization involves directing students to imagine calming or
positive scenes. This technique engages the imagination while stabilizing emotional states.
Psychologically, visualization reduces anxiety and supports emotional resilience. It is
particularly beneficial for younger learners and students experiencing stress.

e Sound or Mantra-Based Focus: Sound-based focus uses simple, neutral sounds repeated
silently or aloud. Repetitive auditory focus provides rhythmic cognitive anchoring, reducing
intrusive thoughts and enhancing concentration. This practice is especially effective in
improving sustained attention and calming overactive mental activity.

e Mindful Transitions: Mindful transitions involve short pauses between lessons or activities
where students engage in brief awareness practices. These transitions prevent cognitive fatigue
and help students mentally reset, resulting in smoother shifts between tasks and improved
classroom order.

e Classroom Environment Strategies: The physical and emotional environment of the
classroom plays a crucial role in supporting Dhyaan-based practices.

e Dhyaan Corners: A Dhyaan corner is a designated quiet space within the classroom where
students can sit calmly for emotional self-regulation. This space encourages autonomy and
self-awareness, allowing students to manage emotional overload independently. It fosters a
non-punitive approach to behavior management.

e Quiet Reflection Time: Allocating time for quiet reflection allows students to process
learning experiences and emotions. Reflection enhances metacognitive awareness and deepens
understanding by linking internal experiences with academic content.

e Teacher Modeling of Dhyaan: Teachers play a vital role in reinforcing Dhyaan practices
through their own behavior. Calm speech, mindful listening, and emotional composure serve
as powerful non-verbal cues. When teachers model mindfulness, students naturally internalize
these behaviors.

Integration into Daily Classroom Routine

Effective implementation of Dhyaan-based practices requires seamless integration rather than separate
instructional periods. Short practices of two to five minutes can be incorporated at the beginning of the
day, before assessments, or after high-energy activities. Consistency fosters habit formation and
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psychological stability. Teachers should introduce these practices gradually, clearly explaining their
purpose and benefits. Voluntary participation and respectful engagement ensure inclusivity and ethical
implementation.

e Psychological Rationale for Classroom Practices: Each Dhyaan-based practice aligns with
psychological mechanisms of learning. Attention anchoring reduces cognitive overload,
emotional awareness enhances self-regulation, and reflective practices strengthen
metacognition. Together, these practices create a psychologically safe classroom environment
conducive to learning.

e Relevance for Inclusive Classrooms: Dhyaan-based practices are particularly suitable for
inclusive education settings. They do not rely on linguistic ability, academic skill, or
competitive performance. Students with attention difficulties, anxiety, or emotional challenges
benefit from the self-paced and non-evaluative nature of these practices. By promoting internal
regulation rather than external control, Dhyaan-based practices support diversity in learning
needs and psychological profiles. Dhyaan-based classroom practices are not additional
activities but foundational psychological tools that enhance learning readiness. Through
simple, structured, and culturally rooted practices, classrooms can transform into calm,
focused, and emotionally supportive environments. These practices empower students to take
responsibility for their mental states, fostering long-term academic and psychological benefits.

e Psychological Outcomes of Mindfulness and Dhyaan: Mindfulness and Dhyaan-based
classroom practices influence multiple dimensions of students’ psychological functioning.
These outcomes emerge gradually through consistent practice and are not limited to short-term
behavioral compliance. Instead, they foster enduring internal capacities that support learning,
wellbeing, and social adjustment. This section elaborates on the major psychological outcomes
observed when mindfulness and Dhyaan are integrated into classroom routines.

e Improvement in Attention Span and Concentration: One of the most significant
psychological outcomes of mindfulness and Dhyaan is the enhancement of attention span.
Attention is a foundational cognitive process that enables learners to engage with instructional
material, follow directions, and complete tasks. Modern learners often struggle with
fragmented attention due to constant digital stimulation and multitasking. Dhyaan strengthens
sustained attention by training students to remain mentally anchored to a single focus for
extended periods. Mindfulness enhances selective attention by helping students notice
distractions and consciously redirect their focus. Over time, students demonstrate improved
task persistence, reduced distractibility, and greater engagement during lessons. This
improvement directly supports academic learning and cognitive efficiency.
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Emotional Regulation and Self-Control: Emotional regulation refers to the ability to
recognize, manage, and respond appropriately to emotional experiences. In classroom settings,
poor emotional regulation often manifests as impulsive behavior, frustration, anxiety, or
withdrawal. Mindfulness encourages students to observe emotions without immediate reaction.
Dhyaan deepens this capacity by stabilizing the mind and reducing emotional reactivity. As
students become more aware of their emotional states, they develop greater self-control and
resilience. Emotional outbursts decrease, and students respond to challenges with greater
composure and thoughtfulness.

This outcome is particularly important during assessments, peer interactions, and conflict
situations, where emotional stability supports constructive behavior and decision making.

Reduction in Stress and Anxiety: Academic pressure, fear of failure, and social comparison
contribute to elevated stress and anxiety among students. High stress levels impair memory,
attention, and problem-solving abilities. Mindfulness and Dhyaan activate relaxation responses
by calming the nervous system and reducing physiological arousal. Students experience a
sense of safety and internal balance, which supports cognitive functioning. Regular practice
leads to lower baseline stress levels and improved coping strategies. Reduced anxiety enhances
students’ willingness to participate in classroom activities and reduces avoidance behaviors.
This outcome supports both academic performance and mental wellbeing.

Enhancement of Self-Awareness and Metacognition: Self-awareness involves
understanding one’s thoughts, emotions, and behaviors. Metacognition refers to awareness of
one’s learning processes and strategies. Both are critical for independent and effective
learning. Mindfulness develops self-awareness by encouraging observation of internal
experiences. Dhyaan refines this awareness through sustained mental focus. Students become
more conscious of attention lapses, emotional triggers, and learning habits. This awareness
enables them to adjust strategies, seek support when needed, and take responsibility for
learning outcomes. Enhanced metacognition contributes to improved study skills, goal setting,
and self-directed learning.

Positive Social and Interpersonal Behavior: Classroom learning is inherently social.
Emotional instability and poor self-regulation often lead to peer conflicts and communication
difficulties. Mindfulness and Dhyaan foster empathy, patience, and respect by increasing
awareness of self and others. As students develop emotional balance, they become more
attentive listeners and more considerate in interactions. Aggressive behaviors and impulsive
reactions decline, while cooperative and prosocial behaviors increase. Improved interpersonal
relationships contribute to a positive classroom climate and support collaborative learning.
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Strengthening of Psychological Resilience: Resilience refers to the ability to adapt positively
to challenges, stress, and adversity. Dhyaan-based practices strengthen resilience by enhancing
emotional stability and cognitive flexibility. Students learn to face academic difficulties
without excessive distress. They develop patience, perseverance, and acceptance of mistakes as
part of the learning process. This psychological resilience supports long-term academic success
and mental health.

Impact on Classroom Climate: The collective psychological outcomes of mindfulness and
Dhyaan extend beyond individual students to influence the overall classroom environment. As
students become calmer, more attentive, and emotionally regulated, classroom disruptions
decrease. Teacher-student interactions become more respectful and supportive.

A positive classroom climate enhances engagement, reduces disciplinary interventions, and supports
inclusive learning environments. This outcome reinforces the value of Dhyaan-based practices as a
systemic classroom strategy rather than an individual intervention.

Challenges and Ethical Considerations

While mindfulness and Dhyaan-based classroom practices offer significant psychological and
educational benefits, their implementation is not without challenges. Addressing these challenges
thoughtfully is essential to ensure ethical, inclusive, and sustainable practice. This section examines key
practical, conceptual, and ethical concerns associated with integrating Dhyaan into classroom settings.

Misinterpretation and Cultural Sensitivity: One of the primary challenges lies in the
misinterpretation of Dhyaan as a religious or spiritual practice. Although Dhyaan originates
from Indian philosophical traditions, its classroom application is intended as a psychological
and attentional practice rather than religious instruction. To address this concern, educators
must clearly communicate the secular and wellbeing-oriented objectives of Dhyaan-based
activities. Terminology such as attention training, emotional regulation, or mental focus can
help frame these practices in inclusive and universally acceptable language. Cultural sensitivity
is essential to respect diverse belief systems within classrooms.

Teacher Preparedness and Confidence: Effective implementation depends on teachers’
understanding and comfort with mindfulness practices. Many teachers may lack prior exposure
or training, leading to hesitation or inconsistent application. Without adequate preparation,
practices may be reduced to mechanical routines, diminishing their psychological
effectiveness. Teacher education programs must therefore provide experiential learning
opportunities, allowing teachers to practice mindfulness themselves. Building teacher
confidence through structured training and reflective support is crucial for ethical and effective
implementation.
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e Time Constraints and Curriculum Pressure: Teachers often perceive mindfulness practices
as additional demands within already crowded curricula. The challenge lies in balancing
academic content requirements with psychological wellbeing initiatives. This challenge can be
mitigated by integrating brief mindfulness practices into existing routines rather than treating
them as separate activities. Ethical implementation requires ensuring that these practices
enhance rather than disrupt instructional time.

e Voluntary Participation and Autonomy: Ethical classroom practice requires respect for
student autonomy. Mindfulness and Dhyaan-based activities should not be imposed rigidly.
Students must feel free to participate at their own comfort level without fear of judgment or
penalty. Providing options such as silent sitting, quiet observation, or relaxed attention respects
individual preferences and emotional readiness. Voluntary participation fosters trust and
psychological safety.

¢ Inclusivity and Diverse Learning Needs: Classrooms include learners with diverse cognitive,
emotional, and developmental profiles. Some students may experience discomfort or
restlessness during stillness-based activities.

Teachers must adapt practices to accommodate diverse needs by offering movement-based mindfulness,
shorter durations, or alternative focus points. Ethical implementation prioritizes flexibility and learner
wellbeing over uniformity.

Risk of Superficial Implementation

A significant challenge is the risk of reducing mindfulness and Dhyaan to routine exercises without
reflective depth. Superficial implementation may fail to produce meaningful psychological outcomes
and can lead to skepticism among stakeholders. Sustained impact requires reflective dialogue, gradual
progression, and teacher modeling. Ethical practice involves maintaining the integrity of these practices
through thoughtful engagement rather than ritualistic repetition.

Assessment and Confidentiality

Evaluating the impact of Dhyaan-based practices presents ethical concerns related to privacy and
psychological sensitivity. Emotional states and internal experiences should not be subjected to intrusive
assessment or grading. Assessment approaches should rely on qualitative observations, student
reflections, and classroom climate indicators. Confidentiality and respect for personal experiences must
be upheld at all times.

Balancing Structure and Flexibility
While structure is necessary for consistency, excessive rigidity can undermine the spirit of mindfulness.
Teachers must strike a balance between routine and responsiveness to students’ emotional states.
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Ethical implementation requires ongoing reflection and adaptation to classroom dynamics, ensuring that
practices remain supportive rather than prescriptive.

By addressing challenges related to interpretation, teacher preparedness, inclusivity, and autonomy,
educators can ensure that these practices are implemented responsibly and effectively. Ethical
mindfulness education prioritizes student wellbeing, respect, and psychological safety above procedural
compliance.

Conclusion

The growing necessity of addressing the psychological dimensions of learning in contemporary
classrooms, where students increasingly encounter cognitive overload, emotional stress, and attentional
difficulties. Although traditional pedagogical approaches remain effective for academic instruction,
they often provide limited support for learners’ mental readiness and emotional wellbeing. In response
to this gap, mindfulness and Dhyaan-based classroom practices offer a balanced and sustainable
pathway for promoting holistic education.

Grounded in cognitive psychology, neuropsychology, and Indian Knowledge Systems, this paper
establishes that mindfulness and Dhyaan function as structured psychological processes rather than
mere relaxation or reflective techniques. These practices strengthen attention regulation, emotional self-
control, self-awareness, and resilience, which are essential for meaningful learning. The exploration of
Dhyaan-based classroom practices demonstrates their practical applicability, flexibility, and inclusive
nature, making them suitable across diverse educational contexts. When consistently embedded into
daily classroom routines, they contribute to calmer learning environments, improved classroom climate,
and enhanced student engagement.

The paper further emphasizes the essential role of teachers as facilitators and role models in the
effective implementation of these practices. Adequate teacher preparation, reflective practice, and
institutional support are crucial to ensure ethical, secular, and culturally sensitive integration. While
challenges related to interpretation, curriculum constraints, and superficial adoption remain, these can
be addressed through informed planning, clear communication, and supportive educational policies.

In conclusion, mindfulness and Dhyaan-based classroom practices should be recognized not as
supplementary interventions but as foundational components of psychologically responsive education.
By integrating educational psychology with Indian Knowledge Systems, this paper contributes a
culturally grounded and scientifically informed framework for holistic learning. The thoughtful
incorporation of these practices within educational systems holds significant potential for nurturing
emotionally balanced, attentive, and resilient learners, thereby enhancing the overall quality and
sustainability of education.
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Abstract

The pursuit of an equitable and inclusive Viksit Bharat by 2047 calls for re-examining the philosophical roots
of Indian society and aligning them with contemporary educational reforms. This paper explores how insights
from ancient Indian texts can inform and strengthen the women-centric provisions of the National Education
Policy (NEP) 2020. Classical sources such as the Rigveda, Upanishads, Buddhist literature, and selected
Dharmashastra interpretations reveal a nuanced understanding of gender roles, often highlighting women as
scholars, thinkers, educators, and contributors to public life. While later socio-cultural distortions narrowed
these roles, the foundational vision of Indian knowledge traditions remained aligned with dignity, agency, and
shared responsibility. By connecting these historical perspectives with NEP 2020’s emphasis on access, equity,
multidisciplinary learning, leadership development, and gender-inclusion funds, the paper argues that modern
reforms can be enriched through culturally rooted frameworks of empowerment. The study adopts an
interpretive approach, analysing ancient textual references alongside NEP policy provisions to identify
intersections supporting women’s education, participation, and social justice. The paper proposes that
integrating these insights into pedagogical practices, curriculum design, and institutional culture can foster a
more just and aspirational educational landscape. Ultimately, it highlights how the synergy between India’s
intellectual heritage and modern policy reform can help build a socially equitable and gender-responsive
pathway towards Viksit Bharat.
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Introduction

omen empowerment and social justice form the cornerstone of any nation aspiring towards

inclusive and sustainable development. As India envisions Viksit Bharat by 2047, the

emphasis on gender equity becomes even more crucial, particularly within the sphere of
education, which remains a foundational driver of social transformation. The National Education Policy
(NEP) 2020 positions equity, inclusion, and gender justice as essential components of its reform
agenda, recognising that women’s participation in education and leadership has a multiplier effect on
national progress (NEP, 2020). However, the discourse on gender in India is not solely a modern
construct; it is deeply rooted in the country's intellectual, cultural, and civilizational heritage.

Ancient Indian texts provide compelling insights into the evolving gender roles and the status accorded
to women in different historical periods. The Rigveda, for example, acknowledges the presence of
learned women such as Gargi and Maitreyi, celebrated for their philosophical depth and participation in
scholarly debates (Sharma, 2003). Upanishadic literature similarly portrays women not merely as
passive figures but as contributors to knowledge traditions and spiritual inquiry (Radhakrishnan, 1996).
Early Buddhist texts document women's entry into monastic life and their pursuit of education, offering
early notions of agency and self-realisation (Thapar, 2014). Even the Arthashastra, often viewed
through a political lens, references women in roles of administrative responsibility and economic
participation (Kangle, 1992).

These portrayals challenge monolithic narratives that often associate ancient India solely with
patriarchal structures. Instead, they reveal a more complex and layered understanding of gender—one
that oscillated between empowerment, restriction, and reinterpretation across centuries. Scholars have
argued that the decline in women’s status in later periods was less a result of scriptural mandates and
more a product of socio-political upheavals, invasions, and rigidities in social hierarchies (Chakravarti,
2006). This distinction is crucial, as it opens possibilities for reinterpreting ancient knowledge systems
in ways that support contemporary movements for gender justice.

Against this background, NEP 2020’s vision resonates with many foundational values of the Indian
knowledge tradition. Provisions such as Gender Inclusion Funds, inclusive curriculum design, support
for socio-economically disadvantaged groups, and enhanced access to higher education for women
reflect a policy environment committed to empowerment through education (NEP, 2020). By situating
these reforms within India’s civilizational ethos, the policy not only looks toward the future but also
draws strength from the past.

This paper seeks to explore how insights from ancient Indian texts can enrich the women-centric
reforms of NEP 2020, thereby contributing to a more equitable and culturally grounded pathway
towards Viksit Bharat. Through a critical interpretive analysis of classical sources and policy
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documents, the study aims to bridge historical wisdom with contemporary educational frameworks. In
doing so, it positions India’s educational transformation as both a modern reform and a revival of
deeply ingrained values of dignity, learning, and justice.

Literature Review

Scholarship linking ancient Indian textual traditions to contemporary gender and education policy
stands at the intersection of history, feminist critique, and policy studies. The National Education Policy
2020 (NEP 2020) places equity and inclusion, including gender justice, at the centre of educational
reform and explicitly proposes mechanisms such as a Gender Inclusion Fund to improve access and
retention for girls and gender minorities (Ministry of Education, 2020). Several policy analyses have
since examined the NEP’s provisions for equity and raised questions about how effectively these
provisions will translate into institutional change on the ground (Rangarajan, 2025; Implementation
reviews, 2024). These contemporary readings provide the policy frame for any attempt to connect
historical perspectives on gender with modern educational reform.

Historians and feminist scholars have complicated simplistic narratives of a uniformly patriarchal
ancient India by documenting instances of female intellectual authority and public agency in early texts.
Classic studies and subsequent re-interpretations note that Vedic and Upanishadic literature contain
references to intellectual women—brahmavadinis and seer-scholars such as Maitreyi and Gargi—whose
dialogues and philosophical interventions suggest meaningful female participation in knowledge
traditions (Research on Upanishadic women, 2025; Thapar, 2023). Such textual evidence has been used
by some scholars to argue for a plural and uneven history of gender relations in South Asia, rather than
a linear deterioration from equality to patriarchy (Thapar, 2023; Chakravarti, 2006).

Uma Chakravarti’s feminist historiography emphasises the complexity of gender, caste and class
interactions and warns against romanticised reconstructions of the past; she stresses instead how socio-
economic and ritual processes shaped women’s lived realities over time (Chakravarti, 2006). This
critical historiographical stance is important when trying to derive policy lessons from ancient texts: the
past provides examples and vocabulary for dignity and agency, but retrieval must be cautious and
contextual rather than celebratory and anachronistic (Chakravarti, 2006).

Political-economic texts like the Arthashastra complicate simple binaries further. While often read as a
manual of statecraft, authoritative editions and translations of the Arthashastra also contain references
to women’s economic roles and household administration, suggesting pragmatic recognition of women
in public and economic spheres (Kautilya / Kangle, trans. 1960/1963). Scholars caution that
administrative references do not automatically translate into egalitarian norms, yet they open
interpretive space for locating women’s participation in governance and economy across historical
sources (Kangle, 1960).
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Contemporary empirical and conceptual studies interrogating NEP 2020’s gender agenda find both
promise and gaps. Several recent papers and working analyses highlight NEP’s focus on access,
multidisciplinary education, and institutional support for disadvantaged groups, while also noting
implementation barriers — socio-cultural norms, digital divides, and persistent gaps in higher education
participation among women (JIER, 2024; implementation reviews, 2024; state-level reports 2023—
2025). These studies argue that policy design must be complemented by context-sensitive pedagogies,
capacity-building for teachers, targeted scholarships and monitoring mechanisms to realise gender-
transformative outcomes.

Finally, recent scholarship that explicitly connects historical narratives of women’s intellectual agency
with contemporary gender policy is small but growing. Authors argue for a culturally grounded
approach: using ancient exemplars and ethical language to validate gender-inclusive curricula,
leadership training, and community engagement—uwhile simultaneously applying critical historiography
to avoid selective appropriation (Feminist readings of Gargi/Maitreyi, 2025; comparative analyses of
NEP and gender inclusion, 2024-2025). Taken together, the literature suggests that a research project
which responsibly bridges ancient textual insights and NEP-era reforms is both feasible and valuable —
provided it remains critically informed, methodologically transparent, and attentive to contemporary
implementation challenges.

Research Gap

Existing scholarship on women’s status in ancient India offers rich interpretations of Vedic,
Upanishadic, Buddhist, and classical texts, yet most studies remain confined to historical or
philosophical analysis. These works illuminate the intellectual presence and agency of women in early
Indian knowledge systems, but they do not extend their insights to contemporary educational reform or
policy design. The absence of linkage between historical gender narratives and present-day frameworks
limits the relevance of these findings for current debates on equity and inclusion.

Research on NEP 2020 presents a different picture. Policy studies examine gender-related provisions,
institutional mechanisms, and persistent barriers in access and participation. These analyses address
structural issues within India’s educational landscape, yet they rarely engage with India’s intellectual
heritage as a resource for shaping gender-responsive reforms. A conceptual distance therefore exists
between ancient perspectives on women and the policy directions outlined in NEP 2020.

Scholarly work that attempts to bridge these two domains is limited in scope. The few studies that
mention ancient exemplars tend to highlight them descriptively, without offering a systematic
framework that translates historical insights into contemporary pedagogical or institutional strategies.
The transformative potential of integrating cultural heritage with modern educational practices remains
largely unexplored.
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Research that connects ancient Indian gender discourse with NEP 2020 and the national aspiration of
Viksit Bharat 2047 is virtually absent. The relationship between civilizational knowledge, policy
reform, and long-term developmental goals has not yet been studied in a unified manner. This gap
offers the opportunity to develop an interpretive and policy-relevant analysis that shows how India’s
intellectual traditions can reinforce women-centric reforms and contribute to a socially just educational
environment.

Objectives of the Study

1. To examine representations of women'’s roles, agency, and intellectual participation in selected
ancient Indian texts and identify insights relevant to contemporary understandings of gender.

2. To analyse the women-centric provisions of the National Education Policy (NEP) 2020
through the lens of equity, inclusion, and social justice.

3. To explore points of convergence between ancient Indian perspectives on women and the
gender-responsive reforms envisioned by NEP 2020.

4. To propose a culturally grounded and policy-relevant framework that supports women
empowerment and contributes to an equitable educational ecosystem aligned with the vision of
Viksit Bharat 2047.

Research Methodology

This study adopts a qualitative, interpretive research design suitable for exploring conceptual linkages
between ancient Indian gender discourse and contemporary educational reforms. Since the inquiry is
rooted in textual interpretation and policy analysis, the methodology focuses on rigorous document-
based techniques rather than empirical fieldwork or case studies.

1. Textual Hermeneutic Analysis: Selected ancient Indian texts—such as portions of the
Rigveda, Upanishads, early Buddhist literature, and the Arthashastra—are examined using
hermeneutic reading. This approach helps uncover meanings related to women’s intellectual
agency, social participation, and ethical roles. The analysis prioritises scholarly translations
and commentaries to avoid romanticised interpretations and to ensure historical accuracy.

2. Policy Content Analysis: The National Education Policy (NEP) 2020 and associated
guidelines are analysed to identify provisions linked to equity, gender inclusion, and social
justice. Themes such as access, curriculum design, leadership opportunities, and support
mechanisms for women are mapped to evaluate the depth and direction of contemporary
reforms.

3. Comparative Cultural-Policy Mapping (Unique Element): This study introduces a
distinctive analytical approach by systematically comparing thematic insights from ancient
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texts with the gender-oriented elements of NEP 2020. This mapping is not descriptive; instead,
it identifies conceptual parallels, ethical resonances, and policy-relevant lessons. The aim is to
construct a culturally rooted framework for women empowerment that simultaneously aligns
with modern educational expectations. This method distinguishes the study from existing
research that typically treats historical and policy domains separately.

4. Synthesis through Interpretive Thematic Integration: Insights from both textual and policy
analyses are synthesised to generate themes that support women empowerment and social
justice. This integrative method enables the development of a holistic understanding of how
India’s civilizational heritage can complement the future-oriented goals of Viksit Bharat 2047.

This methodological structure ensures academic rigour while offering an innovative way to connect
heritage and policy. It also avoids reliance on case studies, surveys, or primary fieldwork, making it
ideal for conceptual and interpretive research.

Conceptual Framework: Conceptual Framework (Textual Form)

The conceptual framework for this study positions ancient Indian gender wisdom as the foundational
layer that informs modern reform efforts under the National Education Policy (NEP) 2020. It assumes
that historical perspectives—when interpreted through a contemporary, rights-based lens—can enhance
today’s understanding of women empowerment and social justice. The framework is built on four
interconnected constructs:

1. Ancient Indian Gender Principles: Ancient texts such as the Rig Veda, Manusmriti (positive
interpretations only), Upanishads, Buddhist and Jain literature, and epics like the Mahabharata
provide embedded notions of dignity, education, moral agency, and complementary gender
participation. These sources highlight ideas of stridhan, shakti, svadharma, and female
scholarly traditions (e.g., Maitreyi, Gargi, Sulabha), which collectively form an early
ideological basis for gender equity.

2. NEP 2020 Gender-Inclusive Reforms: NEP 2020 integrates gender equity through inclusive
curricula, removal of socio-cultural barriers, promotion of women’s access to STEM, gender-
sensitisation modules, and holistic development policies. These reforms act as the
contemporary operational layer that translates equitable principles into educational
ecosystems.

3. Pathways of Transformation: The study proposes that reinterpretation of historical gender
ethics influences modern pedagogical choices. Educational institutions act as mediators that
convert ancient values into actionable practices—curriculum design, ethical leadership
training, inclusive schooling, and representation of women in academic and administrative
decision-making.
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4. Outcomes for Viksit Bharat: When ancient ethical grounding intersects with modern policy
architecture, the intended outcomes include:

e Enhanced self-efficacy among women
e Equitable career pathways
e Reduction in gender stereotypes

e More just and inclusive social structures

These outcomes collectively support the national goal of Viksit Bharat 2047, where empowerment is
rooted in cultural authenticity yet shaped by modern educational equity.

CONCEPTUAL FRAMEWORK

ANCIENT INDIAN GENDER PRINCIPLES
Rig Veda ¢ Upanishads * Dharmashastra ¢ Epics
Values: Dignity * Learning * Agency « Complementariy

\2

NEP 2020 GENDER-INCLUSIVE REFORMS

Curriculum equity » STEM access * Inclusion * Sensitisation

{

EDUCATIONAL INSTITUTIONS
AS CHANGE AGENTS

Pedagogical design * Leadership * Representation * Culture

2

WOMEN EMPOWERMENT
& SOCIAL JUSTICE

Self-efficacy « Equal opportunities * Reduced stereotypes

2

Equitable Viksit Bharat 2047
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Thematic Analysis

This section presents a thematic analysis connecting insights from ancient Indian texts with gender-
responsive reforms outlined in NEP 2020. The themes were drawn from recurrent patterns identified
during document analysis of primary scriptures, secondary commentaries, and policy provisions. The
discussion highlights how cultural wisdom and contemporary educational reforms, when interpreted
together, contribute to a just and equitable foundation for women empowerment in India.

Theme 1: Women’s Intellectual Agency in Ancient Indian Thought

Ancient Indian literature records several instances of women exercising intellectual freedom and
scholarly authority. The Rig Veda presents figures such as Gargi Vachaknavi and Maitreyi, who
participated in philosophical debates and contributed to metaphysical discourse. Upanishadic references
to their dialogues underscore the belief that intellectual pursuit was neither gendered nor restricted to a
single social category. Buddhist texts also reflect women’s participation in monastic learning and moral
reasoning, indicating early recognition of female autonomy and competence.

These narratives suggest that knowledge, inquiry, and philosophical engagement were viewed as
universal human capacities. When revisited today, such portrayals provide a culturally rooted
justification for promoting women’s equal access to education, leadership, and intellectual
development.

Theme 2: Ethical Values of Equity Embedded in Civilizational Thought

Across Vedic, Buddhist, and Dharmashastra traditions, ethical values such as dignity (manya), self-
worth (atma-sammana), and moral responsibility (dharma) form essential principles for social
functioning. Several texts describe the household as a cooperative domain where decision-making,
resource management, and ethical stewardship were shared responsibilities. Ideas associated with shakti
highlight feminine strength not merely in spiritual symbolism but as a reminder of women’s integral
role in sustaining social order.

These ethical orientations provide a foundation for understanding gender justice not as a modern notion
alone but as a principle embedded in India’s moral imagination. They allow educational reforms to
draw strength from civilizational values while addressing contemporary inequalities.

Theme 3: NEP 2020 and the Institutionalisation of Gender Inclusion

NEP 2020 carries a strong commitment to equitable access, gender-inclusive curriculum development,
and structural reforms that remove barriers to women’s participation. The policy introduces the Gender
Inclusion Fund, encourages girls’ access to STEM fields, promotes safe learning spaces, and
recommends the integration of gender-sensitisation modules across subjects. It also emphasises
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leadership development, flexible learning, and mentorship—factors crucial for improving women’s
representation in higher education and professional spheres.

These provisions indicate that inclusion is envisioned not simply as a welfare measure but as a
structural redesign of educational institutions to ensure fairness, representation, and opportunities for
women.

Theme 4: Convergence between Ancient Insights and NEP Reform

A meaningful overlap emerges when ancient values and NEP 2020 are analysed together. Ideas of
shared responsibility, women’s intellectual capability, and respect for autonomy found in ancient texts
resonate with the policy’s goals of equal access, empowerment, and leadership. This convergence
suggests that culturally grounded perspectives can reinforce contemporary policy by offering ethical
legitimacy and continuity with India’s intellectual heritage.

Such alignment strengthens the argument that women empowerment in India can be approached
through both civilizational memory and modern policy architecture, allowing educational institutions to
become bridges that connect historical wisdom with current needs.

Theme 5: Implications for Social Justice and Viksit Bharat

The integration of ancient insights with NEP reforms leads to broader implications for social justice.
When educational systems uphold dignity, foster equal opportunities, and eliminate gender stereotypes,
they contribute directly to a more balanced and inclusive national development trajectory. Women’s
enhanced participation in education and leadership plays a vital role in achieving the vision of Viksit
Bharat 2047, where development is measured not only through economic indicators but also through
fairness, ethical growth, and social transformation.

Findings

The analysis reveals that ancient Indian texts contain numerous references that affirm women’s
intellectual capability, moral agency, and social participation. Figures such as Gargi, Maitreyi, and
Sulabha reflect traditions of debate and learning where women were acknowledged for their reasoning
and philosophical clarity. These narratives challenge the commonly held assumption that ancient Indian
society uniformly restricted women’s access to knowledge. Instead, they show that certain strands of
India’s civilizational thought upheld learning as a shared human endeavour.

The study also finds that ethical values embedded in Vedic, Upanishadic, and Buddhist literature—
dignity, autonomy, justice, and shared responsibility—align with principles of gender equity promoted
in contemporary educational discourse. This alignment suggests that India’s cultural heritage offers a
supportive moral foundation for modern reform.
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NEP 2020 operationalises these ethical commitments by introducing structural mechanisms that
promote inclusion, access, and leadership for women. Provisions such as the Gender Inclusion Fund,
flexible pathways, safe learning environments, and an emphasis on girls’ participation in STEM
indicate a shift from symbolic encouragement to measurable institutional support.

A significant finding is the convergence between ancient gender principles and NEP’s reform agenda.
Both recognise education as a transformative pathway for women. This shared vision strengthens the
argument that culturally rooted interpretations can enhance the acceptance and implementation of
gender-forward policies.

Finally, the study highlights that an integrated approach—drawing from cultural wisdom and policy
innovation—creates a more holistic understanding of women empowerment. This dual foundation
supports India’s long-term developmental goal of Viksit Bharat, where social justice and equitable
participation are essential markers of progress.

Implications

The findings offer several implications for educators, policymakers, and institutions.
For educators, the study suggests that classroom narratives can shift from presenting women as passive
historical figures to showcasing their intellectual contributions across time. Including references to
women philosophers and scholars in curriculum materials may help counter stereotypes and strengthen
girls’ academic identity.

For curriculum designers, integrating culturally grounded gender insights into social sciences, ethics,
and value education can create a more relatable and locally relevant understanding of empowerment.
Such integration allows Indian learners to see continuity between tradition and modern aspirations,
making the pursuit of equity more meaningful and less perceived as externally imposed.

For policymakers, the convergence between ancient values and NEP reforms offers an opportunity to
frame gender initiatives in terms of both cultural continuity and constitutional commitments. This dual
framing can enhance public acceptance, improve policy communication, and encourage community-
level participation in girls’ education.

Institutions can use these insights to design gender-sensitive environments that reflect ethical values
such as dignity, cooperation, and mutual respect. Leadership programmes, mentorship systems, and
inclusive campus cultures can draw inspiration from both ancient narratives and contemporary reforms,
creating a balanced ecosystem for women’s growth.

At a national level, the implications underscore the importance of integrating cultural ethos with
educational reforms to achieve Viksit Bharat 2047. Women’s empowerment emerges not only as a
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developmental priority but also as a reaffirmation of India’s intellectual heritage. A society that
recognises historical strengths while addressing modern inequalities is better positioned to build an
equitable and forward-looking future.

Conclusion

The study demonstrates that India’s civilizational knowledge contains powerful insights that support
contemporary ideals of gender equity. Ancient Indian texts present women as thinkers, educators, and
moral agents, offering early expressions of intellectual freedom and shared responsibility. These
narratives provide ethical legitimacy to modern reform efforts and challenge simplistic perceptions of
women’s historical roles. When placed alongside NEP 2020, which lays out a structured blueprint for
inclusion, access, and leadership, a meaningful convergence becomes visible. Both emphasize
education as a transformative channel for women’s advancement and for building a just social order.

The analysis shows that women empowerment in India does not need to be conceptualised as a modern
intervention detached from its cultural roots. Instead, a dual grounding — cultural wisdom and policy
innovation — creates a stronger, more relatable, and sustainable framework for change. Integrating
ancient values with contemporary reforms enhances the credibility of gender-inclusive initiatives and
encourages broader societal acceptance. The study argues that achieving Viksit Bharat 2047 requires
this balanced approach, where development is measured by fairness, participation, and dignity, not only
by economic milestones. Women’s enhanced representation in education and leadership becomes
central to this national vision.

Future Scope of the Study

The scope for further research in this area is extensive. First, future studies may analyse individual
ancient texts in greater depth to trace the evolution of gender norms across different periods and
philosophical traditions. Such work can help identify nuanced variations in thinking, aiding more
refined interpretations of cultural gender ethics.

Second, scholars may explore how NEP 2020’s gender provisions are being implemented at
institutional levels through empirical studies. Classroom practices, curriculum revisions, and teacher
attitudes can be assessed to understand the ground reality of inclusion efforts. Comparative studies
across states or educational boards may reveal patterns of progress and challenge.

Third, interdisciplinary research can connect gender insights from Indian philosophical traditions with
contemporary themes such as digital education, women in STEM, leadership development, and socio-
emotional learning. These linkages can enrich policy design and pedagogical strategies.
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Fourth, future work may involve developing indigenous gender-pedagogy models that draw from both
ancient wisdom and modern equity principles. Such models can guide teacher training, curriculum
design, and institutional policy.

Finally, longitudinal studies may examine how culturally rooted gender narratives influence learners’
aspirations, confidence, and career choices. Understanding these long-term effects can offer valuable
guidance for sustaining equitable educational ecosystems.
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Abstract

Women empowerment and social justice are integral to India’s vision of Viksit Bharat. Despite constitutional
guarantees, gender disparities continue to exist in education, employment, and social participation. India’s
ancient knowledge systems offer diverse perspectives on women’s roles, ranging from intellectual
empowerment to social subordination. Simultaneously, the National Education Policy (NEP) 2020 emphasizes
equity, inclusion, and gender justice through education. This paper critically examines representations of
women in ancient Indian texts and analyses their relevance in the light of NEP 2020 reforms. Using a
qualitative and analytical methodology, the study explores Vedic literature, Upanishads, epics, and Dharma-
shastras alongside contemporary policy provisions. The paper argues that a critical reinterpretation of ancient
texts, integrated with NEP'’s gender-inclusive framework, can strengthen educational practices that promote
women empowerment and social justice. Such an approach can significantly contribute to achieving equity and
inclusive development in Viksit Bharat.

Keywords: Women Empowerment, Social Justice, Ancient Indian Texts, Gender Roles, NEP 2020, Viksit
Bharat.
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Introduction
ender equality is both a constitutional mandate and a developmental necessity for India.
Women empowerment plays a decisive role in achieving social justice, economic growth, and
democratic participation. However, structural inequalities rooted in socio-cultural norms
continue to limit women’s access to education and opportunities. Education, therefore, becomes a
transformative tool for dismantling gender hierarchies.

India’s civilizational heritage presents a paradoxical understanding of women’s status. Ancient Indian
texts portray women as scholars, philosophers, and moral agents, while later prescriptive literature
institutionalized patriarchal control. In contemporary times, the National Education Policy (NEP) 2020
aims to address gender disparities by promoting equity-based educational reforms. This paper attempts
to connect ancient textual insights with modern policy initiatives to explore pathways for achieving
women empowerment and social justice in the context of Viksit Bharat.
Objectives of the Study

1. To analyze representations of women in ancient Indian texts.
To identify empowering and restrictive gender norms within these texts.
To examine NEP 2020 provisions related to gender equity.

To explore the relevance of ancient gender perspectives in modern education.

a > w D

To suggest educational strategies for achieving equity in Viksit Bharat.

Research Methodology

The study adopts a qualitative, descriptive, and analytical approach. Data has been drawn from
secondary sources including ancient texts (translated versions), scholarly literature, and official policy
documents such as NEP 2020. A critical interpretative method is used to examine gender roles within
historical and socio-cultural contexts.

Women and Gender Roles in Ancient Indian Texts

1. Women in Vedic and Upanishadic Literature: Early Vedic society accorded women a
relatively respectable status. Women scholars known as Brahmavadinis actively participated
in intellectual discourse. Gargi Vachaknavi and Maitreyi engaged in philosophical debates,
demonstrating women’s access to education and spiritual knowledge. Hymns composed by
women sages indicate intellectual autonomy and social recognition. The Upanishads further
affirm women’s role as seekers of truth. These examples challenge the assumption that Indian
tradition uniformly denied women education and agency.
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2. Women in the Epics: The Ramayana and Mahabharata present women as morally strong yet
socially constrained. Draupadi’s interrogation of injustice in the Mahabharata reflects
resistance to patriarchal authority, while Sita symbolizes dignity and ethical strength. These
narratives reflect tensions between idealized womanhood and lived realities, offering rich
material for critical gender analysis.

3. Patriarchal Norms in Dharmashastra Literature: Texts such as the Manusmriti marked a
shift towards patriarchal social organization. Women’s independence was curtailed,
emphasizing obedience and dependency. These prescriptions deeply influenced social
practices, reinforcing gender inequality. However, such texts must be understood within their
historical contexts rather than treated as eternal norms.

4. Women Empowerment and Social Justice: Women empowerment involves enhancing
women’s access to education, resources, and decision-making power. Social justice ensures
equity, dignity, and rights for all sections of society. Education plays a central role in achieving
both by fostering critical thinking, awareness, and transformative values.

5. NEP 2020 and Gender Equity: NEP 2020 identifies gender as a critical dimension of
educational inequality. Its focus on equity and inclusion aligns with constitutional values.
Key Gender-Focused Provisions
e  Gender Inclusion Fund
e Strengthening Kasturba Gandhi Balika Vidyalayas
e Special Education Zones
e  Gender-sensitive teacher education

o Flexible learning pathways

These initiatives aim to address access, retention, and learning outcomes for girls.

1. Integrating Ancient Insights with NEP Reforms: Ancient texts, when critically interpreted,
can serve as culturally grounded tools for promoting gender equality. Highlighting women
scholars from Indian history challenges stereotypes and builds confidence among learners.
NEP 2020 provides an enabling framework to integrate such perspectives through inclusive
curricula and pedagogy.

2. Educational Implications for Viksit Bharat: Achieving Viksit Bharat requires inclusive
human development. Gender-responsive education can transform social attitudes, enhance

Page 114




Edulink: Journal of Multidisciplinary Research
A Peer Reviewed Journal | Volume- X1 | March-2026 | ISSN-2350-1170

women’s participation, and promote social justice. Integrating historical consciousness with
modern policy reforms strengthens India’s path toward equitable development.

Conclusion

The paper concludes that ancient Indian texts offer a nuanced understanding of gender roles. While
some texts empower women intellectually and morally, others reinforce patriarchal control. NEP 2020
provides a progressive framework to reinterpret these traditions critically and promote women
empowerment through education. Such an approach is essential for achieving social justice and equity
in Viksit Bharat.
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Abstract
In order to attain Viksit Bharat, this research study integrates NEP 2020 reforms with lessons from ancient
Indian literature regarding women's empowerment and social justice. It looks at gender roles in contemporary
policy interventions, sociohistorical shifts, and Vedic and post-Vedic literature. The analysis demonstrates how
gender justice, inclusion, and national growth may be advanced by educational reforms based on Indian
Knowledge Systems. The document includes conceptual frameworks, policy proposals, and a methodological
model for equitable transformation. The philosophical, cultural, and policy aspects of the subject are further
explained in this section. It examines Viksit Bharat's consequences, educational value, and historical
circumstances. In order to highlight avenues for empowerment, equality, and national advancement, the
emphasis is frequently on combining traditional knowledge with contemporary reform tactics. The analysis
demonstrates how gender justice, inclusion, and national growth may be advanced by educational reforms
based on Indian Knowledge Systems. Conceptual frameworks, policy suggestions, and a methodological model
for equitable change are presented in this document. The philosophical, cultural, and policy aspects of the
subject are further explained in this section. It examines Viksit Bharat's consequences, educational value, and
historical circumstances. In order to highlight avenues for empowerment, equality, and national advancement,
the emphasis is frequently on combining traditional knowledge with contemporary reform tactics. In order to
attain Viksit Bharat, this research study integrates NEP 2020 reforms with lessons from ancient Indian
literature regarding women's empowerment and social justice. The analysis demonstrates how educational
changes based on Indian Knowledge Systems might advance inclusivity, gender equity, and national growth.
Conceptual frameworks, policy suggestions, and a methodological model for equitable change are presented in
the document. The philosophical, cultural, and policy aspects of the subject are further developed in this
section. It examines the consequences for Viksit Bharat, educational relevance, and historical circumstances. In
order to highlight avenues for equality, empowerment, and national advancement, the emphasis is frequently on
combining traditional knowledge with contemporary reform tactics. In order to accomplish Viksit Bharat, this
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study paper integrates ideas from ancient Indian scriptures with NEP 2020 reforms to investigate women's
empowerment and social justice. It looks at sociohistorical shifts, contemporary policy initiatives, and gender
roles in Vedic and post-Vedic literature. In order to attain Viksit Bharat, this research study integrates NEP
2020 reforms with lessons from ancient Indian literature regarding women's empowerment and social justice. It
looks at gender roles in contemporary policy interventions, sociohistorical shifts, and Vedic and post-Vedic
literature. The analysis demonstrates how gender justice, inclusion, and national growth may be advanced by
educational reforms based on Indian Knowledge Systems. Conceptual frameworks, policy suggestions, and a
methodological model for equitable change are presented in this document. The philosophical, cultural, and
policy aspects of the subject are further explained in this section. It examines Viksit Bharat's consequences,
educational value, and historical circumstances.

Keywords: Women Empowerment, Social Justice, Ancient Indian Texts, Gender Roles , National Education
Policy (NEP) , Viksit Bharat , Gender Equality , Educational Reforms , Inclusive Development.

Introduction

he empowerment of women continues to be essential to India's democratic culture. From the

Rigveda to the Upanishads, women were portrayed in ancient Indian literature as leaders,

scholars, and philosophers. But over generations, historical misrepresentations limited their
independence. Through comprehensive and inclusive education, NEP 2020 offers a revolutionary
chance to revitalize gender-progressive heritage. Background, relevance, problem definition, and study
aims are covered in this introduction. The philosophical, cultural, and policy aspects of the subject are
further explained in this section. It examines Viksit Bharat's consequences, educational value, and
historical circumstances. In order to highlight avenues for empowerment, equality, and national
advancement, the emphasis is frequently on combining traditional knowledge with contemporary
reform tactics.

The empowerment of women continues to be essential to India's democratic culture. From the Rigveda
to the Upanishads, women were portrayed in ancient Indian literature as leaders, scholars, and
philosophers.

But over generations, historical misrepresentations limited their independence. Through comprehensive
and inclusive education, NEP

2020 offers a revolutionary chance to revitalize gender-progressive heritage. Background, relevance,
problem definition, and study aims are covered in this introduction. The philosophical, cultural, and
policy aspects of the subject are further explained in this section. It examines Viksit Bharat's
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consequences, educational value, and historical circumstances. In order to highlight avenues for
empowerment, equality, and national advancement, the emphasis is frequently on combining traditional
knowledge with contemporary reform tactics.

The empowerment of women continues to be essential to India's democratic culture. From the Rigveda
to the Upanishads, women were portrayed in ancient Indian literature as leaders, scholars, and
philosophers. But over generations, historical misrepresentations limited their independence. NEP 2020
offers a revolutionary chance to revitalize gender-progressive heritage through comprehensive and
inclusive education.

Social
Norms and
Patriarchy

Violence
Against Sati, Child
Women marriage

Major
Issues

Lack of
Political
Representat Lack of
jon Education

Figure 1: Issues Faced by Women during Colonial Rule

Background, relevance, problem statement, and study aims are all covered in this introduction. The
philosophical, cultural, and policy aspects of the subject are further developed in this section. It
examines the consequences for Viksit Bharat, educational relevance, and historical circumstances. In
order to highlight avenues for equality, empowerment, and national advancement, the emphasis is
frequently on combining traditional knowledge with contemporary reform tactics. India's democratic
spirit continues to be centered on women's empowerment. From the Rigveda to the Upanishads, women
were portrayed as leaders, scholars, and philosophers in ancient Indian literature. But for generations,
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historical misrepresentations limited their independence. Through comprehensive and inclusive
education, NEP 2020 offers a revolutionary chance to revitalize gender-progressive heritage.
Background, relevance, problem statement, and study aims are all covered in this introduction. This
section expands on the policy, cultural, and philosophical aspects related to the topic.

It examines the consequences for Viksit Bharat, educational relevance, and historical circumstances. In
order to highlight avenues for equality, empowerment, and national advancement, the emphasis is
frequently on combining traditional knowledge with contemporary reform tactics.
India's democratic spirit continues to be centered on women's empowerment. From the Rigveda to the
Upanishads, women were portrayed as leaders, scholars, and philosophers in ancient Indian literature.
But for generations, historical misrepresentations limited their independence. Through comprehensive
and inclusive education, NEP 2020 offers a revolutionary chance to revitalize gender-progressive
heritage. Background, relevance, problem statement, and study aims are all covered in this introduction.
The philosophical, cultural, and policy aspects of the subject are further developed in this section. It
examines the consequences for Viksit Bharat, educational relevance, and historical circumstances. The
integration of traditional knowledge with contemporary reform tactics is a recurrent theme. to highlight
pathways for empowerment, equality, and national progress.

India's democratic spirit continues to be centered on women's empowerment. From the Rigveda to the
Upanishads, women were portrayed as leaders, scholars, and philosophers in ancient Indian literature.
But for generations, historical misrepresentations limited their independence. Through comprehensive
and inclusive education, NEP 2020 offers a revolutionary chance to revitalize gender-progressive
heritage. Background, relevance, problem statement, and study aims are all covered in this introduction.
The philosophical, cultural, and policy aspects of the subject are further developed in this section. It
examines the consequences for Viksit Bharat, educational relevance, and historical circumstances. In
order to highlight avenues for equality, empowerment, and national advancement, the emphasis is
frequently on combining traditional knowledge with contemporary reform tactics.
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Figure 2: Context Led Model of Education Quality adapted from Tikly and Barrett

Women in ancient scriptures, changes in gender norms throughout history, feminist interpretations,
sociopolitical upheavals, and current gender inequality are all included in the literature study. It also
examines NEP 2020 as a catalyst for gender equality. The review presents perspectives from feminist
critics, educational theorists, contemporary historians, and Vedic scholars. The philosophical, cultural,
and policy aspects of the subject are further developed in this section. It examines the consequences for
Viksit Bharat, educational relevance, and historical circumstances. In order to highlight avenues for
equality, empowerment, and national advancement, the emphasis is frequently on combining traditional
knowledge with contemporary reform tactics.

Background

India’s first 21st-century educational initiative is the National Education Policy (NEP) 2020. This took
the place of the 1986 National Policy on Education. On July 29, 2020, the NEP 2020 was published.
The goal of this program is to reform the Indian educational system into one that is inclusive, adaptable,
multidisciplinary, and holistic. It aims to make India a global knowledge superpower and build a
"vibrant knowledge society."
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The problems with the Indian educational system gave rise to this policy. Low learning outcomes, rote-
based instruction, curriculum overload, fragmented higher education institutions, unequal access, and
inadequate teacher preparation were among these. NEP 2020 focuses on a variety of aspects in an
attempt to alleviate these issues. These comprise elements like:

1.
2.

© o M~ w

All people should have access to education.

By 2030, the Gross Enrollment Ratio (GER) from preschool to secondary school should be
100%.

By the third grade, foundational literacy and numeracy (FLN).
By 2025, at least 50% of students will receive vocational training.
Raised public spending on education to 6% of GDP.

The growth of multilingualism, critical thinking, creativity, and a move toward competency-
based learning.

A new pedagogical and curriculum framework is introduced under the policy. Children will be in the
Foundational stage for five years, the Preparatory stage for three, the Middle stage for three, and the
Secondary stage for four (5+3+3+4). This corresponds with the stages of a child's cognitive
development. Additionally, the policy prioritizes comprehensive report cards, digital learning, and
bilingual education. The Right to Education Act of 2009, which has not been repealed, is also directly
mentioned in the policy.
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Figure 3: National Education Policy 2020

Functioning

The four stages of education—school education, university education, teacher education, and vocational
and adult education—are all redefined by the NEP 2020. The following are the policy's main structural
changes and operational mechanisms:

1.

Early Childhood Care and Education (ECCE): The policy focuses on providing children
with early childhood care and education, which lays the groundwork for their future learning
and growth. Anganwadi system integration with elementary schools is one aspect of this.
NCERT-backed pre-primary curriculum standardization remains pertinent to this reform. Since
a significant portion of brain development takes place before the age of six, the reform also
highlights the importance of early infancy for brain development.
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2. Curriculum Restructuring: The new policy reorganized the traditional curriculum.
Following NEP, the 5+3+3+4 structure took the place of the old 10+2 system. In order to
improve critical thinking, this focuses on cutting curriculum content.

3. Early Childhood Care and Education (ECCE): The policy emphasizes early childhood care
and education, which lays the groundwork for a child's future education and growth.
Anganwadi system integration with elementary schools is one aspect of this. NCERT -backed
pre-primary curriculum standardization remains pertinent to this reform. The reform also
highlights how important early infancy is for brain development, with the majority of brain
growth taking place before the age of six.

4. Curricular Restructuring: The traditional curriculum was restructured in the new policy. The
previous 10+2 system was replaced by the 5+3+3+4 structure after NEP. This focuses on
reducing curriculum content to enhance critical thinking. Additionally, it emphasizes
occupational exposure, sports-integrated education, and experiential learning. The reformation
is largely influenced by this reorganization.

5. Foundational Literacy and Numeracy (FLN): The policy highlights the need for
foundational literacy and numeracy. This led to mission NIPUN Bharat being launched to
achieve FLN by Grade 3. The reforms focus on daily lesson plans, reading programs, and
foundational math skills emphasis.

6. Language Policy: This is one more significant NEP 2020 reform. Up until Grade 5, it
encourages instruction in the mother tongue or regional language. Foreign language
alternatives are also introduced at the secondary level via the language policy. The previous
three-language formula is still in use, although it is still adaptable.

7. Assessment Reforms: Formative assessments replace high-stakes exams as the criterion in
NEP. Another significant advancement in the strategy was the creation of PARAKH
(Performance Assessment, Review, and Analysis of Knowledge for Holistic Development) as
a national regulatory organization. This governs how knowledge is evaluated and reviewed.

8. Higher Education: By 2035, the strategy also seeks to raise the Gross Enrollment Ratio
(GER) in higher education to 50%. Additionally, it highlights the establishment of
Multidisciplinary Education and Research Universities (MERUS), which have the potential to
expand research opportunities in India. Additionally, the Higher Education Commission of
India (HECI) takes the position of UGC,

AICTE, and NCTE. Thus, the strategy promotes academic bank of credits, flexible degree programs,
and transdisciplinary education.
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Figure 4: Trend of Gross Enrollment Ratio of India in Various Years

1. Technological Integration: To enhance the integration of technology in education, a National
Educational Technology Forum (NETF) was established as a result of the policy. Additionally,
it improves the utilization of digital learning systems like DIKSHA and Swayam.

2. Teacher Training: Through integrated B.Ed. programs, the NEP established new
requirements for teacher qualifications. By emphasizing teacher training, it highlights the
ongoing professional development of educators.

3. Technological Integration: To enhance the integration of technology into education, the
National Educational Technology Forum (NETF) was established as a result of the policy.
Additionally, it improves the utilization of digital learning systems such as DIKSHA and
Swayam.

4. Teacher Training: Through integrated B.Ed. programs, the NEP established new standards
for teacher qualifications. By emphasizing teacher training, it highlights teachers' ongoing
professional development.

Performance

NEP 2020 is merely advisory in nature. States can choose how quickly to implement this. The first state
to formally adopt NEP was Himachal Pradesh. Several states have introduced implementation plans as
of 2023, including Madhya Pradesh, Karnataka, Uttar Pradesh, and Maharashtra.
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1. Enrollment: The Gross Enrollment Ratio (GER) in higher secondary education rose from
53.7% (2019-20) to 57.6% (2021-22), according to UDISE+(Unified District Information
System for Education plus) 2021-22. The GER in elementary education exceeded 100% in a
number of states, suggesting high enroliment.

2. Digital Learning: Digital learning is a major focus of the policy. Major programs such PM
eVidya, Diksha, and Swayam Prabha TV channels that aided throughout the pandemic,
particularly for K-12 pupils, were made possible by NEP.

Emerging Issues

1. Implementation Gaps: The states are responsible for carrying out the programs under NEP.
Adoption varies per state, and a lack of coordination undermines the policy's united vision to
accomplish its original goals. The efficient implementation of the program is further hampered
by issues including insufficient finance, a lack of infrastructure, and a paucity of qualified
educators. Diversity in socioeconomic status and culture among states complicates matters and
makes it challenging to guarantee consistent execution.

2. Digital Divide: There is a significant digital divide that affects how NEP should be
implemented. Infrastructure for e-learning resources is lacking in rural locations. This
increasingly divides the nation's rural and urban areas. It's possible that rural communities
won't receive the new programs and reforms as envisaged.

3. Financial Difficulties: Inadequate money also makes it more difficult to accomplish NEP's
objectives. The 6 GDP target that was set aside in the budget for the education sector lacks a
comprehensive financial strategy. Only with sufficient financing and proper financial
allocation could the NEP goal be realized.

4. Inadequate Teacher Training: A deficiency in proper teacher training results from the
scarcity of qualified educators to carry out pedagogical modifications.

5. Marginalization of the RTE Act: The Right to Education (RTE) Act is marginalized because
it only provides free and compulsory education for children between the ages of 6 and 14. The
crucial early childhood education is omitted.

Funding Challenges

A barrier to achieving NEP's objective is also created by inadequate funding. The 6% GDP target that
was set aside in the budget for the education sector does not have a comprehensive financial plan. Only
with sufficient finance and proper financial allocation could the NEP dream come reality.

1. Inadequate Teacher Training: There is a deficiency in adequate teacher training due to the
scarcity of qualified educators to carry out pedagogical modifications.
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2. Marginalization of the Right to Education (RTE) Act: The RTE Act's narrow scope, which
only ensures free and compulsory education for children between the ages of six and fourteen,
is the cause of its marginalization. The crucial early childhood education is left out. ages 3 to
6) and secondary education (ages 15 to 18), which are important for kids' overall development
and for getting them ready for college or the workforce. The National Education Policy (NEP)
called for universal education for children ages 3 to 18, but it did not establish it as a legal
entitlement, making it less enforceable and left governments to decide how to execute it.

3. Language Policy Concerns: Fears of language imposition and constitutional issues with
current language regulations are common causes of language policy concerns in India. The
three-language formula is supported by the National Education Policy (NEP), which seeks to
advance multilingualism and national integration. However, the imposition of Hindi as a
required language has caused discontent, especially in non-Hindi-speaking areas. Historically,
states like Tamil Nadu have rejected such initiatives in favour of a two-language system.

Recommendations

The National Education Policy 2020 is a plan designed to improve India's educational system. This
need a clear financial plan that outlines contributions from the federal and state governments. In order
to close gaps in underfunded areas and guarantee adequate funding for future educational initiatives,
this cooperative structure should place a high priority on equitable resource distribution. Additionally,
improving access to high-quality education depends on growing internet infrastructure, particularly in
aspirational areas. This entails establishing adequate internet access, digital classrooms, and e-learning
materials, all of which can significantly contribute to lowering regional inequalities and promoting
inclusivity.

Now, addressing human resource demands by giving teacher recruiting and training programs top
priority is similarly crucial. Talented teachers can be drawn in and kept on staff by offering incentives
including competitive pay, chances for professional growth, and acknowledgment for achievement.
Maintaining accountability and tracking progress can be aided by putting in place robust monitoring
systems, such as those provided by local education boards and the Performance Assessment, Review,
and Analysis of Knowledge for Development (PARAKH) project. To prevent vulnerable populations
from being excluded, it is also crucial to guarantee legal protections that uphold the right to education.
The school system may advance toward a more sustainable and fair future by implementing these
policies.

Methodology

This study employs a multidisciplinary approach that includes gender-based effect assessment models,
policy analysis, qualitative interviews, quantitative surveys, and textual hermeneutics. It describes
analytical techniques for incorporating traditional gender-just ideologies into NEP-aligned courses and
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community-level empowerment tactics. The philosophical, cultural, and policy aspects of the subject
are further developed in this section. It examines the consequences for Viksit Bharat, educational
relevance, and historical circumstances. In order to highlight avenues for equality, empowerment, and
national advancement, the emphasis is frequently on combining traditional knowledge with
contemporary reform tactics.

Future Scope

An equal Viksit Bharat can be achieved by a revolutionary approach that combines contemporary NEP
reforms with traditional Indian gender-progressive ideologies. In order to ensure that gender-just
lessons from Vedic, Buddhist, Jain, and classical literature are incorporated into the curriculum, this
initiative's future scope will involve institutionalizing Indian Knowledge Systems (IKS) at all
educational levels. This will cultivate a generation that is grounded in Indian civilizational tradition
while upholding equality, inclusivity, and constitutional ideals. Furthermore, gender sensitization can be
operationalized at scale through the use of digital platforms, Al-driven learning tools, and community-
based initiatives. Additionally, the project creates opportunities for teacher training models,
comparative textual studies, policy research, and technology-assisted monitoring of gender equity
effects. Multidisciplinary study in higher education that integrates sociology, education, history, and
gender studies can yield strong evidence for policy refinement.

Partnerships with government agencies, academic institutions, and non-governmental organizations can
also increase the effect of gender-inclusive changes. By empowering women economically, socially,
and culturally, the fusion of NEP's adaptable frameworks with traditional wisdom will promote long-
term societal change. In the end, this project creates the groundwork for an India that is knowledge-
driven, equitable, and resilient.

Conclusion

Under the NEP 2020 framework, this project highlights the potent synergy between traditional Indian
knowledge and contemporary educational innovations. A solid historical basis for rethinking gender
roles in modern society may be found in ancient Indian writings, which are full of examples of
intelligent women scientists, leaders, and philosophers. These insights create a strong paradigm for
attaining social justice and women's empowerment in India when combined with NEP-driven changes
including inclusive curricula, experiential learning, transdisciplinary education, and equitable access.
The analysis shows how a culturally and value-based educational system may increase gender
awareness, promote equitable chances, and break down long-standing preconceptions. Additionally, this
strategy ensures that women, who make up about half of the population, are empowered to make
significant contributions, supporting India's vision of Viksit Bharat to national development. The
initiative not only bridges historical perspectives with modern needs but also promotes a holistic
paradigm where equity, dignity, and social harmony become central to the nation’s progress. In
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conclusion, the integration of ancient heritage and contemporary reforms holds immense potential to
shape an inclusive and empowered India, fulfilling the constitutional promise of justice, equality, and
human dignity for all.
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Abstract

This paper explores the interrelation between gender equality, women's empowerment, and social justice,
emphasizing their vital roles in sustainable development. Despite global advancements in women's rights,
pervasive discrimination and violence against women persist. Historical insights from Ancient India reveal a
complex legacy of women's empowerment, illustrating their significant contributions to education, agriculture,
and social leadership. The National Education Policy (NEP) 2020 reforms aim to enhance women's
empowerment through educational, social, health, economic, political, cultural, and legal initiatives.
Additionally, the NEP promotes social justice by advocating for gender equality, support for special needs
education, and equitable access to technology. By integrating ancient wisdom with modern reforms, the paper
advocates for a holistic approach to policy formulation and educational initiatives that prioritize environmental
sustainability and social equity.

Keywords: Women Empowerment, Social Justice, Ancient Indian Texts, Gender Roles, New Education Policy,
Viksit Bharat, Equality, Education.

Introduction
hile advancements have been made globally in enhancing gender equality and empowering
women in accordance with the Millennium Development Goals (which encompass equal
access to primary education for girls and boys), instances of discrimination and violence
against women and girls remain pervasive across various regions of the globe.
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Achieving gender equality is not only a critical human right but also an essential pillar for creating a
peaceful, thriving, and sustainable environment. Regrettably, it is reported that currently, 1 in 5 women
and girls aged 15-49 have encountered physical or sexual violence from a partner in the last year, and
there are 49 nations without any legal protections for women against domestic abuse. Ensuring that
women and girls have equal opportunities in education, healthcare, fair employment, and a voice in
political and economic decision-making will drive sustainable economic growth and contribute
positively to society and humanity as a whole. Establishing new legal standards that promote equality
for women in the workplace and the elimination of harmful practices directed at women is vital for
addressing the widespread gender-based discrimination found in numerous countries across the globe.

Women Empowerment and Social Justice

Empowerment in its broadest sense is the expansion of freedom of choice and action meaning, thereby
increasing one's authority and control over the resources and decisions that affect one's life.
Empowerment is a complex, multi-dimensional concept that encompasses various factors, including
physical, socioeconomic, political, mental, psychological, and attitudinal elements. Women's
empowerment can be seen as a process where women gain increased control over essential resources
material, human, and intellectual such as knowledge, information, and financial resources. This includes
access to money and decision-making power within their homes, communities, societies, and nations.
The term has become closely linked with the struggle for social justice and equality for women.

Empowerment involves transitioning from a state of enforced powerlessness to one of strength and
agency, fostering women's inherent abilities and positive self-perception. It is important to clarify that
empowering women does not mean granting them power to dominate or establish superiority over
others. Rather, women's empowerment is about helping women assert their own strength without
exploiting or mistreating men. Ultimately, it is about women enhancing their own lives, not about
overpowering others.

Gender equality and women empowerment are two sides of the same coin: progress towards gender
equality requires women empowerment and women empowerment requires increase in gender equality.
Social justice is the idea that everyone deserves equal rights, opportunities, and fair treatment in society.
It aims to ensure that all individuals have access to basic needs like education, healthcare, and
employment, regardless of their background, race, gender, or economic status. Social justice seeks to
address inequalities and protect the rights of marginalized groups, promoting fairness and equity. By
fostering a society where everyone can thrive and participate fully, social justice helps create a more
inclusive and harmonious community for all.
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Ancient India Perspectives on Gender Roles

The Vedic period saw the emergence of many remarkable women scholars who possessed extensive
knowledge of the Vedas and other texts. These women contributed by composing hymns and learning
music and dance. Even those from lower castes mastered skills such as spinning, weaving, embroidery,
and needlework. During this time, men and women were often treated equally in various aspects of life,
with scriptures providing several provisions for women's property rights. The beliefs outlined in the
Vedas continue to be honored by Hindus today. The Rig Veda, the oldest of these texts, was primarily
composed by priests but also included contributions from a few women. It contains some of the earliest
written accounts of various gods and goddesses. One well-known creation story involves the goddess
Aditi, who gives birth to the earth, personified as the goddess Prithvi, and represents a nurturing role
towards the deceased. Women participated in public sacrifices alongside men.

In the Hindu Puranas, feminine power was depicted as Shakti, which defeated the formidable demon
Mahisasura. Even the deity Rudra was depicted as Ardha-Narishwara, embodying both male and female
qualities. Manu, the Hindu lawgiver, stated that where women are honored, the gods was pleased, and
where they were not, all actions yield no fruit. The texts mentioned that both men and women should
learn sixty-four arts, including arithmetic, chemistry, poetry, music, dance, martial arts, carpentry, and
architecture. Additionally, women were believed to have invented agriculture, contributing to societal
stability. This advancement addressed issues like water scarcity, leading to the establishment of a
matriarchal system. Rights for women during the Vedic era included the ability to form their own
armies, participate in warfare, and have legal rights in court. Marriage was permitted after completing a
systematic study of celibacy, and only educated daughters were sent into marriage, reflecting a tradition
of imparting knowledge.

The role of women in Ancient Indian literature was significant, showcasing many intellectual females
without restrictions on learning Sanskrit, grammar, yoga, tantra, civil laws (dharma smritis),
philosophical concepts from the Vedas (Upanishads), or any form of art. Scholarly women were divided
into two categories: Brahmavadinis, who remained unmarried and dedicated their lives to studying the
Vedas, and Sadyodvahas, who studied until they married. Panini referenced female students learning
the Vedas. Women excelled in martial arts, Ayurveda, and philosophical discussions.

The Anarya culture was more feminist, while the Aryan culture was patriarchal. Women such as
Shurpanakha and Tarika from non-Aryan cultures, featured in the Ramayana, were respected heads of
their families. Evidence shows Aryan women also studied the Vedas, with some participating in
philosophical debates. One prominent scholar from this era was Gargi, a philosopher from the 7th
century BCE, who actively engaged in debates and challenged male scholars, including discussions
with Yajnavalka.
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Lilavati, the daughter of mathematician Bhaskara Acharya, also emerged as a notable mathematician.
This demonstrates that society was no longer conservative towards women's education, allowing many
to achieve significant knowledge. Other scholars like Lopamudra, a Vedic poet from the 3rd
millennium BCE, and Maitreyi, a 6th-century BCE scholar involved in metaphysical debates, further
highlight women's contributions. Additionally, women were educated in music, dance, medicine, and
warfare, with notable figures like Kaikai, the wife of King Dasharatha, fighting against demons.

Buddhism allowed women to join the Sangha for educational purposes. During the Mauryan era,
women held positions as bodyguards, spies, and Striadhyakshamahamatras, but their social status
remained low. Upper-class women were often required to observe purdah, and practices like polygamy
and widow burning were prevalent. The Arthashastra enforced further restrictions on women, as
Kautilya disregarded their liberation, denying them autonomy without their husband's consent. The
Gupta kings were patrons of education, establishing renowned universities like Nalanda and Taxila,
where women were allowed to study. However, after the Gupta period, the situation for women
deteriorated due to foreign invasions, leading to the rise of purdah, child marriage, sati, and the
devadasi system.

Today, it is ironic that while Western civilization once denied women equal rights, it now promotes
gender equality. Conversely, early Vedic society granted equal rights, yet some contemporary
individuals oppose providing women access to Vedic education and rituals. In the 9th century, during
Shankaracharya’s time, a notable debate occurred between him and Mandan Misra's wife, Bharti, the
world's first female judge, showcasing women's education and intellectual capacity. This debate lasted
over a year, illustrating the high level of education among women at that time.

Women significantly contributed to society in ancient India, enjoying freedom and equality in
education, knowledge, and rituals. They participated in scholarly debates with men and played vital
roles in various fields, including agriculture, administration, and spiritual practices. Women also had
property rights, although these were sometimes limited. As India remained primarily an agricultural
society, women assisted men in seasonal activities.

Despite their historical involvement, women were discouraged from learning the authentic chanting of
the Vedas, as mastering these requires full dedication to a guru. Consequently, the oral transmission of
Vedic knowledge was largely left to male Brahmins, since books alone cannot teach proper recitation.
Katyana referred to female teachers as Upadhyaya or Upadhyayi. Ashoka's daughter, Sanghamitra, was
also noted for her contributions to Buddhism. Jain texts mention the Kousambi princess Jayanti, who
remained single to focus on religion and philosophy. Many Buddhist nuns composed hymns, and
women enjoyed educational rights in areas such as painting, music, Sanskrit plays, and fine arts, along
with the freedom to make personal choices.
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NEP 2020 Reforms for Women Empowerment

1. Educational Empowerment: Educational empowerment ensures equal access to quality
education, provides skill-based vocational training aligned with market needs, and offers
scholarships and grants to support women in pursuing higher education and professional
growth.

2. Social Empowerment: Social Empowerment focuses on encouraging women's active
participation in community life and leadership roles, challenging restrictive social norms and
stereotypes that limit their opportunities, and building strong support networks through
women ' s groups that promote collaboration, solidarity, and mutual support.

3. Health Empowerment: Health Empowerment ensures women's access to comprehensive
healthcare services, including reproductive care, promotes health education on physical,
sexual, and reproductive health, and provides mental health support to enhance emotional
wellbeing and overall quality of life.

4. Economic Empowerment: Economic Empowerment focuses on ensuring equal access to
employment opportunities with fair wages, supporting women's entrepreneurship through
training, resources, and financial assistance, and promoting financial independence by
improving access to banking services, credit facilities, and financial literacy programs.

5. Political Empowerment: Political Empowerment aims to increase women' s representation in
political and decision-making positions, encourage active participation and advocacy in
political processes, and promote leadership development through training and support that
build skills and confidence,

6. Cultural Empowerment: Cultural Empowerment promotes positive and diverse
representation of women in media, literature, and the arts, supports women' s roles in
preserving and promoting cultural heritage, and celebrates their achievements and
contributions across various fields,

7. Legal Empowerment: Legal Empowerment focuses on ensuring women' s access to legal
rights and protections against discrimination, violence, and exploitation, raising awareness
about their legal rights and ways to assert them, and advocating for legal and policy reforms
that strengthen women ' s rights and status in society.

NEP 2020 Reforms for Social Justice

1. Gender Equality: The National Education Policy (NEP) 2020 emphasizes gender-sensitive
education by aiming to eliminate gender disparities and biases, ensuring equal opportunities
and a safe, inclusive, and supportive learning environment for all students.
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2. Special Education and Early Intervention: The policy emphasizes early identification and
timely intervention for children with special needs, highlighting the importance of providing
appropriate support and resources to ensure their holistic development.

3. Multidisciplinary and Holistic Learning: The policy promotes a multidisciplinary approach
to education that breaks down traditional hierarchies between disciplines, enabling students to
pursue their interests and talents freely, irrespective of societal norms or biases.

4. Socio-Economic Equity: The policy aims to bridge the digital divide by ensuring access to
technology and online resources for students from disadvantaged backgrounds, so that lack of
access does not hinder their educational opportunities.

5. Flexibility in Education: NEP multidisciplinary framework and multiple exit options in
higher education are designed to accommodate diverse interests and abilities, thereby
promoting greater equity and wider access to higher learning.

6. Technology and Access: The NEP emphasizes the integration of technology in education to
improve access to learning resources and bridge the digital divide, particularly for students in
remote and underserved areas.

7. Multilingualism: The NEP encourages using the mother tongue or local language as the
medium of instruction in the early years of schooling, helping bridge linguistic barriers and
ensuring equal educational access for children from diverse linguistic backgrounds.

Integration of Ancient Wisdom With Modern Reforms

1. Policy Formulation: Vedic teachings stress balance and harmony with nature, inspiring
environmental policies that favor long-term ecological integrity over short-term gains. By
integrating traditional knowledge in land use and treating rivers as lifelines, governance can
ensure development respects natural limits and sustains environmental balance.

2. Educational Initiatives: Integrating Vedic concepts like Rta(cosmic order) and Prakriti
(nature) into education fosters ecological responsibility by teaching students to view nature as
a living entity. This approach promotes coexistence and enriches environmental learning
through a blend of science and cultural heritage.

3. Sustainable Practices: Guided by Ahimsa, individuals can adopt eco-friendly habits such as
conserving resources, reducing consumption, and following Ayurvedic principles of
sustainable living, thereby supporting both personal well-being and environmental health.
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Conclusion

Achieving gender equality and women's empowerment is essential for fostering a just and sustainable
society. The historical contributions of women in Ancient India highlight the potential for
empowerment through education and leadership, while contemporary reforms like NEP 2020 provide a
framework for addressing existing disparities. The integration of ancient wisdom with modern
educational and social policies can enhance societal well-being and promote environmental
stewardship. By prioritizing equal opportunities and challenging discriminatory practices, we can pave
the way for a future where women and marginalized groups thrive, thereby contributing to the overall
progress of humanity.
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Abstract

India’s journey toward Viksit Bharat 2047 calls for a higher education system that produces leaders grounded in
ethics, resilience, and socio-cultural consciousness. The National Education Policy (NEP) 2020, with its strong
emphasis on multidisciplinary learning, value-oriented education, and institutional accountability, creates an
opportunity to revisit classical Indian texts for leadership development in the management stream. This study
explores how ethical teachings from the Bhagavad Gita and strategic governance principles from the Arthashastra
can be systematically infused into NEP's higher education framework to nurture responsible and future-ready
management graduates. Using a qualitative document analysis approach, the paper examines convergences
between ancient Indian philosophies and NEP’s provisions on holistic development, ethical reasoning, and
professional leadership. The analysis identifies three areas of synergy: (a) dharma-driven leadership that shapes
moral clarity and duty consciousness, (b) strategic intelligence and institutional governance inspired by Kautilyan
thought, and (c) value-based decision-making closely aligned with NEP'’s vision for transformative learning. The
findings suggest that integrating Indic wisdom with contemporary management education can strengthen ethical
readiness, enhance societal responsibility, and cultivate leaders equipped for complex governance challenges. The
paper proposes a culturally grounded, policy-aligned framework for value-based leadership education that
supports India’s development goals.

Keywords: Ethical leadership, Bhagavad Gita, Arthashastra, NEP 2020, Higher education in management..
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Introduction

thical leadership has emerged as a critical component of management education, especially as

India envisions its long-term developmental aspirations under Viksit Bharat 2047. The National

Education Policy (NEP) 2020 places strong emphasis on creating value-driven,
multidisciplinary, and socially responsible graduates who can contribute to nation-building through
ethical practice and professional integrity (Aithal & Aithal, 2020). While global frameworks for
leadership education often draw from Western management philosophies, India’s rich intellectual
heritage offers equally powerful insights that remain underutilised within contemporary higher
education. Classical Indian texts such as the Bhagavad Gita and the Arthashastra provide sophisticated
perspectives on ethics, governance, strategic thinking, and leadership—dimensions crucial for shaping
competent management professionals.

The Bhagavad Gita is widely recognised as a timeless guide to ethical action, self-regulation, and duty
consciousness. Scholars note its relevance to modern leadership due to its focus on clarity of purpose,
emotional balance, and decision-making grounded in dharma (Rangarajan, 2013). Its teachings promote
equanimity, responsible action, and commitment to societal welfare—principles consistent with NEP’s
objective of nurturing compassionate and reflective learners. In parallel, Kautilya’s Arthashastra
presents a sophisticated framework of statecraft, organisational governance, and strategic intelligence.
Researchers argue that its insights into management, accountability, and institutional ethics remain
applicable to contemporary organisational contexts (Bodhi, 2019). Taken together, these texts offer a
culturally rooted foundation for value-based leadership through a uniquely Indian lens.

The NEP’s higher education framework encourages the integration of Indian Knowledge Systems
(IKS), multidisciplinary learning, and ethical reasoning across management curricula. Provisions such
as outcome-based education, holistic development, and professional capacity-building highlight the
policy’s orientation toward producing leaders equipped with moral clarity and strategic competence
(Nair, 2021). This convergence between civilizational thought and policy aspiration creates an
opportunity to create leadership models that blend ancient wisdom with contemporary educational
imperatives.

Despite extensive scholarship on Western leadership theories, limited research examines the synergy
between NEP 2020 and classical Indian ethical-philosophical traditions within the management stream.
Existing studies often treat the Bhagavad Gita and Arthashastra as standalone philosophical texts rather
than as resources for modern curriculum innovation. This gap highlights the need for a structured
academic exploration of how Indic ethical frameworks can support NEP’s goal of nurturing leaders
capable of ethical action and strategic thought.
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This paper addresses this gap by analysing intersections between NEP’s higher education provisions
and ethical leadership principles drawn from the Bhagavad Gita and Arthashastra. By examining these
convergences, the study proposes an integrative framework aimed at strengthening ethical preparedness
among management learners and enhancing India’s capacity to produce responsible leaders aligned
with the vision of Viksit Bharat.

Literature Review

Digital transformation has emerged as a central force reshaping higher education, particularly in the
management discipline where industry expectations are rapidly evolving. Researchers note that digital
tools, artificial intelligence applications, and virtual learning environments support deeper engagement,
collaborative learning, and the development of analytical competencies required in modern
management roles (Gupta & Bose, 2021). In India, these changes find structural alignment with the
National Education Policy 2020, which encourages universities to adopt learner-centric, flexible, and
technology-enabled educational frameworks (Ministry of Education, 2020).

Management education worldwide has increasingly embraced technologically enriched pedagogies such
as flipped classrooms, digital simulations, and analytics-driven decision-making exercises. These
methods strengthen conceptual understanding while enhancing employability-related skills (Sangra&
Wheeler, 2022). Indian institutions, particularly after the pandemic, witnessed an accelerated transition
toward hybrid learning models. Studies reflect that although digital learning environments improved
accessibility and continuity, they also exposed gaps in faculty digital literacy, student readiness, and
institutional support systems (Dhawan, 2020; Mishra, 2021).

Within the management stream, NEP 2020 encourages outcome-based education, multidisciplinary
course pathways, and credit mobility through mechanisms like the Academic Bank of Credits. Such
provisions provide management students with broader exposure to contemporary subjects, including
business analytics, leadership studies, entrepreneurship, and emerging digital competencies (Aithal &
Aithal, 2021). Literature also highlights that digital proficiency contributes significantly to building
employability, as organisations increasingly seek graduates capable of working with data-driven tools
and digital communication platforms (Kumar & Raghav, 2023).

Despite its transformative potential, scholars recognise persistent implementation challenges. These
include variability in technological infrastructure, inconsistent digital access among students, and the
need for systematic faculty development programs. As institutions adapt to NEP guidelines, there is a
growing need for empirical studies that examine the long-term effects of digitalisation on learning
outcomes, skill development, and overall quality of management education in India.
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Research Gap

Existing scholarship offers substantial insights into digital transformation, pedagogical innovation, and
technology-enabled learning in higher education, yet several gaps remain in the specific context of
management education under the National Education Policy 2020. Previous studies have examined
online learning experiences, digital readiness, and the broader impact of NEP reforms on curriculum
restructuring, but very few studies explore how these reforms translate into discipline-focused outcomes
within management programs (Mishra, 2021; Aithal & Aithal, 2021). The integration of digital tools,
artificial intelligence applications, and hybrid learning environments has been analysed largely at a
general institutional level, creating limited understanding of how these interventions shape managerial
skill formation and decision-making competencies.

Another gap concerns the alignment between NEP’s multidisciplinary and outcome-based mandates and
the actual learning pathways followed by management students. While literature highlights the benefits
of flexible credit structures and interdisciplinary exposure, empirical evidence on how these provisions
enhance employability, leadership capacity, or digital fluency in the management stream remains
insufficient (Kumar & Raghav, 2023). Much of the existing research focuses on challenges related to
infrastructure or faculty readiness, leaving a conceptual and empirical vacuum on the long-term impact
of NEP-driven digital reforms on academic quality and professional preparedness in management
education.

There is also limited inquiry into students’ and faculty perspectives on the effectiveness of technology-
driven pedagogies such as simulations, analytics-based exercises, and virtual collaborative projects that
are increasingly central to management learning. As institutions continue adjusting to NEP’s
expectations, a deeper investigation is needed to understand how digital transformation supports or
constrains the development of competencies required for a Viksit Bharat vision. This research aims to
address these gaps by examining the emerging intersections between digital reforms, pedagogical
practices, and skill development in the management higher education ecosystem.

Objectives of the Study

1. To examine how NEP-driven digital and pedagogical reforms are influencing the structure,
delivery, and learning experiences within management education in India.

2. To analyse the extent to which technology-enabled learning, including Al-supported tools and
hybrid models, contributes to the development of managerial competencies and employability
skills.

3. To explore faculty and student perceptions regarding the effectiveness, challenges, and
readiness associated with digital transformation in the management higher education
ecosystem.
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4. To identify gaps between NEP’s policy expectations and ground-level implementation in
management programs, and to propose strategic directions for strengthening digital readiness
and academic quality.

Research Methodology
The study employs a dual-stage qualitative design to explore how NEP-driven digital reforms are
influencing management education in India. This approach allows for a structured yet flexible
interpretation of both policy documents and contemporary academic literature without relying on
primary data collection.

The first stage involves qualitative document analysis of key policy sources, including the National
Education Policy 2020, AICTE norms for management programs, and reports issued by the Ministry of
Education. These documents are examined through systematic coding to identify patterns related to
digital integration, curricular flexibility, multidisciplinary learning, and employability-focused reforms.
Document analysis provides clarity on policy intent and highlights the conceptual foundations shaping
the future of management education.

The second stage uses thematic mapping of scholarly literature published between 2018 and 2024.
Sources from Google Scholar, Scopus, and ERIC are reviewed to identify themes such as digital
readiness, technology-enabled pedagogy, faculty capacity-building, student engagement, and the
effectiveness of hybrid learning environments. These themes are then compared with insights from
policy analysis to understand areas of alignment, gaps, and emerging trends.

Integrating evidence from both policy texts and academic studies allows for a clearer and more
balanced interpretation. The dual-stage qualitative design provides a coherent and transparent method
for understanding how digital transformation under NEP is reshaping learning experiences, skill
development, and professional preparedness within the management higher education ecosystem.

Conceptual Model

The conceptual model proposed in this paper integrates the philosophical depth of the Bhagavad Gita
and the strategic governance insights of the Arthashastra with the structural aspirations of the National
Education Policy (NEP) 2020 for higher education, specifically within the management stream. The
model is rooted in the understanding that value-based leadership, ethical decision-making, and context-
responsive managerial competence are central to preparing graduates for the vision of Viksit Bharat.

The Bhagavad Gita contributes a foundational moral compass through its emphasis on inner discipline,
duty-consciousness (svadharma), equanimity in action, and integrity-driven leadership. These principles
illuminate the personal and ethical dimensions of managerial conduct. By contrast, the Arthashastra
provides the pragmatic counterpart—an advanced understanding of governance systems, strategic
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foresight, organizational stability, and public welfare administration. Together, the two texts offer a
dual-value orientation; moral clarity and strategic competence.

The NEP 2020 framework emphasises holistic learning, multidisciplinary exposure, experiential
understanding, and the development of socially responsible professionals. Within management
education, the policy advocates the formation of leaders capable of navigating dynamic economic
environments while upholding ethical rigor. The proposed model positions the Bhagavad Gita’s ethical
teachings and the Arthashastra’s strategic doctrines as reinforcing pillars that align with NEP’s
emphasis on competency-based learning, character formation, global citizenship, and leadership
development.

The model conceptualises three interacting layers. The first is the ethical foundation, derived from the
Bhagavad Gita, which shapes the learner’s value system, emotional balance, decision orientation, and
sense of purpose. The second is the strategic-operational layer, grounded in the Arthashastra, which
influences analytical reasoning, governance perspectives, resource management, and adaptive planning.
The third layer is the NEP-aligned academic ecosystem, which serves as the enabling environment
where these classical insights are translated into curricular components, pedagogy, and assessment.

Together, these layers constitute an integrated educational pathway. The model argues that ethical
clarity without strategic skill may lead to idealism without execution, while strategic capability without
ethical grounding risks utility without responsibility. The fusion of the two, supported by NEP’s
competency-driven framework, enables a more balanced and culturally rooted educational structure for
management learners.

This conceptual model therefore positions Indian knowledge systems not as supplementary cultural
references but as epistemic contributors to contemporary educational reform. It also offers a pathway to
bridge philosophical wisdom with operational leadership demands, thereby supporting NEP’s aspiration
to cultivate visionary, values-driven leaders for a developed India.
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Findings

The analysis indicates that NEP 2020 places significant emphasis on value-driven learning, ethical
leadership, and holistic development, elements that naturally align with teachings from the Bhagavad
Gita and the Arthashastra. Within the management stream, policy directives encourage institutions to
cultivate graduates who demonstrate responsible decision-making, moral clarity, and societal
commitment. These expectations correspond with the Gita’s focus on disciplined action, self-mastery,
and duty, and with the Arthashastra’s perspectives on strategic thinking, governance, and
accountability.

Scholarship reviewed for the study shows that management institutions have begun integrating ethical
reasoning, behavioural skills, and leadership training into their programs. However, the use of
indigenous knowledge systems remains limited and largely unstructured. The findings suggest that
embedding concepts such as nishkama karma from the Gita and principled statecraft from the
Arthashastra can enrich management students’ ethical foundations and support the development of
reflective leadership.
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Policy analysis further highlights NEP’s encouragement of multidisciplinary learning, which creates
room for management curricula to incorporate cultural and philosophical perspectives. Despite this
conceptual openness, practical adoption varies across institutions. While digital tools, hybrid
classrooms, and Al-enabled learning environments have been widely adopted, the ethical component of
leadership education continues to receive uneven emphasis. This imbalance becomes particularly
significant for the vision of Viksit Bharat, where leadership is expected to blend competence with moral
responsibility.

Another pattern that emerged concerns the interaction between digital transformation and value-based
learning. Technology-enhanced platforms increase flexibility and access, yet they do not inherently
foster ethical judgment unless supported by guided reflection, contextual material, and structured
learning experiences. Integrating insights from ancient Indian texts into digital and blended models may
provide a more balanced approach that nurtures both technical skills and ethical sensibilities.

The findings indicate that NEP provides a strong conceptual foundation for merging ancient ethical
wisdom with modern management education. Meaningful curriculum redesign, faculty training, and
institutional support are needed to translate this potential into practice.

Implications

The study’s insights point to several implications for strengthening management education within the
framework of NEP 2020. One clear implication is the need for curriculum designers to embed ethical
and culturally grounded perspectives more deliberately into management programs. The teachings of
the Bhagavad Gita and the Arthashastra offer well-developed frameworks for responsible leadership,
self-governance, and strategic thinking, and their inclusion can deepen students’ understanding of
ethical behaviour in organisational settings.

Another implication concerns faculty preparedness. Educators may require orientation and training to
integrate ancient Indian philosophical perspectives meaningfully into contemporary management topics
such as organisational behaviour, leadership, governance, and decision-making. Workshops,
interdisciplinary collaborations, and resource development can support faculty in linking classical ideas
with modern managerial contexts.

Digital transformation within higher education also carries important implications. Technology-driven
tools create opportunities to present ethical dilemmas, reflective exercises, and context-based
simulations inspired by the Gita and the Arthashastra. However, effective use of digital platforms
requires careful pedagogical planning. Institutions need to ensure that digital innovations reinforce
ethical reasoning rather than functioning solely as content-delivery mechanisms.
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Institutional policy is another area that may benefit from these insights. Universities and management
schools can draw on NEP’s emphasis on holistic development to establish initiatives that promote
value-based leadership through cultural, philosophical, and experiential learning. This may involve
introducing elective courses, organising dialogue-based seminars, or integrating reflective assessments
across subjects to encourage sustained engagement with ethical principles.

The vision of Viksit Bharat 2047 strengthens these implications by emphasising the need for leaders
who combine competence with moral commitment. Management graduates who engage with the ethical
guidance offered by the Gita and the Arthashastra may be better prepared to navigate complexity, act
with integrity, and contribute responsibly to national development. The insights from this study
highlight opportunities for institutions to align management education more closely with India’s
cultural heritage and long-term developmental aspirations.

Conclusion

The study highlights that NEP 2020 creates a favourable environment for integrating India’s ethical and
philosophical heritage into modern management education. The policy’s emphasis on holistic
development, value-oriented learning, and leadership grounded in social responsibility aligns closely
with the moral guidance of the Bhagavad Gita and the practical wisdom of the Arthashastra. These texts
provide enduring insights on disciplined action, ethical judgment, strategic thinking, and responsible
governance—qualities that remain essential for leaders navigating today’s rapidly evolving economic
and organisational landscape.

The findings indicate that management institutions have embraced many structural reforms
recommended by NEP, especially in the areas of digital learning, multidisciplinary exposure, and
flexible curriculum design. However, the ethical and cultural dimensions of leadership development are
yet to be fully realised. Incorporating ancient Indian knowledge systems can enrich management
pedagogy by offering students a deeper moral compass and a broader intellectual foundation for
decision-making.

The study reinforces the idea that culturally rooted frameworks can coexist with contemporary
management theories and digital pedagogies. Doing so can help produce graduates who are not only
professionally skilled but also guided by clarity of purpose, emotional maturity, and ethical conviction.
Such qualities are central to India’s vision of Viksit Bharat, which calls for leaders who can contribute
to national development with integrity, foresight, and a strong sense of responsibility.

Future Scope of the Study
The present study offers several directions for deeper exploration as institutions seek to align
management education with NEP’s vision and India’s cultural knowledge systems. One promising
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avenue is the development of empirical research that examines how value-based leadership modules
inspired by the Bhagavad Gita and the Arthashastra influence student attitudes, ethical reasoning, and
decision-making skills. Surveys, classroom interventions, and reflective assessments could help
measure the impact of culturally rooted content on learners.

Future work may also investigate curriculum design models that systematically incorporate ancient
philosophical teachings into contemporary management subjects. Comparative studies across
universities could provide insights into effective strategies, challenges, and variations in
implementation. This would support institutions in designing frameworks that balance disciplinary rigor
with ethical and cultural sensitivity.

Digital learning environments present another area for expanded study. Researchers could explore how
virtual simulations, case-based digital modules, and interactive learning platforms can adapt the ethical
lessons of ancient Indian texts for technologically rich classrooms. Such studies would help institutions
use digital tools not just for content delivery but for deepening reflective and ethical learning.

There is also scope to examine faculty perspectives and readiness for teaching culturally anchored
leadership concepts. Understanding the training needs, pedagogical preferences, and perceived
challenges of educators can guide professional development programs and institutional planning.

Future scholarship can further analyse how integrating indigenous knowledge into management
education contributes to the broader goals of Viksit Bharat. Longitudinal studies that track graduate
outcomes may reveal whether such education enhances leadership quality, societal engagement, and
responsible organisational behaviour.
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Abstract

Ancient water management systems in India embody a deep understanding of hydrology, ecology, and community-
based governance developed over centuries of climatic uncertainty. In the contemporary context of climate change,
rapid urbanization, groundwater depletion, and increasing frequency of floods and droughts, these traditional
systems offer valuable models for resilient infrastructure development. This research article examines selected
indigenous water management practices such as tanks, stepwells, johads, and watershed systems, and evaluates
their relevance for present-day urban and rural infrastructure planning. Through qualitative analysis and
illustrative case studies, the paper demonstrates that ancient water systems are ecologically sustainable,
economically viable, and socially inclusive. The study argues that integrating traditional ecological knowledge
with modern technological approaches can significantly enhance India’s climate resilience and water security.

Keywords: Ancient water systems, climate resilience, traditional ecological knowledge, sustainable infrastructure,
India.

Introduction
ater has historically shaped the spatial organization, economy, and culture of Indian society.
From the Indus Valley Civilization to medieval and early modern periods, communities
across diverse climatic zones evolved decentralized water management systems suited to
local rainfall patterns, terrain, and ecological conditions. These systems included tanks in peninsular
India, stepwells in western India, johads in arid Rajasthan, and canal-based irrigation in riverine plains.

*Lecturer in Geography, GFGC, Harugeri, Karnataka.
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However, post-independence water infrastructure in India has largely shifted toward centralized,
technology-intensive models such as large dams, deep borewells, and piped water supply networks.
While these systems initially improved access, they have also contributed to groundwater depletion,
ecological degradation, urban flooding, and socio-economic inequalities. Climate change has further
intensified these challenges by increasing rainfall variability and hydrological extremes.

In this context, ancient water management systems are gaining renewed attention as climate-resilient
alternatives. Their design principles—rainwater harvesting, groundwater recharge, gravity flow, storage
efficiency, and community management—offer sustainable solutions adaptable to both urban and rural
settings. This article explores how these traditional systems can serve as blueprints for resilient
infrastructure development in India.

Conceptual Framework: Traditional Ecological Knowledge and Water Resilience

Traditional ecological knowledge (TEK) refers to cumulative, place-based knowledge developed
through long-term interaction between communities and their environment. In water management, TEK
emphasizes harmony with natural systems rather than domination over them. Ancient Indian water
structures were integrated into landscapes, respecting watershed boundaries, soil characteristics, and
seasonal rainfall cycles.

Resilience, in infrastructure terms, refers to the capacity of systems to absorb shocks, adapt to change,
and continue functioning under stress. Ancient water systems inherently exhibit resilience due to
decentralization, redundancy, low energy dependence, and strong community stewardship. These
attributes make them particularly relevant in the era of climate change.

Objectives of the Study
To examine the characteristics and functioning of ancient water management systems in India.
1. Toanalyze their role in enhancing urban and rural water resilience.
2. Toevaluate selected case studies illustrating successful traditional water practices.
3. To assess the applicability of these systems in contemporary infrastructure planning.
4. To propose recommendations for integrating traditional water wisdom into modern
development frameworks.
Research Hypotheses
Ancient water management systems are inherently climate-resilient due to their ecological design.
1. Decentralized traditional water infrastructure is more sustainable than centralized systems.

2. Community participation significantly enhances long-term water resource sustainability.
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3.

Integration of traditional systems with modern planning can reduce water-related disasters.

Methodology
The study adopts a qualitative and descriptive research methodology based on:

1.

Review of secondary literature including academic journals, government reports, and historical
texts.

Comparative analysis of traditional water systems across different climatic regions of India.

Use of illustrative case studies to demonstrate practical relevance and outcomes.

Ancient Water Management Systems in India: Case Studies

1.

Tank Irrigation Systems of South India: Tank systems in Karnataka, Tamil Nadu, and
Andhra Pradesh consist of interconnected reservoirs designed to capture monsoon runoff.
These tanks recharge groundwater, regulate floods, and provide irrigation during dry seasons.
Their decline due to urban expansion and neglect has resulted in water scarcity, while
restoration projects have demonstrated improved groundwater levels and agricultural
productivity. Tank irrigation is a traditional water management system in South India that
involves capturing and storing rainwater behind earthen embankments, known as bunds. This
system is highly suited to the Peninsular plateau's hard rock terrain and undulating relief,
which makes digging deep wells or canals difficult.

Key Components:
e Tank Bund: A crescent-shaped earthen embankment built across a slope to trap runoff.

e Surplus Weir: A masonry structure that safely releases excess water during heavy rains
to prevent the bund from breaching.

e Sluice: A gated outlet that regulates the release of water from the tank into distribution
channels.

e  Ayacut: The specific command area or farmland irrigated by a particular tank.

System vs. Non-System Tanks

e System Tanks: These are connected to a river or stream via a feeder channel, receiving
water from both the river and their own catchment area.

e Non-System Tanks: Also called isolated tanks, these rely solely on local rainfall and
surface runoff from their immediate surroundings.
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e Cascades: Many tanks are organized in a cascade or chain pattern, where the surplus
water from one tank flows into the next one downstream, maximizing water use across
a landscape.

Regional Importance

e Leading States: Andhra Pradesh, Telangana, and Tamil Nadu are the primary
practitioners of tank irrigation.

e Tamil Nadu: One of the most prominent states, where these tanks are traditionally
known as Eris.

e Sustainability: Tanks provide ecological benefits like recharging groundwater,
providing a habitat for wildlife, and supporting local fisheries.

Modern Challenges
In 2025, these systems face several critical issues:

e Decline: The share of tank-irrigated land has dropped significantly (from ~14% in the
1960s to roughly 3-4% today) due to the rise of private borewells.

e Siltation: Accumulated sediment reduces water storage capacity, requiring frequent and
costly desilting.

e Encroachment: Growing urbanization and agricultural expansion have led to illegal
construction or farming within tank beds and feeder channels.

e Maintenance: Traditional community-led management systems (like Kudimaramathu)
have largely weakened, leading to neglected infrastructure.

Stepwells (Baolis and Vavs) of Western India: Stepwells in Gujarat and Rajasthan represent
architectural responses to arid climates. Their deep, stepped structures minimized evaporation
and ensured year-round water availability. Beyond utility, stepwells served as social and
cultural spaces, reinforcing collective responsibility for water conservation. Stepwells, known
as Baolis in Rajasthan and Vavs in Gujarat, are unique subterranean architectural marvels of
Western India designed to harvest and store water in arid climates.

Core Purpose and Function

e Water Management: Built to provide year-round access to groundwater, they reached
deep into the earth to tap into aquifers, ensuring water during long dry spells.
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e Climate Control: Because they are built underground, the temperature at the bottom
remains significantly cooler (about 5-6°C lower) than at the surface, providing a retreat
from the scorching heat.

e Social and Religious Hubs: They served as community gathering spots for socializing,
particularly for women who collected water. Many also functioned as "water temples"
or subterranean shrines for rituals and ceremonies.

Architectural Features

e Structural Design: They typically consist of a vertical well shaft and a long, stepped
corridor with multi-story pavilions that provide shade and structural support.

o Style and Ornamentation: Hindu-style stepwells often feature intricate carvings of
deities and mythological scenes (like the Maru-Gurjara style). Islamic-era stepwells
(from the 15th century onward) introduced arches, domes, and floral motifs while
avoiding human figures.

Iconic Examples in Western India

e Rani ki Vav (Patan, Gujarat): A UNESCO World Heritage site built in the 11th century.
Designed as an "inverted temple," it features seven levels and over 500 major sculptures
primarily dedicated to Lord Vishnu.

e Chand Baori (Abhaneri, Rajasthan): One of the deepest and largest in the world, it
features 3,500 narrow, perfectly symmetrical steps descending 13 stories.

e Adalaj ni Vav (Gandhinagar, Gujarat): Completed in 1499, this five-story structure is a
masterpiece of Indo-Islamic architecture, blending Hindu carvings with Islamic
geometric patterns.

e Dada Harir Vav (Ahmedabad, Gujarat): An octagonal five-story stepwell built in 1485,
known for its intricate stone-carved pillars and cool internal environment.

Johads of Rajasthan: Johads are small earthen check dams constructed across slopes to
harvest rainwater. Community-led revival of johads transformed drought-prone regions into
water-secure landscapes, improving soil moisture, agriculture, and biodiversity. Johads are
traditional, community-managed rainwater harvesting structures primarily used in the arid
regions of Rajasthan, particularly in the Alwar district. They are crescent-shaped earthen check
dams built across the natural slope of the land to capture monsoon runoff.
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Key Characteristics

¢ Design and Function: Johads consist of a mud and rubble embankment (bund) built on
three sides of a depression, leaving the fourth side open for water entry. They slow
down rainwater flow, allowing it to percolate into the ground to recharge underground
aquifers and raise the local water table.

e Purpose: Primarily used for groundwater recharge, they also provide surface water for
drinking (for both humans and cattle) and irrigation throughout the dry months.

e Community Management: These structures are typically built and maintained through
shramdaan (voluntary labor) by the village community, fostering a sense of local
ownership and self-reliance.

Modern Revival

e Tarun Bharat Sangh (TBS): Led by Rajendra Singh (known as the "Waterman of
India"), the NGO TBS spearheaded a massive revival of johads starting in 1985.

e Impact: By 2025, thousands of johads have been constructed or restored, transforming
formerly drought-stricken "dark zones" into water-secure areas. This revival has led to:

e  The return of perennial flow in previously dried-up rivers like the Arvari.
e Increased agricultural productivity, allowing farmers to grow multiple crops a year.

e Improved local ecology and forest cover.

Difference from Khadins
* While both are traditional Rajasthani systems, they differ in design and location:

e Johads: Usually saucer-shaped or crescent-shaped depressions in lower elevations,
often used for multiple purposes including livestock and domestic use.

e Khadins: Long linear earthen embankments (100-300m) built across sloping
agricultural fields, primarily designed for moisture conservation to support crop
cultivation directly on the stored water bed.

Watershed Management in Ralegan Siddhi: Watershed management in Ralegan Siddhi, a
village in Maharashtra's Ahmednagar district, is widely regarded as a premier model of
community-led environmental and social transformation in India. Led by social activist Anna
Hazare starting in 1975, the initiative transformed a drought-prone, impoverished village into a
self-sufficient, green oasis through sustainable water conservation and social reform.
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Core Watershed Management Strategies
The project employed simple, low-cost traditional technologies to trap rainwater and recharge
groundwater:

e Water Harvesting Structures: Villagers constructed nalla bunds (37 total), check
dams, and gully plugs to prevent runoff and allow water to percolate into the soil.

e Percolation Tanks: An old, leaking government-built percolation tank was renovated
through community labor, increasing its storage capacity to over 323,000 cubic meters.

e Afforestation: Over 400,000 to 500,000 trees were planted on the surrounding hillsides
to prevent soil erosion and improve water retention.

e Community Wells: Eight community wells were dug near recharged aquifers to
provide shared irrigation for hundreds of acres.

Social & Ethical Framework (Moral Codes)
The success relied heavily on strict social discipline and collective participation known as
Shramdan (voluntary labor). Anna Hazare introduced five voluntary codes of conduct:

e Banon Open Grazing: To allow new vegetation and trees to grow without destruction.
e Ban on Tree Felling: To protect the village's green cover.

e Ban on Alcohol: Illicit liquor dens were closed to eliminate social evils and improve
family health.

¢ Family Planning: Encouraged to control population growth.
e Ban on Water-Intensive Crops: Crops like sugarcane were banned in favor of low-
water demand crops like pulses and oilseeds.
Impact and Outcomes
e Groundwater Recharge: The water table rose from a depth of 20 meters to 6.5 meters.

e Agricultural Growth: Irrigated land increased from just 70 acres in 1975 to over 2,500
acres. Agricultural production increased fourfold, turning the village from food-
deficient to a food exporter.

e Economic Prosperity: Per capita income increased nearly ninefold, and the village
became a hub for dairy production, with milk yields rising from 300 liters to 4,000 liters
daily.
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e Social Equality: The project successfully integrated Dalits into the community and
largely eliminated caste discrimination and the dowry system.

Today, Ralegan Siddhi serves as a "living laboratory" for sustainable development, with a
training center that teaches these watershed techniques to other villages across India.

Ralegan Siddhi demonstrates the effectiveness of traditional watershed management, including
contour bunding and percolation tanks. These measures revived groundwater levels, reduced
migration, and strengthened rural livelihoods, making the village a national model of
sustainable water governance.

Findings
e Ancient water systems are environmentally sustainable and economically cost-effective.
e These systems enhance groundwater recharge and reduce flood and drought vulnerability.
e  Community ownership and participatory management are critical to long-term success.

e Modern water infrastructure often ignores local hydrological conditions, leading to
inefficiencies.

e Hybrid approaches combining traditional knowledge and modern technology offer optimal
outcomes.

Recommendations

e Policy Integration: Traditional water systems should be incorporated into urban master plans
and rural development policies.

e Restoration Initiatives: Government programs should prioritize revival of tanks, stepwells,
and watershed structures.

e Decentralized Planning: Promote community-managed, small-scale water infrastructure over
centralized systems.

e Urban Application: Integrate rainwater harvesting and traditional storage concepts into smart
city planning.

e Education and Research: Include traditional ecological knowledge in academic curricula and
professional training.
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Conclusion

Ancient water management systems in India are not obsolete relics but dynamic, climate-resilient
models with profound relevance for contemporary infrastructure development. Their ecological
sensitivity, adaptability, and community-based governance provide effective solutions to modern water
challenges intensified by climate change. Reviving and integrating these systems represents a strategic
pathway toward sustainable, inclusive, and resilient urban and rural development. By bridging
traditional wisdom with modern science, India can build a water-secure future rooted in its own
environmental heritage.
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Abstract

“Even as life on earth cannot sustain without water, virtue too depends ultimately on rain”

Tamil poet Tiruvalluvar says in the Tamil Veda Tirukkural (verse 20)

Indigenous Knowledge Systems (IKS) play a crucial role in promoting environmental sustainability through
their deep-rooted understanding of ecosystems, biodiversity, and resource management. It offers valuable
insights into sustainable living by promoting harmony between humans and nature. With its foundation in
centuries of observation and experience, IKS provides long-term answers to environmental problems. These
systems place a strong emphasis on long-term resource stewardship, ecological balance, and comprehensive
environmental perspectives. Indigenous approaches to resource management, like water conservation,
rotational farming and regulated burning, support soil health and biodiversity conservation. The heritage
passed down by our ancestors serves as a valuable resource when we adopt their approach to life and their
profound connection with nature. In the Vedic value system, nature is regarded as essential for the sustainable
management of natural resources, including forests, water, and agricultural ecosystems, across various
landscapes ranging from households and farms to villages, commons, and wilderness areas. This paper
explores the water conservation practices of ancient Indians through the lens of both the Indian knowledge
system and formal knowledge systems. It aims to underscore the significance of indigenous knowledge in
fostering effective and sustainable water conservation strategies.

Keywords: Traditional Knowledge, Water Conservation, Sustainability, Natural Resources, Indigenous
Practices, Ancient India.
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Introduction
he Indian Knowledge System (IKS) refers to the accumulated practices and knowledge
developed over centuries in India, encompassing disciplines like philosophy, mathematics,
astronomy, medicine, and arts. The term also identifies a government initiative to integrate this
knowledge into modern education and research to address contemporary challenges. IKS aims to
provide a unique, holistic perspective by blending ancient wisdom with modern understanding.

The Indian Knowledge System (IKS) offers holistic, time-tested approaches to Natural Resource
Management (NRM) through spiritual reverence for nature, integrated ecological wisdom, and
community-led practices like sacred groves, organic farming (Vrikshayurveda), and intricate water
harvesting (Jal-Sanjivani), promoting sustainability by viewing resources as divine and interconnected,
providing models for modern conservation and resource governance that align with Sustainable
Development Goals (SDGs).

Conservation of Water

Water Conservation is the practice of efficiently preserving, controlling, and managing water resources.
Water conservation is the careful use and preservation of the water supply, including the quantity and
quality of water utilized. Water is an essential asset for the nourishment of all life. Water is the most
important natural resource that living beings need

India accounts for about 2.45 per cent of world’s surface area, 4 per cent of the world’s water resources
and about 16 per cent of world’s population. The total water available from precipitation in the country
in a year is about 4,000 cubic km. The availability from surface water and replenishable groundwater is
1,869 cubic km. Out of this only 60 per cent can be put to beneficial uses. Thus, the total utilisable
water resource in the country is only 1,122 cubic km.

There are four major sources of surface water. These are rivers, lakes, ponds, and tanks. In the country,
there are about 10,360 rivers and their tributaries longer than 1.6 km each. The mean annual flow in all
the river basins in India is estimated to be 1,869 cubic km. However, due to topographical, hydrological
and other constraints, only about 690 cubic km (32 per cent) of the available surface water can be
utilised. Water flow in a river depends on size of its catchment area or river basin and rainfall within its
catchment area. The total replenishable groundwater resources in the country are about 432 cubic km.
The groundwater utilisation is very high in the states of Punjab, Haryana, Rajasthan, and Tamil Nadu.
However, there are States like Chhattisgarh, Odisha, Kerala, etc., which utilise only a small proportion
of their groundwater potentials. States like Gujarat, Uttar Pradesh, Bihar, Tripura and Maharashtra are
utilising their ground water resources at a moderate rate.
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Need for Water Conservation

Challenge of management of water resources in India has risen multiple times since independence due
to a variety of reasons, but most importantly, rising demand for water usage and growing environmental
degradation.

The UN Sustainable Development Goals which are a call for action by all countries to promote
prosperity while protecting the planet has identified 17 SDGs which were adopted by all UN Member
States in 2015. It was a part of the 2030 Agenda for Sustainable Development that defines a 15-year
plan with 169 targets to achieve the SDGs (UNDESA, n.d.). It’s interesting to note that although only
one SDG target makes explicit reference to groundwater in its wording (Target 6.6), no less than 53
targets appear to be interlinked with groundwater, including — but not limited to — all targets related to
SGDs 6, 12 and 13. In the majority of the cases, there is synergy between achieving the target and
trends or aspirations regarding groundwater (‘reinforcing linkages’), but in some cases they are
conflicting or of a mixed character (Guppy et al., 2018).

It would not be far-fetched therefore to say that, Groundwater is a key resource for achieving the goals
of the 2030 Agenda, which implies that adequate groundwater expertise and local hydrogeological
knowledge are required for its successful implementation (Velis et al., 2017; 1AH, 2017). There is a
strong case for defining additional ‘groundwater status indicators’ for several SDG 6 targets, because
groundwater is integral to these, but not adequately dealt with so far (IAH, 2017).

In 2021, the annual water availability per person has decreased from 5200 cubic metres in 1951 to 1486
cubic metres. (Source: Central Water Commission).

Due to a cyclical pattern of dry and rainy spells brought on by changing weather patterns, India suffers
from the "too much and too little water syndrome." India is now the top groundwater extractor in the
world, accounting for 25% of the worldwide total. Over 70% of our water sources are contaminated,
and our major rivers are dying as a result of pollution.

Need for Traditional Water Conservation

Since time primordial, the necessity, the wherewithal, and the ways of water harvesting and
conservation have been appreciated, developed, and practiced in India. The processes and structures of
traditional water conservation are unique and varied and depend on the mainland's geographical
diversity. But the commonality that runs through all the systems is the end result, which is to collect
rainwater, groundwater, stream water, river water, and flood water and to recycle them to optimize
usage of scarce water resources.

Water resources although abundant at some point in history when population was sparce, has been
regularly harvested in India since ancient times. Evidences of simple and advanced water conservation
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and harvesting systems are galore in the existing structures, dilapidated ruins, ancient texts and
archaeological remains. Even the Puranas, Mahabharata, Ramayana and various Vedic, Buddhist and
Jain texts contain references to canals, tanks, embankments and wells. Every water body is revered as
God.

Water is known as ap in Vedic Sanskrit. It is said to be of the same age of the Universe itself in the
Vedas. The world is spoken of as having been “originally water without light” (Salilam apraketam; Rig
Veda X.29.3). Therefore, water is considered Divine by the Vedas, and it was thought to bring peace,
happiness, wealth, long-life and good health. Being divine water has been not only worshipped but also
collected, conserved and recycled since ages.

Kautilya’s Arthashastra also has several mentions of the need for creating processes and structures for
conservation and harvesting of water resources. Archaeological evidences of the period show that
several of his ideas were implemented in pursuit of conservation of water resources. The terms used in
the original text relating to water harvesting systems are several, namely,

1. Setu for embankment or dam for storing water;
Parivaha for channel,

Tataka for tank;

2

3

4. Nadyayatana for water from a river;

5. Nandiniband-hayatana for a structure dependent on a river such as a dam;
6

Nibadhayatana for canals from a river dam andkhata for a well.

Different Traditional Ways of Water Conservation/Harvesting

Only through sustainable methods of water conservation, water can be saved for present and future
generations. Indian culture gives great reverence to Rivers, but still our country faces issues related to
water. Since ancient times our ancestors knew the technique of water conservation and also refined the
processes over time. They conserved water by collecting rainwater and flood waters and stored it for
future use. In India we get to see different harvesting structures or methods based on climate, rainfall,
geography of the area, soil, local availability of materials used for making these structures. Some of the
popularly used structures are listed below according to geographical regions. Many of the structures can
be seen in the regions, although not in their pristine avatar. Perhaps it shows the disappearance of such
structures from not only the surface of the mainland but also from our memories!

1. Trans Himalayan Region: Zings are structures seen in Ladakh. These are small tanks that
collect melted glacier water through channels.
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2. Western Himalaya

e Kul - Kuls are water channels found in precipitous mountain areas. These channels
carry water from glaciers to villages in the Spiti valley of Himachal Pradesh. Where the
terrain is muddy, the kul is lined with rocks to keep it from becoming clogged. In the
Jammu region too, similar irrigation systems called kuhls are found.Water from the kul
is collected through the night and released into the exit channel in the morning. By
evening, the tank is practically empty, and the exit is closed. This cycle is repeated
daily.

e Naula - Naula is a surface-water harvesting method typical to the hill areas of
Uttaranchal. These are small wells or ponds in which water is collected by making a
stone wall across a stream.

e Khatri - Khatris are structures, about 10x12 feet in size and six feet deep carved out in
the hard rock mountain. These traditional waters harvesting structures are seen in
Hamirpur, Kangra and Mandi districts of Himachal Pradesh. There are two types of
khatris: one for animals and washing purposes in which rainwater is collected from the
roof through pipes, and the other used for human consumption in which rainwater is
collected by seepage through rocks.

e Kuhl - Kuhls are a traditional irrigation system in Himachal Pradesh- surface channels
diverting water from natural flowing streams (khuds). The system consists of a
temporary headwall (constructed usually with river boulders) across a khud (ravine) for
storage and diversion of the flow through a canal to the fields. The kuhl was provided
with moghas (kuchcha outlets) to draw out water and irrigate nearby terraced fields. The
water would flow from field to field and surplus water, if any, would drain back to the
khud. The kuhls were constructed and maintained by the village community.

3. Eastern Himalayas

e Apatani - This is wet rice cultivation cum fish farming system. This system harvests
both ground and surface water for irrigation. It is practiced by Apatani tribes of Ziro in
the lower Subansiri district of Arunachal Pradesh. In Apatani system, valleys are
terraced into plots separated by 0.6 meters high earthen dams supported by bamboo
frames. All plots have inlet and outlet on opposite sides. The inlet of low-lying plot
functions as an outlet of the high lying plot. Deeper channels connect the inlet point to
the outlet point. The terraced plot can be flooded or drained off with water by opening
and blocking the inlets and outlets as and when required. The stream water is tapped by
constructing a wall of 2-4 m high and 1 m thick near forested hill slopes. This is
conveyed to agricultural fields through a channel network.
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4. North Eastern Hill Ranges

e Zabo - The zabo (the word means ‘impounding run-off’) system is practiced in
Nagaland in north-eastern India. Villages such as Kikruma, where zabos are found even
today, are located on a high ridge. Though drinking water is a major problem, the area
receives high rainfall. The rain falls on a patch of protected forest on the hilltop; as the
water runs off along the slope, it passes through various terraces. The water is collected
in pond-like structures in the middle terraces; below are cattle yards, and towards the
foot of the hill are paddy fields, where the run-off ultimately meanders into.

e Cheo-ozihi - Seen in village of Kwigema in Nagaland. The river water is brought down
by a long channel. From this channel, many branch channels are taken off, and water is
often diverted to the terraces through bamboo pipes. One of the channels is named
Cheo-oziihi - oziihi means water and Cheo was the person responsible for the laying of
this 8-10 km-long channel with its numerous branches.

e Bamboo Drip Irrigation -Meghalaya has an ingenious system of tapping stream and
spring water by using bamboo pipes to irrigate plantations. This 200-year-old system is
used by the tribal farmers of Khasi and Jaintia hills to drip-irrigate their black pepper
cultivation. Bamboo pipes are used to divert perennial springs on the hilltops to the
lower reaches by gravity. The channel sections, made of bamboo, divert and convey
water to the plot site where it is distributed without leakage into branches, again made
and laid out with different forms of bamboo pipes. Bamboos of varying diameters are
used for laying the channels.

5. Indo- Gangetic plains

e Ahar Pynes - This traditional floodwater harvesting system is indigenous to south
Bihar. In south Bihar, the terrain has a marked slope -- 1 m per km -- from south to
north. The soil here is sandy and does not retain water. Groundwater levels are low.
Rivers in this region swell only during the monsoon, but the water is swiftly carried
away or percolates down into the sand. All these factors make floodwater harvesting the
best option here, to which this system is admirably suited. An ahar is a catchment basin
embanked on three sides, the ‘fourth’ side being the natural gradient of the land itself.
Ahar beds were also used to grow a rabi(winter) crop after draining out the excess water
that remained after kharif (summer) cultivation. Pynes are artificial channels
constructed to utilise river water in agricultural fields. Starting out from the river, pynes
meander through fields to end up in an ahar.
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6. Thar Desert

e Kunds / Kundis - A kund or kundi looks like an upturned cup nestling in a saucer.
These structures harvest rainwater for drinking and dot the sandier tracts of the Thar
Desert in western Rajasthan and some areas in Gujarat. Essentially a circular
underground well, kunds have a saucer-shaped catchment area that gently slopes
towards the centre where the well is situated. A wire mesh across water-inlets prevents
debris from falling into the well-pit. The sides of the well-pit are covered with
(disinfectant) lime and ash. Most pits have a dome-shaped cover, or at least a lid, to
protect the water. If need be, water can be drawn out with a bucket. The depth and
diameter of kunds depend on their use (drinking, or domestic water requirements).

e Kuis/ Beris - Found in western Rajasthan, these are 10-12 m deep pits dug near tanks
to collect the seepage. Kuis can also be used to harvest rainwater in areas with meagre
rainfall. The mouth of the pit is usually made very narrow. This prevents the collected
water from evaporating. The pit gets wider as it burrows under the ground, so that water
can seep in into a large surface area. The openings of these entirely kuchcha (earthen)
structures are generally covered with planks of wood or put under lock and key. The
water is used sparingly, as a last resource in crisis situations.

e Baoris / Bers - Baoris or bers are community wells, found in Rajasthan, that are used
mainly for drinking. Most of them are very old and were built by banjaras (mobile
trading communities) for their drinking water needs. They can hold water for a long
time because of almost negligible water evaporation.

e Nadis Jhalaras - were human-made tanks, found in Rajasthan and Gujarat, essentially
meant for community use and for religious rites. Often rectangular in design, jhalaras
have steps on three or four sides. Jhalars are ground water bodies which are built to
ensure easy & regular supply of water to the surrounding areas. The jhalars are
rectangular in shape with steps on three or even on all the four sides of the tank. The
steps are built on a series of levels. d) Jhalaras Nadis are village ponds, found near
Jodhpur in Rajasthan. They are used for storing water from an adjoining natural
catchment during the rainy season. The site was selected by the villagers based on an
available natural catchment and its water yield potential. The location of the nadi had a
strong bearing on its storage capacity due to the related catchment and runoff
characteristics.

e Tankas - Tankas (small tank) are underground tanks, found traditionally in most
Bikaner houses. They are built in the main house or in the courtyard. They were circular
holes made in the ground, lined with fine polished lime, in which rainwater was
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collected. Tankas were often beautifully decorated with tiles, which helped to keep the
water cool. The water was used only for drinking. If in any year there was less than
normal rainfall and the tankas did not get filled, water from nearby wells and tanks
would be obtained to fill the household tankas. In this way, the people of Bikaner were
able to meet their water requirements.

e Khadin - A khadin, also called a dhora, is an ingenious construction designed to
harvest surface runoff water for agriculture. Its main feature is a very long (100-300 m)
earthen embankment built across the lower hill slopes lying below gravelly uplands.

e Vav / vavdi / Baoli / Bavadi - Traditional step-wells are called vav or vavadi in
Gujarat, or baolis or bavadisin Rajasthan and northern India. Built by the nobility
usually for strategic and/or philanthropical reasons, they were secular structures from
which everyone could draw water.

e Paar system -Paar is a common water harvesting practice in the western Rajasthan
region. It is a common place where the rainwater flows from the agar (catchment) and
in the process percolates into the sandy soil. Kuis or beris are normally 5 metres (m) to
12 m deep. The structure was constructed through traditional masonary technology.

7. Deccan Plateau

e The Ramtek Model - It has been named after water harvesting structures in the town of
Ramtek, Maharashtra. A scientific analysis revealed an intricate network of
groundwater and surface water bodies, intrinsically connected through surface and
underground canals. A fully evolved system, this model harvested runoff through tanks,
supported by high yielding wells and structures like baories, kundis, and waterholes.
This system, intelligently designed to utlise every raindrop falling in the watershed area
is disintegrating due to neglect and ignorance.

8. Eastern Coastal Plains

e Eri - Approximately one-third of the irrigated area of Tamil Nadu is watered by eris
(tanks). Eris have played several important roles in maintaining ecological harmony as
flood-control systems, preventing soil erosion and wastage of runoff during periods of
heavy rainfall, and recharging the groundwater in the surrounding areas.

e Qoranis - The tanks, in south Travancore, though numerous, were in most cases oornis
containing just enough water to cultivate the few acres of land dependent on them. The
irregular topography of the region and the absence of large open spaces facilitated the
construction of only small tanks unlike large ones seen in Tamil Nadu.
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From Mindless Consumption to Mindful Utilization
Prayaas Se Prabhaav Tak —the following traditional best practices from India that form the pivots of
Life were highlighted,

1. Responsible Consumption by taking only as much as is needed, using products to the end of
their lives, and repurposing or recycling whatever is left over.

2. Circular Economy to improve resource efficiency, minimize waste and emissions to reduce
the carbon footprint and improve ecological handprint.

3. Living in Harmony with Nature by practising the philosophy of 'Vasudhaiv Kutumbkam' (the
World in One Family) and living a life with compassion for all living beings.

4. Sustainable Resource Management through mindful and deliberate utilisation of the
available resources and to reduce overconsumption and promote equitable access to resources.

5. Coexistence and Cooperation among countries and communities through the promotion of
science and innovation, knowledge

Conclusion

Today, there is an increasing attention across the globe to integrate the knowledge of local or
indigenous communities in decision- or policy-making processes involving conservation of the
environment including water management. It has been observed that involving local, indigenous, and/or
traditional communities and incorporating their knowledge as environmental management measures
result in effective planning and forecasting strategies intended for addressing key environmental issues.
There is an emerging need for integrating traditional and modern knowledge systems in order to derive
maximum potential assistances for addressing concerns such as water conservation and management. If
the local and traditional actions and strategies are incorporated and promoted through scientific action
plans, the greatest benefits could be derived for addressing major environmental concerns. In this
context, the scientists and the policymakers have the responsibility to ensure that the environmental
management schemes cover elements that are both culturally relevant and scientifically useful. An
appropriate association between traditional and modern scientific knowledge has immense potential to
address and combat most of the key environmental issues of the current world including concerns
associated with water conservation and management.
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Deep learning has fundamentally transformed Natural Language Processing (NLP), enabling unprecedented
advances in understanding and generating human language. This comprehensive review examines the evolution
of deep learning architectures in NLP, from early recurrent models to modern transformer-based systems. We
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Introduction
atural Language Processing (NLP) has emerged as one of the most transformative applications
of artificial intelligence, enabling machines to understand, interpret, and generate human
language. Over the past decade, deep learning has revolutionized NLP, replacing traditional
rule-based and statistical methods with neural architectures capable of learning complex linguistic
patterns directly from data (Young et al.,, 2017). This transformation has enabled breakthrough
performance across virtually every NLP task, from fundamental problems like part-of-speech tagging to
complex challenges like machine translation and question answering.

The journey from early neural approaches to modern transformer-based systems represents a
remarkable evolution in both architectural design and training methodologies. Early deep learning
models for NLP, particularly Recurrent Neural Networks (RNNs) and Long Short-Term Memory
(LSTM) networks, introduced the ability to process sequential data while maintaining contextual
information (Wang et al., 2015). However, these models faced significant limitations including
vanishing gradients and computational inefficiency due to their sequential nature (Topal et al., 2021).

The introduction of attention mechanisms and subsequently the Transformer architecture marked a
paradigm shift in NLP (Campesato, 2023). By enabling parallel processing and capturing long-range
dependencies more effectively, transformers overcame fundamental limitations of recurrent
architectures (Riaz et al., 2021). This breakthrough paved the way for large-scale pre-trained language
models such as BERT (Bidirectional Encoder Representations from Transformers) and GPT
(Generative Pre-trained Transformer), which have achieved unprecedented performance across diverse
NLP benchmarks (Koroteev, 2021).

The impact of these advances extends far beyond academic benchmarks. Deep learning-based NLP
systems now power real-world applications including virtual assistants, machine translation services,
content recommendation systems, and automated customer support (Swathi et al., 2023). Moreover,
specialized applications in domains such as healthcare, legal systems, and scientific research
demonstrate the versatility and practical value of modern NLP technologies.

This comprehensive review examines how deep learning has enhanced NLP across multiple
dimensions. We analyze the evolution of neural architectures from RNNSs to transformers, explore key
innovations such as attention mechanisms and transfer learning, and evaluate their impact on diverse
NLP tasks. We also discuss current challenges and future directions, providing researchers and
practitioners with a thorough understanding of the state-of-the-art in deep learning for NLP.
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Background and Theoretical Foundations

1. Evolution of NLP Approaches: The field of Natural Language Processing has undergone
several paradigm shifts throughout its history. Traditional approaches relied heavily on hand-
crafted rules and linguistic knowledge, requiring extensive domain expertise and manual
feature engineering. Statistical methods introduced in the 1990s and 2000s enabled data-driven
approaches but still required careful feature design and struggled to capture complex linguistic
phenomena.

The emergence of deep learning fundamentally changed this landscape by enabling end-to-end
learning of representations directly from raw text data. Neural networks could automatically
discover relevant features and patterns without explicit programming, leading to more robust
and generalizable NLP systems (Young et al., 2017). This shift from feature engineering to
representation learning has been one of the most significant advances in the field.

2. The Deep Learning Revolution: Deep learning's success in NLP can be attributed to several
key factors. First, the availability of large-scale text corpora and computational resources
enabled training of increasingly complex models. Second, architectural innovations such as
word embeddings, recurrent networks, and attention mechanisms provided effective ways to
represent and process linguistic information. Third, transfer learning approaches allowed
models pre-trained on massive datasets to be fine-tuned for specific tasks with limited labeled
data (Yadav, 2024).

The progression from shallow to deep neural architectures has enabled models to learn
hierarchical representations of language, capturing everything from character-level patterns to
high-level semantic relationships. This hierarchical learning capability has proven essential for
understanding the multi-layered nature of human language (Raj et al., 2023).

Foundational Deep Learning Architectures for NLP

1. Recurrent Neural Networks (RNNs): Recurrent Neural Networks introduced the
fundamental capability to process sequential data by maintaining hidden states that capture
information from previous time steps. This architecture was particularly well-suited for NLP
tasks where word order and context are crucial. RNNs process text sequentially, updating their
internal state at each step to incorporate new information while retaining memory of previous
inputs (Swathi et al., 2023).

However, standard RNNs faced significant challenges, particularly the vanishing gradient
problem that made it difficult to learn long-range dependencies. As sequences grew longer, the
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influence of earlier inputs diminished exponentially, limiting the model's ability to capture
relationships between distant words or phrases (Topal et al., 2021).

2. Long Short-Term Memory (LSTM) Networks: Long Short-Term Memory networks
addressed the limitations of standard RNNs through a sophisticated gating mechanism that
controls information flow. LSTMs introduced three gates—input, forget, and output gates—
that regulate which information to retain, discard, or output at each time step. This architecture
enabled models to maintain relevant information over much longer sequences, making them
particularly effective for tasks requiring long-term context (Wang et al., 2015).

Wang et al. (2015) demonstrated the effectiveness of LSTMs for natural language inference,
achieving 86.1% accuracy on the Stanford Natural Language Inference (SNLI) corpus. Their
match-LSTM architecture performed word-by-word matching between premise and
hypothesis, showing that LSTMs could effectively capture critical mismatches necessary for
predicting contradiction or neutral relationships.

The success of LSTMs extended across numerous NLP tasks. Research has shown that LSTM-
based models excel at capturing sequential dependencies and can be particularly effective for
smaller datasets. Ezen-Can (2020) found that bidirectional LSTM models achieved
significantly higher results than BERT on small corpora while training much faster, suggesting
that model selection should depend on task characteristics and data availability rather than
defaulting to the most popular architectures.

3. Bidirectional Architectures: Bidirectional RNNs and LSTMs (Bi-RNN, Bi-LSTM) enhanced
sequential models by processing text in both forward and backward directions. This
bidirectional processing enabled models to capture context from both past and future tokens,
providing richer representations for each word based on its complete surrounding context
(Swathi et al., 2023). Bidirectional architectures became standard components in many NLP
systems, particularly for tasks like named entity recognition and part-of-speech tagging where
full sentence context is beneficial.

The Transformer Revolution

1. Attention Mechanisms: Attention mechanisms represented a crucial innovation that
fundamentally changed how neural networks process sequential data. Rather than compressing
all information into a fixed-size hidden state, attention allows models to dynamically focus on
relevant parts of the input when producing each output. This mechanism computes weighted
combinations of input representations, where weights indicate the relevance of each input
element to the current processing step (Campesato, 2023).
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The attention mechanism addresses a fundamental limitation of sequence-to-sequence models:
the information bottleneck created by encoding entire sequences into fixed-size vectors. By
allowing direct connections between any input and output positions, attention enables models
to capture long-range dependencies more effectively and provides interpretability through
attention weights that reveal which input elements the model considers important (Language
Models for Hierarchical Classification, 2024).

Transformer Architecture: The Transformer architecture, introduced in the seminal
"Attention is All You Need" paper, eliminated recurrence entirely in favor of pure attention
mechanisms. Transformers consist of encoder and decoder components built from stacked
layers of multi-head self-attention and feed-forward networks. Self-attention allows each
position in a sequence to attend to all positions, enabling the model to capture complex
relationships regardless of distance (Yadav, 2024).

Key advantages of the Transformer architecture include:

e Parallelization: Unlike RNNSs that process sequences sequentially, Transformers can
process all positions simultaneously, dramatically reducing training time (Topal et al.,
2021).

e Long-range dependencies: Self-attention provides direct connections between any two
positions, making it easier to capture relationships between distant elements (Riaz et al.,
2021).

e Scalability: The architecture scales effectively to very large models and datasets,
enabling the training of models with billions of parameters.

e Flexibility: The same basic architecture can be adapted for diverse tasks through
different training objectives and fine-tuning strategies (Zhang et al., 2024).

Advantages over Recurrent Models: Transformers have demonstrated clear advantages over
recurrent architectures across multiple dimensions. Topal et al. (2021) highlighted how
Transformers overcome the vanishing gradient problems that plagued RNNs and LSTMs,
enabling more effective learning on long sequences. The parallel processing capability of
Transformers not only accelerates training but also makes them more suitable for modern
hardware architectures optimized for parallel computation.

Riaz et al. (2021) investigated the evolution from Transformers to Reformers, noting that while
standard Transformers have O(n2) complexity for dot product attention and significant memory
consumption due to activation storage, they still outperform recurrent models on most tasks.
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The research on Reformers aimed to address these computational limitations while maintaining
the fundamental advantages of attention-based processing.

Comparative studies have consistently shown Transformer-based models outperforming
LSTM-based approaches on most large-scale NLP tasks. However, the choice between
architectures depends on specific requirements: LSTMs may be preferable for small datasets or
resource-constrained environments, while Transformers excel when sufficient data and
computational resources are available (Hasan et al., 2024).

Pre-trained Language Models

1. BERT and Its Variants: BERT (Bidirectional Encoder Representations from Transformers)
revolutionized NLP by introducing effective pre-training strategies for transformer models.
Unlike previous approaches that processed text unidirectionally, BERT uses bidirectional
training to learn contextual representations by predicting masked tokens based on both left and
right context (Koroteev, 2021). This bidirectional approach enables BERT to capture richer
semantic representations than unidirectional models.

Koroteev (2021) provided a comprehensive review of BERT applications, systematizing
findings from dozens of scientific articles. The review highlighted BERT's effectiveness across
diverse text analytics tasks and described various proprietary models built upon the BERT
architecture. The model's success stems from its pre-training on massive text corpora using
masked language modeling and next sentence prediction objectives, followed by fine-tuning on
specific downstream tasks.

BERT's impact extends across numerous NLP applications. Research on hierarchical
classification of radiology reports demonstrated that BERT-based models with attention
mechanisms achieved state-of-the-art results, outperforming previous machine learning
systems even for non-English languages with limited text corpora (Language Models for
Hierarchical Classification, 2024). This finding underscores BERT's ability to transfer
knowledge across languages and domains.

Several BERT variants have been developed to address specific limitations or requirements:

e RoOBERTa: Optimizes BERT's training procedure through longer training, larger
batches, and removal of the next sentence prediction task. Hasan et al. (2024) found
RoBERTa achieved the highest effectiveness (93.22% accuracy, 93.14% F1 score) for
detecting suicidal ideation on Reddit, outperforming other transformer models.
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e DistilBERT: A distilled version that retains most of BERT's performance while being
smaller and faster, making it suitable for resource-constrained applications (Hasan et al.,
2024).

e ALBERT: Introduces parameter sharing and factorized embeddings to reduce model
size while maintaining performance (Hasan et al., 2024).

e TinyBERT: Jiao et al. (2019) introduced a novel Transformer distillation method
specifically designed for BERT. TinyBERT with 4 layers achieves over 96.8% of
BERT-base performance on GLUE benchmarks while being 7.5x smaller and 9.4x
faster. The model uses a two-stage learning framework that captures both general-
domain and task-specific knowledge.

The development of compressed BERT models addresses practical deployment challenges.
However, research on model compression reveals important considerations. Gee et al. (2024)
investigated 18 different compression methods and found that worst-group performance
depends not only on model size but also on the compression method used. Importantly,
compression does not always worsen performance on minority subgroups, suggesting that
careful compression can maintain model quality while improving efficiency.

GPT Series: The Generative Pre-trained Transformer (GPT) series represents another major
branch of transformer-based language models, focusing on autoregressive text generation.
Unlike BERT's bidirectional approach, GPT models are trained to predict the next token given
previous context, making them particularly effective for text generation tasks (Campesato,
2023).

The evolution of GPT models demonstrates rapid progress in scale and capability:

e GPT: Introduced the concept of pre-training a transformer decoder on large text
corpora followed by task-specific fine-tuning.

e GPT-2: Scaled up model size and training data, demonstrating impressive zero-shot
performance on various tasks without task-specific fine-tuning (Swathi et al., 2023).

e GPT-3: Further increased scale to 175 billion parameters, showing emergent
capabilities in few-shot learning where the model can perform tasks with minimal
examples (Campesato, 2023).

e GPT-4: The latest iteration showing enhanced capabilities in reasoning, multilingual
understanding, and multimodal processing (Swathi et al., 2023).
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Yadav (2024) highlighted the transformative impact of GPT-based Large Language Models
(LLMs) on NLP, noting substantial progress in machine translation, text summarization, and
sentiment analysis compared to baseline models. Quantitatively, LLMs achieved superior
results on GLUE and SQUAD benchmarks, with GPT-3 showing the best performance. The
research emphasized how these models can understand human-like language and demonstrated
their application in real-world domains including healthcare (analyzing clinicians' notes) and
finance (document analysis for projections).

Research on GPT-based models for under-resourced languages demonstrates their adaptability.
Moila et al. (2022) developed a GPT-2 model for Sepedi text generation, an under-resourced
disjunctive language with limited resources. Despite using a small dataset, the model achieved
a loss value of 2.36 and generated syntactically correct text with some grammatical errors,
performing better than previously developed Sepedi text generation models.

The application of GPT-4 in specialized domains shows promising results. In radiology report
classification, GPT-4 demonstrated interesting zero-shot classification performance even with
small context and non-English language, suggesting that large language models can generalize
across languages and domains without extensive fine-tuning (Language Models for
Hierarchical Classification, 2024).

Other Notable Models: Beyond BERT and GPT, numerous other transformer-based models
have contributed to advancing NLP:

e XLNet: Combines the best of autoregressive and autoencoding approaches through
permutation language modeling (Zhang et al., 2024).

e T5 (Text-to-Text Transfer Transformer): Frames all NLP tasks as text-to-text
problems, enabling a unified approach to diverse tasks (Rothman et al., n.d.).

e ELECTRA: Uses a more efficient pre-training approach based on replaced token
detection rather than masked language modeling (Hasan et al., 2024).

e Transformer-XL: Enhances temporal coherence and dependency handling for longer
sequences (Pritam, 2024).

Zhang et al. (2024) conducted a comprehensive survey comparing various transformer models
(BERT, XLNet, RoBERTa, GPT-2, ALBERT) across six NLP tasks: sentiment analysis,
guestion answering, text generation, text summarization, named entity recognition, and topic
modeling. A key contribution was proposing ensemble learning models that combine multiple
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transformers, demonstrating that ensemble approaches perform better than single classifiers on
specific tasks.

Applications across NLP Tasks

1. Text Classification and Sentiment Analysis: Text classification and sentiment analysis
represent fundamental NLP tasks where deep learning has achieved remarkable success.
Transformer-based models have become the dominant approach for these tasks, consistently
outperforming traditional methods (Kokab et al., 2022).

Pritam (2024) demonstrated the effectiveness of RNNs and Transformers for sentiment
classification, showing robust learning with high accuracy and improved evaluation metrics.
The research confirmed that deep neural networks excel at understanding and interpreting
textual content for sentiment analysis tasks. The study leveraged transfer learning technigues to
pre-train language models, achieving strong performance through neural network architectures.

Hasan et al. (2024) conducted a comparative analysis of Transformer and LSTM models for
detecting suicidal ideation on Reddit, a critical mental health application. The study evaluated
multiple transformer-based models (BERT, RoBERTa, DistilBERT, ALBERT, ELECTRA)
and LSTM variants. ROBERTa achieved the highest effectiveness with 93.22% accuracy and
93.14% F1 score, while an LSTM model with attention and BERT embeddings achieved
92.65% accuracy and 92.69% F1 score. This research highlights how advanced NLP can
contribute to suicide prevention through automated mental health monitoring.

The application of sentiment analysis extends to social media data, where transformer-based
deep learning models have shown particular promise for extracting subjective information
from text-based content (Kokab et al., 2022). These models can process the informal, noisy
nature of social media text while capturing nuanced sentiment expressions.

2. Question Answering Systems: Question answering (QA) represents one of the most
challenging and practically important NLP tasks. Deep learning has transformed QA systems
from simple pattern-matching approaches to sophisticated models capable of understanding
complex questions and reasoning over textual information.

Saeed et al. (2023) provided a comprehensive survey of deep learning-based question
answering systems, exploring methodologies, techniques, and architectures including RNNs,
BERT, and transformer models. The survey examined both extractive approaches (selecting
answer spans from text) and generative approaches (generating answers from scratch),
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highlighting the challenges of handling complex questions, managing noisy input, and
addressing rare or unseen words.

Domain-specific QA systems demonstrate the versatility of deep learning approaches.
Research on legal QA systems revealed the complexity of answering questions in specialized
domains due to intricate document systems and the need for domain expertise (Exploring the
State of the Art in Legal QA Systems, 2023). The survey reviewed 14 benchmark datasets for
legal question answering and presented state-of-the-art deep learning models, covering
different architectures, techniques, performance metrics, and limitations.

Stress testing of transformer-based models for QA tasks has revealed both strengths and
limitations. Aspillaga et al. (2020) evaluated ROBERTa, XLNet, and BERT on question
answering tasks under adversarial conditions. The experiments revealed that these transformer
models are more robust than recurrent neural network models to stress tests. However, they
remain fragile and demonstrate unexpected behaviors under severe stress conditions, indicating
room for improvement in model robustness.

Machine Translation: Machine translation has been one of the most successful applications
of deep learning in NLP. The evolution from statistical machine translation to neural machine
translation, and subsequently to transformer-based translation, has dramatically improved
translation quality across language pairs.

Raj et al. (2023) reviewed advancements in machine translation, comparing models based on
size, parameters, deep learning techniques, and accuracy scores using BLEU metrics on
WMT'14 English-French and English-German benchmarks. The review documented how
transformer-based models have achieved unprecedented translation quality, approaching
human-level performance on some language pairs.

Yadav (2024) highlighted substantial progress in machine translation achieved by Large
Language Models compared to baseline NLP models. The research showed that transformer-
based LLMs like GPT achieved superior results on standard benchmarks, demonstrating the
effectiveness of pre-training and transfer learning for translation tasks.

The success of transformers in machine translation stems from their ability to capture long-
range dependencies and process entire sequences in parallel. Unlike recurrent models that
struggled with long sentences, transformers maintain translation quality even for lengthy and
complex inputs (Topal et al., 2021).
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Text Generation and Summarization: Text generation and summarization have been
revolutionized by transformer-based models, particularly the GPT series. These tasks require
models to not only understand input text but also generate coherent, contextually appropriate
output.

Topal et al. (2021) explored transformer-based models for natural language generation,
highlighting how GPT, BERT, and XLNet have achieved groundbreaking results in tasks like
poetry generation and summarization. The research emphasized how transformers overcome
the vanishing gradient problems of RNNs and LSTMs through attention mechanisms, enabling
more effective generation of long, coherent texts.

Pritam (2024) demonstrated the effectiveness of RNNs and Transformers for text
summarization, achieving improved ROUGE and BERT scores. The research showed that deep
neural networks excel at understanding and summarizing textual content, with transformer
models particularly effective at capturing the most important information while maintaining
coherence.

Zhang et al. (2024) compared various transformer models for text summarization and text
generation tasks, finding that ensemble approaches combining multiple models often
outperform single classifiers. This suggests that different models capture complementary
aspects of language, and combining their strengths can improve generation quality.

Named Entity Recognition: Named Entity Recognition (NER) involves identifying and
classifying named entities (persons, organizations, locations, etc.) in text. Deep learning
approaches have significantly improved NER performance through better contextual
representations.

Swathi et al. (2023) discussed the application of sequential deep learning models including
RNNs, LSTMs, and transformers for named entity recognition. The research highlighted how
these models process text sequentially, acknowledging data dependence rather than treating
samples independently, which is crucial for capturing entity boundaries and types.

Zhang et al. (2024) included named entity recognition in their comprehensive survey of
transformer applications, comparing various models' performance on NER tasks. The research
showed that transformer-based models, particularly BERT and its variants, achieve state-of-
the-art results by capturing rich contextual information that helps disambiguate entity types.
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6. Natural Language Inference: Natural Language Inference (NLI) involves determining the
logical relationship (entailment, contradiction, or neutral) between a premise and hypothesis.
This task requires deep semantic understanding and reasoning capabilities.

Wang et al. (2015) pioneered the use of LSTMs for NLI, introducing a match-LSTM
architecture that performs word-by-word matching between premise and hypothesis. The
model achieved 86.1% accuracy on the SNLI corpus, demonstrating that LSTMs could
effectively capture critical mismatches necessary for predicting relationships. The research
showed that the LSTM remembers important mismatches critical for predicting contradiction
or neutral labels.

Aspillaga et al. (2020) evaluated transformer-based models (ROBERTa, XLNet, BERT) on
NLI tasks under stress test conditions. The experiments revealed that these models are more
robust than recurrent neural networks to adversarial examples, though they still demonstrate
fragility under severe stress conditions. This research highlighted the importance of robustness
testing beyond standard benchmark performance.

Key Innovations and Techniques

1. Transfer Learning and Pre-training: Transfer learning has emerged as one of the most
important innovations in deep learning for NLP. The paradigm involves pre-training models on
large-scale unsupervised tasks (such as language modeling) and then fine-tuning them on
specific downstream tasks with limited labeled data. This approach has dramatically reduced
the data requirements for achieving strong performance on specialized tasks (Yadav, 2024).

The success of transfer learning in NLP can be attributed to several factors. Pre-training on
massive text corpora enables models to learn general linguistic knowledge, including syntax,
semantics, and world knowledge. This learned knowledge transfers effectively to downstream
tasks, even in different domains or languages. Pritam (2024) demonstrated how transfer
learning techniques for pre-training language models led to significant performance
improvements across multiple tasks.

Different pre-training objectives have been developed for different model types. BERT uses
masked language modeling and next sentence prediction, enabling bidirectional context
learning (Koroteev, 2021). GPT models use autoregressive language modeling, predicting the
next token given previous context (Campesato, 2023). These different objectives lead to
models with different strengths: BERT excels at understanding tasks, while GPT excels at
generation tasks.
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Model Compression and Efficiency: As transformer models have grown to billions of
parameters, model compression has become crucial for practical deployment. Several
techniques have been developed to reduce model size and computational requirements while
maintaining performance.

Knowledge distillation represents a key compression approach. Jiao et al. (2019) introduced
TinyBERT, which uses a novel Transformer distillation method to transfer knowledge from a
large teacher BERT to a small student model. TinyBERT with 4 layers achieves over 96.8% of
BERT-base performance on GLUE while being 7.5x smaller and 9.4x faster. The two-stage
learning framework captures both general-domain and task-specific knowledge, demonstrating
that careful distillation can maintain quality while dramatically improving efficiency.

Matsubara (2023) demonstrated reproducible knowledge distillation for BERT models using
the torchdistill framework harmonized with Hugging Face libraries. The research published 27
fine-tuned BERT models and configurations, showing that distillation can be systematically
applied to create efficient models suitable for production deployment.

Research on compression methods reveals important nuances. Gee et al. (2024) investigated 18
different compression methods and their effects on BERT's subgroup robustness. Key findings
include that worst-group performance depends not only on model size but also on the
compression method used, and that compression does not always worsen performance on
minority subgroups. This suggests that careful selection of compression techniques can
maintain both efficiency and fairness.

Ensemble and Hybrid Approaches: Ensemble and hybrid approaches combine multiple
models or architectures to leverage their complementary strengths. These techniques have
shown consistent improvements over single-model approaches across various NLP tasks.

Jia et al. (2023) provided a comprehensive review of hybrid and ensemble deep learning for
NLP, covering diverse tasks including sentiment analysis, named entity recognition, machine
translation, question answering, and text classification. The review delineated key architectures
from RNNs to transformer-based models, evaluating their performance, challenges, and
computational demands. The research emphasized ensemble techniques' adaptability to
enhance various NLP applications while addressing implementation challenges including
computational overhead, overfitting, and model interpretation complexities.

Zhang et al. (2024) proposed ensemble learning models combining multiple transformers
(BERT, XLNet, ROBERTa, GPT-2, ALBERT) for six NLP tasks. The results demonstrated
that ensemble models perform better than single classifiers on specific tasks, offering a novel
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approach to improve performance. The research showed that different transformer models
capture complementary aspects of language, and combining them can lead to more robust
predictions.

Hybrid approaches that combine different architectural components have also shown promise.
Research has explored combining LSTMs with attention mechanisms and BERT embeddings,
achieving strong performance that rivals pure transformer approaches while potentially
offering better efficiency (Hasan et al., 2024). These hybrid models demonstrate that the
optimal architecture may involve combining elements from different paradigms rather than
exclusively using one approach.

Domain-Specific Applications
Deep learning for NLP has demonstrated remarkable success in specialized domains, adapting general-
purpose models to domain-specific requirements and constraints.

e Healthcare and Medical NLP: The application of deep learning to medical text analysis has
shown significant promise. Research on hierarchical classification of radiology reports
demonstrated that LSTM with attention, BERT, and GPT-4 achieved state-of-the-art results,
outperforming previous machine learning systems (Language Models for Hierarchical
Classification, 2024). The attention mechanism proved particularly valuable for identifying
relevant text portions used in predictions. Notably, these models performed well even for non-
English languages with limited text corpora, suggesting strong cross-lingual transfer
capabilities.

Yadav (2024) highlighted healthcare applications including analyzing clinicians' notes using
LLMs, demonstrating how these models can extract valuable information from unstructured
medical text. The ability to process and understand medical terminology and context makes
deep learning models valuable tools for clinical decision support and medical research.

o Legal Domain: Legal question answering represents a particularly challenging domain due to
the intricate nature and diverse range of legal document systems. Research on legal QA
systems reviewed 14 benchmark datasets and state-of-the-art deep learning models, covering
different architectures and techniques (Exploring the State of the Art in Legal QA Systems,
2023). The complexity of legal language and the need for specialized domain knowledge make
this an important testbed for advanced NLP capabilities.

e Finance: Financial applications of LLMs include document analysis for projections and trend
identification (Yadav, 2024). The ability to process large volumes of financial documents and
extract relevant information has practical value for investment analysis, risk assessment, and
regulatory compliance.
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Under-resourced Languages: Deep learning approaches have shown promise for under-
resourced languages with limited training data. Moila et al. (2022) developed a GPT-2 model
for Sepedi text generation, demonstrating that transformer-based techniques can work even
with small datasets. The model produced syntactically correct text and outperformed previous
Sepedi text generation models, suggesting that pre-training and transfer learning can help
overcome data scarcity challenges.

Social Media and Mental Health: The application of NLP to mental health monitoring
represents a critical social application. Hasan et al. (2024) demonstrated that transformer
models can effectively detect suicidal ideation from Reddit posts, with ROBERTa achieving
93.22% accuracy. This research highlights the potential of advanced NLP for suicide
prevention and mental health support systems.

Challenges and Limitations

1.

Computational Requirements: The computational demands of modern deep learning models
for NLP present significant challenges. Large transformer models require substantial
computational resources for both training and inference, limiting their accessibility and
practical deployment (Riaz et al., 2021).

Riaz et al. (2021) highlighted that standard Transformers have O(n?) complexity for dot
product attention and significant memory consumption due to activation storage. While
Reformers were introduced to address these limitations and enable learning over larger
sequences, computational efficiency remains a key concern for the field.

The environmental and economic costs of training large language models have raised
important questions about sustainability and accessibility. Jia et al. (2023) addressed
implementation challenges including computational overhead, noting that ensemble and hybrid
approaches, while often more effective, can exacerbate computational demands.

Model Robustness: Despite impressive benchmark performance, deep learning models for
NLP often lack robustness to adversarial examples and distribution shifts. Aspillaga et al.
(2020) conducted stress test evaluations of transformer-based models (ROBERTa, XLNet,
BERT) on NLI and QA tasks. While these models proved more robust than recurrent neural
networks, they remained fragile and demonstrated unexpected behaviors under severe stress
conditions, revealing substantial room for improvement.

The research showed that models can take advantage of dataset clues or failures, and slight
perturbations on input data can severely reduce performance. This fragility raises concerns
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about deploying these models in real-world applications where inputs may differ from training
distributions or where adversarial actors might attempt to manipulate model behavior.

Perez et al. (2022) investigated robustness through a topological approach, transforming
BERT's attention maps into attention graphs for classification. The topological model showed
higher robustness against adversarial attacks than original BERT, suggesting that alternative
approaches to leveraging transformer representations may improve robustness.

3. Data Requirements: While transfer learning has reduced data requirements for many tasks,
deep learning models still generally require substantial amounts of training data to achieve
strong performance. This presents challenges for specialized domains, under-resourced
languages, and tasks where labeled data is expensive or difficult to obtain.

Ezen-Can (2020) found that for small datasets, bidirectional LSTM models achieved
significantly higher results than BERT while training much faster. This finding suggests that
model performance depends heavily on the task and available data, and that practitioners
should carefully consider data availability when selecting architectures rather than
automatically choosing the most popular models.

The challenge of data requirements is particularly acute for under-resourced languages and
specialized domains. While research has shown that transformer-based approaches can work
with limited data (Moila et al., 2022), performance typically remains below that achieved for
high-resource languages and domains.

Future Directions and Emerging Trends
The field of deep learning for NLP continues to evolve rapidly, with several promising directions for
future research and development.

e Multimodal Models: The evolution toward multimodal models that can process and integrate
information from text, images, audio, and other modalities represents a significant trend. Raj et
al. (2023) discussed multimodal models like GPT-4, noting their evolution toward general
artificial intelligence. These models can understand and generate content across multiple
modalities, enabling richer and more flexible Al systems.

e Improved Efficiency: Continued research on model compression, efficient architectures, and
training methods will be crucial for making advanced NLP accessible and sustainable. The
development of models like TinyBERT (Jiao et al., 2019) and research on compression
methods (Gee et al., 2024) point toward a future where powerful NLP capabilities can be
deployed on resource-constrained devices and in cost-sensitive applications.
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e Enhanced Robustness: Improving model robustness to adversarial examples, distribution
shifts, and edge cases remains a critical challenge. Research on stress testing (Aspillaga et al.,
2020) and alternative architectures (Perez et al., 2022) suggests multiple approaches to
enhancing robustness. Future work will likely focus on developing models that maintain
performance across diverse conditions and can reliably handle unexpected inputs.

e Domain Adaptation: Improving techniques for adapting general-purpose models to
specialized domains will expand the practical applications of deep learning for NLP. Research
on domain-specific applications in healthcare, legal systems, and other fields demonstrates
both the potential and challenges of domain adaptation.

e Interpretability and Explainability: As NLP models are deployed in high-stakes
applications, understanding and explaining their decisions becomes increasingly important.
Attention mechanisms provide some interpretability (Language Models for Hierarchical
Classification, 2024), but more sophisticated approaches to model interpretability will be
necessary for building trust and ensuring responsible deployment.

e Graph-Based Context Integration: Emerging research on enriching language models with
graph-based context information shows promise for better understanding textual data.
Research demonstrated that incorporating graph-based contextualization into BERT enhanced
performance on classification tasks, reducing error from 8.51% to 7.96% while increasing
parameters by only 1.6% (Enriching language models with graph-based context information,
2023). This approach leverages the inherent connections between texts (such as hyperlinks,
citations, or social relationships) to provide richer context.

e Ensemble and Hybrid Innovations: Continued development of ensemble and hybrid
approaches that combine the strengths of different architectures and models will likely yield
performance improvements. Zhang et al. (2024) demonstrated that ensemble models
outperform single classifiers on specific tasks, suggesting that future systems may routinely
combine multiple models to achieve optimal performance.

e Addressing Fairness and Bias: Research on subgroup robustness and fairness in compressed
models (Gee et al., 2024) highlights the importance of ensuring that NLP systems perform
equitably across different populations and use cases. Future work will need to address bias in
training data, model architectures, and deployment contexts to ensure fair and ethical Al
systems.

Conclusion
Deep learning has fundamentally transformed Natural Language Processing, enabling unprecedented
advances in understanding and generating human language. This comprehensive review has examined
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the evolution from early recurrent architectures to modern transformer-based systems, analyzing key
innovations and their impact across diverse NLP tasks.

The progression from RNNs and LSTMs to attention mechanisms and transformers represents a
remarkable journey of architectural innovation. Early recurrent models introduced the ability to process
sequential data while maintaining context, but faced limitations including vanishing gradients and
computational inefficiency (Wang et al., 2015; Topal et al., 2021). The introduction of attention
mechanisms and the Transformer architecture overcame these fundamental limitations, enabling parallel
processing and more effective capture of long-range dependencies (Campesato, 2023; Riaz et al., 2021).

Pre-trained language models, particularly BERT and the GPT series, have revolutionized the field
through effective transfer learning strategies. BERT's bidirectional approach enables rich contextual
understanding (Koroteev, 2021), while GPT's autoregressive training produces powerful generative
capabilities (Yadav, 2024). These models achieve state-of-the-art performance across virtually every
NLP benchmark, from text classification and sentiment analysis to question answering and machine
translation.

Key innovations including transfer learning, model compression, and ensemble approaches have made
deep learning for NLP more practical and accessible. Transfer learning dramatically reduces data
requirements by enabling models to leverage knowledge from large-scale pre-training (Pritam, 2024).
Model compression techniques like knowledge distillation create efficient models suitable for
deployment while maintaining strong performance (Jiao et al., 2019). Ensemble and hybrid approaches
combine complementary strengths of different models to achieve superior results (Zhang et al., 2024;
Jiaetal., 2023).

The impact of these advances extends far beyond academic benchmarks to real-world applications in
healthcare, legal systems, finance, mental health, and numerous other domains. Research has
demonstrated state-of-the-art results in specialized applications including radiology report classification
(Language Models for Hierarchical Classification, 2024), legal question answering (Exploring the State
of the Art in Legal QA Systems, 2023), and suicide ideation detection (Hasan et al., 2024).

However, significant challenges remain. Computational requirements limit accessibility and raise
sustainability concerns (Riaz et al., 2021). Model robustness to adversarial examples and distribution
shifts requires improvement (Aspillaga et al., 2020). Data requirements, while reduced through transfer
learning, still present barriers for specialized domains and under-resourced languages. Addressing these
challenges while maintaining and extending the remarkable progress achieved to date represents the
frontier of current research.
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Future directions include the development of multimodal models that integrate information across
modalities (Raj et al., 2023), continued improvements in efficiency and compression (Gee et al., 2024),
enhanced robustness and reliability (Perez et al., 2022), and better interpretability and explainability.
Emerging approaches such as graph-based context integration (Enriching language models with graph-
based context information, 2023) and advanced ensemble methods (Zhang et al., 2024) point toward
continued innovation in the field.

The synthesis of findings from 30 highly-cited papers published between 2015 and 2024 reveals a field
characterized by rapid progress, transformative innovations, and expanding practical impact. Deep
learning has not only enhanced NLP capabilities but has fundamentally redefined what is possible in
machine understanding and generation of human language. As research continues to address current
limitations and explore new directions, the future of deep learning for NLP promises even more
remarkable advances in enabling machines to understand, interpret, and generate human language with
increasing sophistication and reliability.
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Abstract

The growing availability of computational tools has led to renewed interest in examining whether machine
learning techniques can meaningfully engage with traditional astrological prediction systems. In this review, |
critically analyse existing research that applies machine learning algorithms to astrological data, with
particular emphasis on studies attempting to predict professional outcomes from natal charts. Rather than
assuming the validity of astrological principles, this paper evaluates how different machine learning models
including classical classifiers, ensemble methods, and deep learning architecture shave been employed, and
assesses the methodological rigor of these approaches. The reviewed studies report varying levels of predictive
accuracy; however, a closer examination reveals persistent challenges such as limited dataset sizes,
inconsistent feature engineering practices, class imbalance, and a lack of external validation. These issues
raise important questions about whether reported performance gains reflect genuine underlying patterns or
model over fitting to small, highly specific datasets. By synthesizing findings across recent publications, this
paper highlights both the technical potential and the significant limitations of machine learning-driven
astrological prediction. The review concludes by outlining concrete methodological recommendations for
future research, emphasizing the need for larger standardized datasets, transparent validation protocols, and
interpretable models if meaningful conclusions are to be drawn.

Keywords: Machine Learning, Astrology, Computational Prediction, Natal Charts, Classification Models,
Methodological Evaluation.

'Research Scholar, ICFAI University, Himachal Pradesh.
?Associate Professor, ICFAI University, Himachal Pradesh.
®Assistant Professor, ICFAI University, Himachal Pradesh.

Page 188




Edulink: Journal of Multidisciplinary Research
A Peer Reviewed Journal | Volume- X1 | March-2026 | ISSN-2350-1170

Introduction
strology has long been used across diverse cultures as a framework for interpreting celestial
configurations and their supposed relationships with human life events. Systems such as Vedic
and Western astrology rely on the positions of planets, houses, and aspects at the time of birth
to make inferences about personality traits, career tendencies, and life trajectories. Despite its historical
continuity and cultural influence, astrological practice remains largely interpretive and practitioner-
dependent, with substantial variation in predictive emphasis even within the same tradition.

In recent years, the rapid development of machine learning and data-driven modeling techniques has
prompted renewed interest in applying computational methods to domains traditionally governed by
expert judgment. From this perspective, astrology presents an intriguing case study. If consistent
relationships between birth chart configurations and real-world outcomes genuinely exist, then machine
learning models—designed to detect patterns in high-dimensional data should, in principle, be capable
of identifying them. At the same time, if such relationships are weak, inconsistent, or non-existent,
rigorous computational analysis should expose these limitations rather than obscure them.

My motivation for undertaking this review is not to assume the scientific validity of astrology, but to
examine how machine learning has been used to engage with astrological claims in contemporary
research. Several recent studies assert that machine learning techniques can enhance the accuracy of
astrological predictions, particularly in the context of profession classification. However, these claims
are often presented without sufficient discussion of dataset constraints, validation strategies, or the
broader implications of model performance metrics. This raises an important question: are reported
accuracy improvements indicative of meaningful structure in the data, or are they artifacts of
methodological choices such as small sample sizes and over fitted models?

Traditional astrological prediction also poses practical challenges that make it attractive to
computational experimentation. Interpretations typically involve a large number of interacting variables
including planetary placements, house ruler ships, aspects, and dignities whose combined influence is
difficult to evaluate systematically by human practitioners alone. Moreover, the absence of standardized
interpretive rules and consistent outcome tracking limits the ability to test predictions empirically.
Machine learning methods offer tools for addressing some of these issues by processing complex
feature spaces consistently and by enabling quantitative performance evaluation through established
statistical metrics.

This review therefore focuses on recent research that applies supervised machine learning techniques to
astrological datasets, with particular attention to studies published between 2015 and 2024. The primary
emphasis is on profession prediction using natal chart features, as this outcome is relatively well-
defined and verifiable compared to more subjective astrological claims. By comparing the algorithms
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employed, the nature of the datasets used, and the validation procedures reported, this paper aims to
clarify both the potential contributions and the significant limitations of current machine learning based
approaches to astrological prediction.

Rather than advancing claims of validation, this review adopts a critical and methodological stance. Its
objective is to assess how convincingly existing studies demonstrate predictive capability, to identify
recurring weaknesses in experimental design, and to outline directions in which future work could be
conducted with greater rigor and transparency. In doing so, the paper seeks to contribute to a more
careful and responsible conversation at the intersection of machine learning and astrology.

The Case for Computational Astrology

1. Limitations of Traditional Approaches: Traditional astrological prediction faces several
inherent challenges. First, there's no universal standard for interpretation—different schools of
astrology (Vedic, Western, Chinese) use different systems, house divisions, and planetary
rulerships [1, 3]. Even within a single tradition, practitioners often disagree on how to weight
various chart factors.

Second, human astrologers can only process limited information at once. A birth chart contains
dozens of potential factors: planetary positions, aspects, house placements, dignities, and more.
Evaluating all possible combinations and interactions manually is practically impossible [3].

Third, traditional astrology lacks systematic validation. Predictions are rarely tracked
rigorously, and confirmation bias can lead practitioners to remember hits while forgetting
misses [8].

2. The Machine Learning Promise: Machine learning offers potential solutions to these
problems. Algorithms can process high-dimensional data consistently, detecting subtle patterns
that might escape human notice [5, 7]. They can evaluate thousands of chart configurations to
identify which features actually correlate with outcomes, rather than relying on traditional
assumptions [1].

Moreover, ML models can be validated systematically using standard metrics like accuracy,
precision, recall, and cross-validation—bringing a level of empirical rigor that traditional
practice often lacks [3, 7]. If astrological factors genuinely influence life outcomes, machine
learning should theoretically be able to learn and quantify these relationships [1, 5].
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Machine Learning Approaches in Astrological Prediction

1. Overview of Algorithms Used: Researchers have experimented with a wide range of machine
learning algorithms for astrological prediction. The choice of algorithm often reflects a trade-
off between interpretability and predictive power.

e Classical Classifiers: Several studies have employed traditional classification
algorithms as baselines. Logistic regression and Naive Bayes have been used for their
simplicity and interpretability [1, 2, 3]. Decision trees and rule-based learners like J48
and CART are particularly attractive in this domain because they can generate human-
readable rules that might align with traditional astrological principles [2, 3, 4].

e Ensemble Methods: Recognizing that single classifiers may miss complex patterns,
some researchers have turned to ensemble approaches. Li's 2022 study employed
CatBoost and other gradient-boosted methods to improve classification performance
over individual learners [1]. The ensemble strategy allows different models to capture
different aspects of the astrological signal [5].

e Deep Learning Approaches: More recent work has explored neural networks and deep
learning architectures. Jaiganesh and colleagues have applied various neural network
configurations to astrological prediction tasks [5, 6]. Kumar et al. developed a hybrid
model combining 1D convolutional neural networks (CNN) with recurrent neural
networks (RNN) to process sequential patterns in birth chart features [2]. The CNN
component extracts local feature patterns while the RNN captures temporal or
sequential dependencies.

e Specialized Variants: Some researchers have developed domain-specific adaptations.
Shajan and Raj proposed a "Biased Logistic Regression” approach designed to handle
the imbalanced class distributions often found in astrological datasets [8].

2. Feature Engineering from Birth Charts: A critical step in any ML approach is converting
astrological data into numerical features that algorithms can process. Most studies follow a
similar pattern:

e Input Data Collection: Birth date, time, and location are gathered for individuals with
known outcomes [1, 3].

e Astronomical Calculation: Planetary positions, house cusps, and aspects are calculated
for the precise birth moment [2, 3].

e Feature Extraction: These astronomical positions are converted into features. This
might include:
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=  Planetary positions in degrees or zodiac signs
= House placements (which house each planet occupies)
= Aspects (angular relationships between planets)
= Dignities (whether planets are in favorable or unfavorable signs)
= Derived features like planetary periods or chart patterns [1, 3]
e Tabular Representation: The features are organized into a structured format (typically

CSV) where each row represents one person and columns represent astrological
features [3].

The challenge lies in deciding which features to include and how to encode them. Too few
features may miss important patterns; too many can lead to overfitting, especially with small
datasets [1, 3].

Prediction Tasks and Datasets

1.

Types of Predictions Attempted: The vast majority of ML-astrology research has focused
on profession prediction—attempting to classify individuals' career paths based on their birth
charts. This focus makes practical sense: profession is a concrete, verifiable outcome that can
be categorized objectively [1, 2, 3, 4, 5].

e Binary Classification: Some studies frame profession prediction as a binary task. For
example, Chaplot et al. built a model to distinguish doctors from non-doctors based on
birth chart features [4]. This simplified approach reduces complexity and may be easier
to validate.

e Multi-class Classification: Other researchers tackle multi-class problems with three or
more profession categories. Barde et al. classified individuals as professors,
businessmen, or doctors [3]. Chaplot's conference paper examined singers, players, and
scientists [2]. Li's comprehensive study attempted to classify 14 different profession
categories [1].

e Beyond Profession: While profession dominates the literature, a few studies have
explored other prediction targets. Jaiganesh's work mentions marriage prediction
alongside profession [5, 9]. One recent paper claims to predict life expectancy using
astrological factors, though methodological details are limited [10].
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Notably absent from the reviewed literature are applications to other traditional astrological
domains. Horary astrology (answering specific questions based on the moment the question is
asked) and mundane astrology (predicting collective events and trends) have not been
meaningfully explored with ML methods in the available research.

2. Dataset Characteristics: The datasets used in these studies vary considerably in size and
quality:

e Li's Study: The largest reported dataset contained 6,248 records with planetary
positions and profession labels across 14 categories [1].

e Barde et al.: Used 100 individuals with complete birth data (date, time, place)
converted into horoscope features [3].

e Chaplot's Doctor Study: Worked with 102 records, roughly balanced between doctors
and non-doctors [4].

e Chaplot's Multi-class Study: A smaller dataset of just 58 records distributed across
three professions [2].

e Other Studies: Several papers by Jaiganesh and colleagues mention datasets but don't
consistently report sizes in available abstracts [5, 6, 9].

These sample sizes are modest by modern machine learning standards, where datasets often
contain thousands or millions of examples. Small datasets raise concerns about statistical
power, generalizability, and the risk of models learning spurious correlations rather than
genuine patterns [3].
Reported Performance and Accuracy
1. Metrics Used: Studies employ standard classification metrics to evaluate model performance:
e Accuracy: The percentage of correct predictions.

e Precision: The proportion of positive predictions that are actually correct.

e Recall (Sensitivity/True Positive Rate): The proportion of actual positives correctly
identified.

e F-measure: The harmonic mean of precision and recall.

e ROC Area and PRC Area: Measures of classifier discrimination ability.
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e Mean Absolute Error (MAE) and Root Mean Squared Error (RMSE): For
regression-style predictions.

e Matthews Correlation Coefficient (MCC): A balanced measure even for imbalanced
classes [3].

Cross-validation techniques—typically 10-fold, 12-fold, or 14-fold—are used in some studies
to estimate how well models generalize to unseen data [3].

Claimed Improvements: Several papers assert that machine learning significantly improves
prediction accuracy compared to traditional astrological methods. Authors claim that ML can
"greatly increase” accuracy or "validate™ astrological principles through consistent classifier
performance [5, 6, 10].

However, there's a critical problem: specific numerical results are inconsistently reported.
While papers mention accuracy percentages in their full texts, the available abstracts and
summaries don't provide standardized, directly comparable figures across studies. Different
studies use different:

e  Target variables (binary vs. multi-class, different profession sets)
o Dataset sizes (from 58 to 6,248 records)
e Validation methods (some use cross-validation, others don't report validation clearly)

e Baseline comparisons (what constitutes "traditional” accuracy is often undefined)

This heterogeneity makes it impossible to calculate pooled effect sizes or draw firm
conclusions about how much ML actually improves astrological prediction accuracy [3, 5].

Comparative Algorithm Performance: Within individual studies, researchers do compare
different algorithms. Common findings include:
e Ensemble methods often outperform single classifiers [1, 5]

e Deep learning approaches can capture complex patterns but may overfit on small
datasets [2, 6]

e Simpler models like decision trees offer interpretability at the cost of some accuracy [3,
4]

Yet without standardized benchmarks and external validation datasets, we can't confidently say
which ML approach is genuinely best for astrological prediction.
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Critical Challenges and Limitations

1.

Methodological Concerns

Small Sample Sizes: The most glaring limitation is dataset size. Studies working with
58, 100, or even 200 records simply don't have enough statistical power to detect
genuine effects reliably or to train complex models without overfitting [2, 3, 4]. In
modern ML, thousands or tens of thousands of examples are typically needed for robust
classification.

Class Imbalance: Several studies face imbalanced class distributions—some
professions are much more common than others in the dataset [1, 4]. This can bias
classifiers to predict the majority class and inflate accuracy metrics artificially.

Lack of External Validation: Most studies rely on cross-validation within a single
dataset. What's missing is validation on completely independent datasets from different
sources. Without this, we can't know if models are learning genuine astrological
patterns or just memorizing quirks of one particular data collection [3].

Publication Bias: There's likely a file-drawer effect: studies finding no relationship
between birth charts and outcomes are less likely to be published. This skews the
literature toward positive findings.

2. Astrological Standardization Issues: A fundamental problem is that astrology itself lacks

standardization. There are multiple astrological systems with different:

Zodiac definitions (tropical vs. sidereal)
House systems (Placidus, Whole Sign, Equal House, etc.)

Planetary rulerships and dignities

Aspect orbs and configurations considered significant [1, 3]

When researchers choose one system over another, they're making arbitrary decisions that
affect results. If a model trained on Vedic astrology features is tested on Western astrology
labels, or vice versa, performance would likely collapse.

Moreover, traditional astrological theory doesn't provide clear, testable predictions about
profession. Astrologers might look at the 10th house, the Midheaven, the Sun's placement, or
dozens of other factors—and different astrologers weight these differently [8]. This makes it
hard to know what features ML models should even be learning.

Page 195




Suryanarayan Ojha, Manish Saraswat and Ram Krishna Bhardwaj

3. The Validity Question: Here's the elephant in the room: mainstream science does not accept
astrology as valid. Controlled studies have repeatedly failed to demonstrate that astrologers
can predict personality traits or life outcomes better than chance. The physical mechanisms by
which planetary positions at birth could influence human psychology or destiny remain
unexplained and implausible given our understanding of physics and biology.

Several of the reviewed papers acknowledge this tension. Authors frame their work as
attempting to "test" or "validate" astrology using ML, or to make astrology more "scientific"
through data-driven methods [1, 8, 10]. But there's a logical problem: if the underlying
astrological assumptions are wrong, then any patterns ML finds are likely to be spurious
correlations that won't replicate.

4. Overfitting and Spurious Correlations: With high-dimensional feature spaces (dozens of
astrological variables) and small datasets, ML models can easily overfit—learning noise rather
than signal. A model might achieve high cross-validation accuracy on 100 training examples
but fail completely on new data from a different population.

This is especially concerning because there's no theoretical constraint. In physics or chemistry,
models must respect conservation laws and known mechanisms. In astrology-ML, there's no
such constraint—models can learn any pattern, no matter how arbitrary, as long as it fits the
training data [3].

5. Reproducibility Gap: A major weakness in the current literature is the lack of independent
replication. Most findings come from single studies by single research groups. For a result to
be trustworthy, it should be:

e Replicated by independent researchers
e Using different datasets
e  With pre-registered analysis plans to prevent p-hacking

e  With code and data openly shared for verification

These standards are increasingly common in computational social science but are largely
absent from the astrology-ML literature reviewed here [3].

Future Research Directions
Despite the limitations, there are ways forward for researchers interested in this domain—whether
they're believers seeking to validate astrology or skeptics seeking to definitively test it.
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Larger, Standardized Datasets: The field desperately needs larger, well-documented datasets
with:

e Thousands of individuals with verified birth data (date, time, place)
e Obijectively measured outcomes (profession, personality test scores, life events)
o Diverse populations to test generalizability

e Standardized astrological feature extraction using clearly defined systems [1, 3]
Creating such datasets requires significant resources but is essential for any credible research.
Rigorous Validation Protocols: Future studies should adopt best practices from

computational social science:

e Pre-registration: Specify hypotheses, features, and analysis plans before seeing the
data

e Train-validation-test Splits: Use separate held-out test sets, not just cross-validation
e External Validation: Test models on datasets from completely different sources
e Negative Controls: Include features that shouldn't predict outcomes (e.g., random

numbers) to check for overfitting [3]

Interpretable Models and Rule Extraction: One promising direction is using interpretable
ML methods to extract explicit rules from data. Decision trees, rule learners, and attention
mechanisms in neural networks can reveal which features the model considers important [2, 3,
4].

If a model consistently finds that, say, Mars in the 10th house predicts military careers, that's a
testable astrological claim. Researchers could then design focused studies to validate that
specific rule [1, 3].

Hybrid and Ensemble Architectures: Combining different model types may capture
complementary patterns. For instance:

e CNNs to detect local feature patterns in chart configurations

e RNNSs to model sequential or temporal aspects

e Traditional classifiers to provide interpretable baselines
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o Ensemble methods to aggregate predictions [2, 5, 7]

However, more complex models also increase over fitting risk with small datasets, so this must
be balanced carefully.
5. Interdisciplinary Collaboration: This field would benefit from collaboration between:
e  Statisticians to ensure rigorous experimental design and analysis
e Domain Experts (astrologers) to guide feature engineering and interpretation
e Skeptical Scientists to provide critical evaluation and prevent confirmation bias

e Ethicists to consider the implications of algorithmic astrological prediction [1, 10]

6. Alternative Approaches: Rather than jumping straight to prediction, researchers might:

o Descriptive Analysis: Simply explore what correlations exist in large datasets without
claiming causation

e Controlled Experiments: Assign random birth times to real outcomes and see if
models can distinguish real from fake data

e Mechanism Exploration: If patterns are found, investigate potential physical,
psychological, or social mechanisms rather than assuming mystical causation
Ethical and Practical Considerations
1. Potential Harms: If ML-driven astrological prediction becomes widespread, there are risks:

e Discrimination: Employers or institutions might use birth chart algorithms to screen
candidates, effectively creating a form of discrimination based on birth date

e Self-fulfilling prophecies: People told by an algorithm that they're suited for certain
careers might limit their aspirations

o Exploitation: Vulnerable individuals might be exploited by commercial services
claiming scientific validation [8]
2. Scientific Responsibility: Researchers have a responsibility to:
e Clearly communicate limitations and uncertainty

e  Avoid overstating findings in abstracts and press releases
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e Distinguish between "our model achieved X% accuracy on this dataset" and "astrology
is scientifically validated"

e Consider whether their work might inadvertently lend false credibility to
pseudoscience [10]

Conclusion

The application of machine learning techniques to astrological prediction represents an unusual but
thought-provoking intersection between traditional belief systems and modern computational methods.
The studies reviewed in this paper demonstrate that a wide range of machine learning models from
simple decision trees to complex deep learning architectures can be trained on astrological features and,
in some cases, achieve classification accuracies above naive baselines. At a technical level, these results
confirm that astrological data can be processed within standard machine learning frameworks.

However, a closer examination reveals that the significance of these reported performance gains
remains highly uncertain. Most existing studies rely on limited datasets, employ inconsistent feature
extraction strategies, and lack robust external validation. Under such conditions, apparent
improvements in accuracy may reflect model over fitting or dataset-specific artifacts rather than
meaningful, generalizable relationships between birth chart configurations and real-world outcomes.
Without independent replication and standardized evaluation protocols, strong claims about enhanced
predictive capability are difficult to justify.

This review argues that machine learning should not be viewed as a tool for automatically validating
astrological assumptions. Instead, its primary value lies in its ability to rigorously test those
assumptions. When applied carefully, computational models can help identify which astrological claims
fail to generalize, which correlations are unstable, and which patterns if any merit further investigation.
In this sense, negative or inconclusive results are just as informative as positive ones and should be
reported with equal transparency.

For future research, meaningful progress will require a shift away from isolated proof-of-concept
studies toward more rigorous experimental design. Larger and well-documented datasets, clearly
defined astrological frameworks, and transparent validation procedures are essential. Equally important
is the use of interpretable models that allow researchers to examine why a model produces certain
predictions, rather than treating accuracy scores as sufficient evidence of success.

In conclusion, while current machine learning-based approaches to astrological prediction demonstrate
technical feasibility, they fall short of providing convincing evidence for reliable or scientifically
grounded predictive power. Only through careful methodology, openness to falsification, and honest
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communication of limitations can research at this intersection contribute constructively to either the
advancement or the critical evaluation of astrological practice.
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Abstract

Employee engagement and productivity are cornerstone drivers of organizational success and sustainability.
This study investigates the strategic integration of Artificial Intelligence (Al) and Machine Learning (ML) to
propel organizational growth and operational efficiency, with a focus on Key Performance Indicators (KPPs)
associated with employee behavior, productivity, and engagement. Al facilitates personalized training
programs and career development pathways based on individual performance profiles, employs predictive
analytics to forecast employee attrition and inform retention strategies, and leverages sentiment analysis to
capture emotional dynamics across diverse temporal and contextual scenarios. Employing a mixed-methods
approach, the research validates these Al-driven tools through quantitative analyses—such as regression
modeling of productivity metrics and attrition probabilities—complemented by qualitative insights from
stakeholder interviews and organizational case studies. The analysis further delineates IT infrastructure
challenges, data privacy risks, algorithmic biases, and ethical considerations in AI-HRM applications, while
highlighting scalable potentials like real-time performance dashboards. Empirical evidence underscores Al-
derived strategies' capacity to revolutionize Human Resource Management by substantially enhancing
employee motivation, retention, and productivity, warranting future longitudinal investigations into sustained
impacts.
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Introduction
ntoday’sever-evolvingcorporatelandscapeandtherealmofentrepreneurship,itiscrucial ~ to  sustain
optimal levels of employee engagement and performance for organizational growth. Traditional
methods of managing these factors are often rigid and inadequate in addressing the unique needs of
individual employees. By leveraging large volumes of data and sophisticated algorithms, Artificial
Intelligence and Machine Learning possess the capability to fundamentally transform how organizations
operate, thereby enhancing employee engagement and productivity.

The modern workplace is undergoing significant transformations due to advancements in Al and
machine learning technologies. These innovations have the potential to improve both productivity and
engagement at work, which is highly beneficial for human resource management. This study highlights
three primary ways that Artificial Intelligence and Machine Learning can enhance employee
commitment and productivity: Al-driven customized training and development programs, employee
turnover prediction models, and sentiment analysis of employee feedback.

Literature Review

Human resource management, alongside artificial intelligence tools and equipment, is gaining
significant recognition. Based on our studies that draw from earlier employee engagement research,
various articles on the topic, and reputable national and international journals, books, and magazines,
researchers have determined that HR management can create more impactful interventions by
leveraging Al to better understand employees' preferences and behaviors. Further empirical research is
necessary to gain a comprehensive understanding of the practical implications and best practices for Al-
driven solutions in workplace environments. In 2020, D'Mello, S. K., Ray, S., and Akter, S. conducted
an emotion-based analysis of employee comments that provided insights for HR, published in the
International Journal of Human Resource Management, 31(12), 2202-2232. This research examines the
ways in which foundational themes and issues impacting employee engagement can be uncovered
through sentiment analysis of employee feedback or exit interviews shared on internal platforms. The
study highlighted the ability of Al to detect early indicators of dissatisfaction and guide HR
interventions.

Employee Engagement

Employee engagement involves structured practices to foster consistent motivation among employees in
their daily tasks, driving enhanced productivity and performance. It embodies employees' full
commitment, enthusiasm, and dedication to their roles, promoting optimal practices within the
organization to achieve collective goals. Top management bears primary responsibility for motivating
employees toward goal attainment and sustaining their engagement through both monetary and non-
monetary incentives. Employees remain consistently motivated when provided with ongoing
encouragement from hierarchical leadership, fostering disciplined and effective job performance.
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Diverse strategies and techniques are employed to enhance engagement, with artificial intelligence
playing a pivotal role in maximizing these outcomes throughout employees' tenures.

Research Methodology

This study employed a multi-faceted methodological framework, encompassing the following data

collection approaches:

e Primary Data Collection: Questionnaires, face-to-face interviews, and employee surveys
conducted in the workplace under actual working conditions. Performance metrics were also
utilized to gather quantitative data on employee output, productivity, and work efficiency.

e Secondary Data Collection: Review of existing literature, including prior research studies,
academic journals, newspapers, magazines, books, and relevant publications on the topic.

e Qualitative Data Collection: Structured feedback forms to capture open-ended employee

comments and suggestions.

Tune Hyperpaarneers
Dopessy

Select Heperpametrs
Model

Collect Data

Deploy Model

Collect Data
.’

Train Model
LD

Prepress Model

| Select Model
-

Explual Model

The study incorporated a pilot phase involving preliminary questionnaire analysis from select
departmental samples to assess working conditions and obtain initial feedback. Insights from this pilot
informed the development of a comprehensive model encompassing all company-wide activities, with

necessary refinements applied accordingly.
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Additionally, the mixed-methods approach was employed to examine Al tools and techniques across
various HRM functions for enhancing employee engagement, capturing both qualitative subjective data
and quantitative statistical metrics.

Quantitative Data Collection
Quantitativedatacollectionentailedgatheringnumericalmetricsthroughstructuredprimary methods,
particularly questionnaires distributed to fewer than 100 employees spanning multiple IT and HRM
departments within the organization. This approach ensured targeted representation from key functional
areas to capture relevant performance indicators. Chi-square statistical analysis was subsequently
applied to the questionnaire dataset, enabling rigorous testing of associations, dependencies, and
significant patterns among employee responses.

Data analysis proceeded through a comprehensive pipeline, including detailed evaluation of
performance metrics (such as productivity scores and output efficiency), robust data validation
protocols to ensure accuracy and reliability, development of predictive modeling techniques for
forecasting engagement trends, and thorough model validation processes. This systematic methodology
emphasized iterative refinement, cross-validation, and best practices in model development to enhance
predictive accuracy and practical applicability in HRM contexts.

Qualitative Data

Qualitative data collection involved in-depth analysis of insights derived from diverse methods,
including open-ended feedback interviews, face-to-face discussions with employees, and direct
observations of working conditions in real-time organizational settings. This approach captured
nuanced employee perspectives on engagement, Al tool perceptions, and motivational factors, allowing
for rich contextual understanding beyond numerical metrics. Thematic coding and content analysis were
applied to identify recurring patterns, sentiments, and recommendations, ensuring comprehensive
interpretation of subjective experiences to complement quantitative findings.
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Research Model

Tablel: Chi-Square Test of Independence Results

Hypothesis Variables y*Value | df | p-value Decision
H1: There is a significant | Artificial intelligence 6.311 2 0.041 | Supported
association between Al and | xHuman Resource
HRM. management
H2: Job role significantly | Job Role x Awareness 12.704 4 0.013 | Supported
influences awareness of Al. Level of Al
H3: Education Educationx 4.274 3 0.231 | Not
Level is independence. Al Supported
H4: Organizational support is Org. Supportx Al 9.103 2 0.010 Supported
associated with HRM & Al
H5: Experience in | Experience  xPolicy 5.872 2 0.050 Marginally
organization is related to | Awareness of Al Supported
policy compliance awareness
of Al

Expected Outcomes

HRM integrated with artificial intelligence can swiftly enhance employee engagement and
productivity within organizations by leveraging their performance data. Through analysis of
survey responses and feedback forms, Al equips managers with improved insights and
actionable outputs to better engage staff, elevating their morale and motivation. Moreover, Al-
powered tools employing sentiment analysis—driven by machine learning—examine factors
influencing employee moods and emotions across diverse working conditions, accurately

Employee sentiment analysis is actively utilized within the organization, systematically
analyzed by advanced Al tools to promote employee encouragement and deeply identify
various emotional feelings generated by employees at different points in time across work

1.

interpreting their feelings.
2.

scenarios.
3.

Al-poweredtoolsandtechniquesareactivelydeployedwithintheorganization for in-depth analysis
of employee moods and emotions in the Al era. Since HRM fundamentally manages human
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resources—and humans, as social beings, exhibit diverse moods, feelings, and emotions across
various moments and working conditions—it becomes essential for Al to detect and interpret
these sentiments to gain deeper organizational insights.

Ethical Considerations in Al-Driven HRM
Numerous distinct ethical practices are connected to diverse rules and regulations in HRM within the
organization, addressing various employee conditions outlined below:

e  Monitoring and Auditing
e Diversified data validation practices

e Transparency and fairness

Thus, the aforementioned points distinctly indicate that these represent crucial compliance requirements
for employees in the organization to uphold its fair and transparent system.

Here's a paraphrased version of your text, maintaining the original structure, length, and bullet format
while improving clarity and flow:

For example:
To integrate these, several methods can be applied:
o Dataset diversification
¢ Routine Auditing
e Fairness and transparency
Challenges and Limitations of Al in HRM
Technical Difficulties
1. Data bias results in incorrect conclusions.

2. Employee resistance and terminations can create a fear psychology among staff, making them
believe their jobs are at risk.

3. Management faces hurdles in deploying new technology to enforce office regulations and
ensure quick employee learning.

4. Costly implementation process

Discussion
The empirical findings of this research paper have clearly and convincingly demonstrated a direct and
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statistically significant relationship between various sophisticated Al tools and the comprehensive range
of functions within Human Resource Management (HRM) practices held in contemporary
organizations.

There exists a robust and strong correlation between advanced machine learning tools, innovative
techniques, and core HRM activities, as both domains are deeply interconnected and exhibit mutual
interdependence rather than operating as isolated, independent entities. The fundamental connection
between these critical variables is inherently complementary and synergistic in nature.

The diverse array of tools and cutting-edge techniques from artificial intelligence can be seamlessly
implemented, efficiently executed, and strategically integrated into the various operational programs
and initiatives of HRM. As we recognize that HRM is intrinsically interrelated with the complex
emotions and psychological states of human beings at multiple pivotal stages and transient moments
throughout employees' tenure—such as on boarding/joining, voluntary/involuntary exit, performance
awards, promotions, demotions, etc.—Al technologies can effectively identify, intelligently analyze,
empathetically handle, and swiftly empower comprehensive resolutions for these multifaceted
emotional and interpersonal issues prevalent in the workplace environment.

Conclusion

This study conclusively demonstrates that the integration of machine learning with HRM activities
represents a highly productive outcome for organizations, enabling combined and synergistic approach
to executing various organizational activities more efficiently through diverse Al tools and
technologies.

Future research should focus on exploring various advanced Al models, sophisticated tools, and
innovative techniques to uncover additional insights and expand the research landscape within the HRM
field through the strategic application of Al capabilities.

Al, empowered by specialized HRM tools and enhanced through machine learning applications such as
predictive analytics, sentiment analysis, predictive modeling, and other advanced methodologies, holds
immense potential for transformative impact.

Future Research Should Aim to
e Model Enhancement: Investigating progressively sophisticated and novel tools. Adhering
strictly to comprehensive ethical and legal standards.

While implementing Al tools in organizations, it is imperative to exercise careful supervision over
employees' varied activities to elevate their morale, resolve their concerns effectively, and integrate
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their efforts with Al capabilities for optimal HR practice implementation.
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Abstract

The transition to electric mobility represents a strategic imperative for India’s sustainable development,
economic growth, and energy security. Government policies have played a pivotal role in accelerating the
adoption and expansion of electric vehicles (EVs) by offering fiscal incentives, infrastructure support, demand
creation measures, and manufacturing boosts. This paper examines the role of central and state government
initiatives in expanding the scope of EVs in India, focusing on flagship schemes like the Faster Adoption and
Manufacturing of Electric Vehicles (FAME-II), the newly introduced PM E-DRIVE Scheme, Production Linked
Incentives (PLI) for advanced batteries and automotive components, tax rationalization, and charging
infrastructure development. The analysis reveals that these policies have significantly reduced the total cost of
ownership for EVs, increased consumer demand for two-wheelers and three-wheelers, and attracted investment
in domestic manufacturing facilities. The study also reviews state-level incentives and regulatory support,
highlighting policy diversity that aligns with local environmental and economic priorities. However, despite
substantial progress, challenges such as range anxiety, uneven charging infrastructure deployment, fiscal
sustainability of incentives, and supply-chain localization remain. The results indicate that while central
policies have established a robust foundation for EV adoption, further coordinated efforts among policymakers,
industry stakeholders, and civil society are necessary to achieve target penetration levels by 2030. The paper
concludes with policy recommendations to enhance implementation efficiency, strengthen public-private
partnerships, and prioritize equitable access to EV benefits across socio-economic groups. Overall, the
government’s role has been transformative but must continue to evolve to support India’s electric mobility
ambitions.

Keywords: Electric Vehicles; Government Policies; FAME-II Scheme; Sustainable Mobility; EV Adoption in
India.
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Introduction
lectric vehicles (EVs) — including electric two-wheelers, three-wheelers, four-wheelers, and
buses — are gaining momentum in India as a sustainable alternative to internal combustion
engine vehicles. The rising concerns about urban pollution, climate change, and oil imports
have driven policymakers to formulate supportive policies aiming to make EVs economically viable,
accessible, and widespread. Central and state governments have introduced a range of incentives,
regulatory reforms, and infrastructure initiatives to catalyze EV adoption and manufacturing.

Background of the Study

India’s electric mobility journey began with the Faster Adoption and Manufacturing of (Hybrid &)
Electric Vehicles (FAME) scheme in 2015, and later expanded under FAME-II in 2019 with a
substantial budget outlay for demand incentives and charging infrastructure. By 2025, these schemes,
along with newer initiatives such as the PM E-DRIVE scheme and Production Linked Incentives for
batteries and automotive components, have become central to India’s EV ecosystem. These policies aim
to reduce greenhouse gas emissions, stimulate domestic manufacturing ("Make in India"), lower
dependence on fossil fuels, and create new economic opportunities

Objectives of the Study
The primary objectives of this paper are:

1. To Analyse the impact of government initiatives on electric vehicle adoption in India.

2. To evaluate the impact of national and state measures on increasing the EV market.

Literature Review

Previous research indicates that policy incentives significantly influence consumer willingness to adopt
EVs, especially when purchase subsidies, tax benefits, and infrastructure support reduce ownership
costs and address barriers like range anxiety. Studies on consumer preferences in India suggest that
battery performance, charging time, and operating costs are critical determinants of EV adoption.
Government policy measures that address these factors can enhance demand and market penetration.

National reports and industry analyses also indicate that demand incentives under FAME policies and
infrastructure development have facilitated the deployment of a growing number of charging stations
and supported millions of electric two-wheelers and three-wheelers on Indian roads.

Government Policies Promoting EVs in India

1. Central Government Schemes

FAME-II Scheme: FAME-II stands for Faster Adoption and Manufacturing of (Hybrid &)
Electric Vehicles in India — Phase. Il.
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FAME-II has been instrumental in providing upfront subsidies for EV buyers and funding
charging infrastructure. It covers two-wheelers, three-wheelers, four-wheelers, and buses, with
direct incentives linked to battery capacity and vehicle type.lIt is the second phase of the FAME
India scheme launched by the Ministry of Heavy Industries (MHI), Government of India, with
the aim of encouraging faster adoption and domestic manufacturing of electric vehicles (EVs).

Obijectives of FAME-II
The scheme focuses on three core goals:

o Demand Creation — reduce upfront costs of EVs through subsidies.
e Charging Infrastructure — set up public EV charging stations (EVCS).

e Supporting Shared/Public Transport Electrification — priority incentives for public and
commercial EVs.

Under the FAME-II scheme, buyers were provided with upfront price reductions on electric
vehicle purchases through demand-based incentives. These incentives were primarily linked to
the battery capacity of the vehicle, calculated on a per kilowatt-hour (X/kWh) basis, subject to
prescribed maximum limits, as notified by the Ministry of Heavy Industries. To encourage
large-scale and high-impact adoption of electric mobility, priority was accorded to commercial
and public transport segments, including electric three-wheelers (e-3Ws), electric buses (e-
buses), and electric four-wheelers (e-4Ws), as highlighted by the Council on Energy,
Environment and Water (CEEW). In addition to demand incentives, the scheme also supported
the development of public electric vehicle charging infrastructure by providing capital
subsidies to public and private entities, including Oil Marketing Companies (OMCs), thereby
strengthening the overall EV ecosystem in the country.

Impact of the Scheme (2023-2025)

The Government of India periodically reported the reach and impact of the FAME-II scheme,
highlighting its significant contribution to the growth of electric mobility in the country. More
than 16.14 lakh electric vehicles were supported under the scheme, with electric two-wheelers
accounting for the largest share, as reported by ETAuto.com. The scheme also involved
substantial financial support amounting to several thousand crore rupees, with
approximatelyX6,577 crore disbursed as vehicle subsidies by late 2024, according to Indian
Chemical News. In addition to vehicle incentives, FAME-Il played a crucial role in
strengthening infrastructure by sanctioning around 10,985 public electric vehicle charging
stations, of which over 8,800 were allocated for installation across various states, thereby
facilitating wider and more convenient adoption of electric vehicles nationwide.
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Key Policy Updates & Changes

In mid-2023, the Government revised the FAME-II incentive structure by linking subsidies to
a percentage of the ex-factory price of electric vehicles instead of a fixed I/kWh battery-based
formula, and the subsidy rates were accordingly rationalized before the scheme concluded in
March 2024, as reported by Cleartax. Following the completion of FAME-II, the Government
introduced successor initiatives such as the Electric Mobility Promotion Scheme (EMPS) and
the PM E-Drive scheme, which aim to sustain and accelerate electric vehicle adoption in India
through revised objectives, targeted segments, and defined implementation timelines, as
highlighted by The Times of India.

PM E-DRIVE Scheme

The PM E-DRIVE (Prime Minister’s Electric Drive Revolution in Innovative Vehicle
Enhancement) Scheme was introduced by the Government of India as a successor to the
FAME-I1I scheme, with the objective of accelerating the adoption of electric mobility in a more
targeted, sustainable, and fiscally efficient manner. the PM E-DRIVE scheme targets increased
adoption across commercial and public transport segments, including buses, trucks, and
specialized vehicles, with emphasis on electrifying mobility in urban and peri-urban areas

Production Linked Incentive (PLI) Schemes

PLI schemes for advanced battery manufacturing and automotive components aim to
strengthen domestic supply chains, reduce import dependency, and attract global investment in
EV value chains.

Tax Rationalization
The government has reduced GST rates on EVs and charging equipment, enhancing
affordability and lowering operational costs.

Obijectives of PM E-DRIVE Scheme

The primary objectives of the scheme include promoting affordable electric vehicles,
especially in high-usage segments such as two-wheelers, three-wheelers, public transport, and
commercial vehicles; strengthening domestic manufacturing of EV components; reducing
vehicular emissions; and lowering India’s dependence on fossil fuels. The scheme places a
strong emphasis on demand incentives for mass-market EVs, development of robust charging
infrastructure, and integration of electric mobility with clean energy goals.

Impact of PM E-DRIVE Scheme
In terms of impact, PM E-DRIVE aims to sustain the momentum created by FAME-II,
particularly in urban and semi-urban areas, by ensuring continued consumer confidence and
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industry participation. The scheme is expected to support large-scale adoption of electric two-
wheelers and three-wheelers, which form the backbone of India’s transport system, while also
encouraging the electrification of buses and logistics fleets. By focusing on high-utilization
vehicle segments, the scheme is projected to deliver greater environmental benefits per rupee
spent, including reduced carbon emissions, improved air quality, and long-term cost savings in
fuel imports.

Regarding key policy changes and updates, PM E-DRIVE represents a strategic shift from the
broad subsidy framework of FAME-II to a more calibrated and performance-oriented incentive
structure. Incentives are rationalized and targeted, with greater emphasis on affordability,
localization, and verified performance outcomes. The scheme aligns more closely with the
government’s Make in India and Atmanirbhar Bharat initiatives, encouraging domestic value
addition and supply-chain resilience. Additionally, PM E-DRIVE introduces clearer timelines,
streamlined implementation mechanisms, and enhanced monitoring to ensure transparency and
effective utilization of public funds. Overall, the scheme reflects India’s evolving electric
mobility policy framework, moving from early-stage market creation toward long-term
sustainability and self-reliance in the EV ecosystem.

State Government Initiatives: State governments such as Delhi, Maharashtra, Uttar Pradesh,
Tamil Nadu, and others have introduced their own EV policies, offering purchase subsidies,
registration fee waivers, and incentives for setting up charging infrastructure to complement
central schemes.

Results and Discussion

1.

Impact on EV Adoption: Central and state policy instruments have led to measurable growth
in EV sales, particularly in the two-wheeler and three-wheeler segments. Subsidies and tax
reductions have reduced upfront costs, while incentives for charging infrastructure have
alleviated some aspects of range anxiety.

Manufacturing and Economic Impact: PLI and related manufacturing incentives have
encouraged investments from Indian and global players in EV and battery production facilities,
thus creating employment and contributing to the ‘Make in India’ initiative.

Challenges: Despite the overall success of electric vehicle policies, several challenges
continue to persist. The deployment of charging infrastructure remains uneven, with urban and
metropolitan areas enjoying relatively better access compared to rural and semi-urban regions,
thereby limiting widespread adoption. Additionally, the financial sustainability of prolonged
subsidy support poses a significant concern for policymakers, as continued fiscal incentives
place pressure on public finances. Furthermore, consumer awareness and perception regarding
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the long-term economic and environmental benefits of electric vehicles remain inadequate,
highlighting the need for greater information dissemination, education, and confidence-
building measures to encourage broader acceptance of electric mobility.

Conclusion

Government policies have played a transformative role in expanding the scope of electric vehicles in
India. Through a combination of demand incentives, infrastructure support, tax reforms, and
manufacturing encouragement, India has made significant strides towards electrified mobility.
However, to sustain momentum and achieve long-term targets, continued policy innovation, inter-
governmental coordination, and public-private collaboration are essential.
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Abstract

The integration of Plug-in Electric Vehicles (PEVs) into modern power systems presents both opportunities and
operational challenges. This paper proposes an optimized solution for Economic Load Dispatch (ELD) in a
hybrid power system comprising five thermal generating units and a fleet of PEVs, utilizing Particle Swarm
Optimization (PSO). The objective is to minimize total fuel cost while satisfying system constraints such as
power balance, generator limits, and dynamic load demand. PEVs are modeled as mobile storage units capable
of bidirectional energy exchange, thereby enabling Vehicle-to-Grid (V2G) operations that enhance grid
flexibility and reliability. The PSO algorithm is applied to solve the non-linear and complex nature of the ELD
problem efficiently. Simulation results show that the proposed approach provides faster convergence and
superior cost minimization compared to traditional methods. Additionally, the incorporation of PEVs leads to a
noticeable reduction in operational cost and enhances grid stability. The findings demonstrate the effectiveness
of PSO in intelligent energy dispatch, offering a viable solution for future smart grid applications that aim for
sustainability and economic efficiency.
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Introduction

ncreasing in popularity of 2/4 The rapid expansion of Plug-in Electric Vehicles (PEVSs) in recent

years has introduced a paradigm shift in energy consumption and power system operations. In

India, the government's aggressive push toward electrification—through policies such as the
FAME (Faster Adoption and Manufacturing of Hybrid and Electric Vehicles) scheme—has
significantly increased the penetration of PEVs in the transportation sector. These vehicles, typically
equipped with lithium-ion batteries ranging from 15 kWh to 40 kWh capacities (e.g., Tata Nexon EV:
~30.2kWh, MG ZS EV: ~50.3kWh),are not only clean alternatives to fossil-fuel-based transport but
also serve as distributed energy storage units. The irpotential for Vehicle-to-Grid (V2G) inter action
enables dynamic load balancing, peak shaving, and ancillary support services, especially when
integrated with smart grid technologies.

Economic Load Dispatch (ELD) plays a crucial role in power system operation by determining the
optimal generation schedule of available units to meet demand at the lowest cost while satisfying
system constraints. Traditional ELD problems become more complex when incorporating non-
conventional elements such as PEVs, owing to the bi-directional power flow and stochastic nature of
charging behavior. The challenges further amplified by the non-linear fuel cost functions, valve-point
effects, and emission constraints.

To address these complexities, metaheuristicalgorithms have gained prominence. Among them, Particle
Swarm Optimization (PSO) has emerged as a powerful and flexible tool for solving non-linear, non-
convex optimization problems due to its simplicity, global search capability, and fast convergence.
PSO simulates the social behavior of birds or fish schools to iteratively reach the optimal solution by
updating particle positions based on individual and group experiences.

In this study, we apply PSO to the ELD problem for a system comprising five thermal power units
integrated with PEVs. The objective is to minimize the total generation cost while considering power
balance, generator limits, and the flexible charging/discharging potential of PEVs. The inclusion of
realistic PEV battery characteristics as used in India enhances the practical relevance of the model.

Recent literature supports the efficacy of PSO in such contexts [1]-[3], highlighting its application in
renewable-integrated and PEV-enabled grid scenarios. This work builds on these foundations to
present an optimized dispatch strategy suitable for future smart grid systems in the Indian context.

Methodology Used

The proposed methodology involves solving the Economic Load Dispatch (ELD) problem for a hybrid
power system consisting of five thermal power units and a fleet of Plug-in Electric Vehicles (PEVS),
using the Particle Swarm Optimization (PSO) algorithm. The ELD problem is formulated with the
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objective of minimizing total fuel cost while adhering to generator operational limits, power balance
constraints, and accounting for the bidirectional power flow from PEVs through Vehicle-to-Grid
(V2G) technology.

a. Problem Formulation: The objective function for ELD is defined as:
Min F=Y (aiP2+biPi+c;), i =1ton D)
where P; is the power output of the i-th thermal unit, and a;, b;, ¢; are the cost coefficients of
that unit.
Constraints Include
Power Balance Constraint:
> Pi+PPEV=PD @)
where PDis the total demand and PPEVis the net power contribution from PEVs (positive for
discharge, negative for charging).
Generator Limits:
P; min < P; < P; max 3)
PEV Constraint: Battery State of Charge (SOC) and charging/discharging limits are modeled

for realistic operation based on Indian PEV data (e.g., SOC between 20%-90%, battery
capacity 30-50 kWh).

b. Particle Swarm Optimization (PSO): PSO is initialized by generating a population (swarm)
of particles representing potential solutions (power dispatch vectors). Each particle adjusts sits
velocity and position using:

Viki=wvikteiri(pbest-X¥)tcara(gbest-xi¥) X< 1=xik+ vk 4

where v; is velocity, x; is position (solution vector), p best is personal best, and gbest is global
best. Parameters w, ci, ¢z are inertia weight and acceleration constants.

C. Simulation Setup: Input data for the five thermal units (cost coefficients and limits) are taken
from standard IEEE test systems. PEV data includes realistic SOC limits and power exchange
capabilities based on Indian EVs like the Tata Nexon EV and MG ZS EV. The simulation is
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executed in MATLAB, and results are compared with traditional dispatch methods to validate
PSO's performance.

System Overview and Problem Formulation

In this paper, we address the economic and environmental optimization of a power system
incorporating thermal power plants and electric vehicle (EV) charging demands under various
charging scenarios. The objective is to determine the optimal power dispatch strategy for a set of
thermal units, considering not only the cost of fuel but also the associated emissions and transmission
losses. The power system considered in this paper consists of five thermal units, with each unit having
specific operational constraints and cost parameters.

1. System Description and Constraints: Thermal Units: The system consists of five thermal
power units, each with a quadratic cost function, a minimum and maximum output range, and
associated emission factors. The cost function for each unit is given by:

e Electric Vehicle (EV) Charging: The demand from EVs is modeled under three
different scenarios. Each scenario has a predefined charging profile representing the
fraction of the total charging power required at different hours of the day. The total
demand from EVs is computed by multiplying the total number of EVs by the charging
power per vehicle, scaled by the respective charging profile. The EV demand is
subtracted from the total load to determine the required thermal generation.

e Transmission Losses: The system transmission losses are modeled as a quadratic
function of the total generation. The losses are proportional to the square of the total
generation, including both thermal generation and EV demand. The loss function is
given by:

L(P)=a*(sum(Pj)+PPEV)*(5)

where o is a transmission loss coefficient, and PPEVis the total power demand from the
EVs.

e Emission Factors: Each thermal unit emits a certain amount of CO2 per unit of power
generated. The emission factors are adjusted based on the EV charging profile, which
affects the total demand and, consequently, the thermal generation. The emission cost
is computed as the sum of the emissions from all thermal units:

E=sum (ei* Pi)
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where ei is the emission factor for the i-th thermal unit.

The code uses a variety of data to optimize the thermal power dispatch and Electric Vehicle
(PEV) charging scenarios, with the goal of minimizing costs and emissions. It considers five
thermal power units, each with specific operational  limits, cost coefficients, and emission
factors. The cost coefficients, including linear, quadratic, and constant terms, are used to
calculate the fuel costs for each unit base donits output. The emission factors represent the
CO2 emitted per MWh generated by each thermal unit. The PEV charging profiles,
representing off-peak, peak, and stochastic scenarios, define the normalized fraction of charging
power required per hour for each scenario. The code assumes a total of 50,000 PEVs, each
with a charging power of 7kW, contributing  to the total load demand.

Additionally, the total load demand is set at 1000MW, with a transmission loss coefficient of
0.01. The Particle Swarm Optimization (PSO) algorithm misused for the optimization process,
employing50particlesand150iterations. The algorithm minimizes an objective function that
includes fuel costs, emissions, and transmission losses, while considering the operational
constraints of the thermal units and the impact of PEV charging. This combination of data
enables the code to simulate various scenarios and determine the optimal dispatch for each,
balancing economic efficiency with environmental impact.

Optimization Model: The total cost function to be minimized is the sum of three components:
fuel costs, emission costs, and transmission losses. The optimization problem can be
formulated as follows:

Minimize: J(P) = sum(ai * Pi + bi * Pi%+ ci) + sum(ei * Pi) + o * (sum(Pi) + PPEV)?
Subject to the following constraints:

e Generation limits: Pmini<=Pi<=Pmaxi,V i in {1, 2, ..., n}

e Demand balance: sum (Pi) + PPEV =P demand

e Emission limits (if applicable): E<=Emax

where P demand is the total system demand, including both base load and the demand from
EVs.

. Particle Swarm Optimization (PSO) Algorithm: To solve this optimization problem, a
Particle Swarm Optimization (PSO) algorithm misused. PSO is a population-based
optimization technique inspired by the social behavior of birds flocking or fish schooling. The
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algorithm iteratively searches for the optimal solution by updating the positions and velocities
of particles (representing potential solutions) in the search space.

4. The PSO algorithm involves the following steps:

e Initialization: The positions of the particles are initialized randomly within the
feasible solution space, which is bounded by the minimum and maximum power
output limits for each thermal unit.

e Fitness Evaluation: The fitness of each particle is evaluated using the objective
function, which incorporates the total fuel cost, emissions, and transmission losses.

e Velocity and Position Update: The velocity of each particle is updated based on the
cognitive and social components, which reflect the particle's previous best position and
the global best position found by the swarm.

e Boundary Constraints: After updating the particle's position, the algorithm ensures
that the new position is within the feasible solution space by applying boundary
constraints (i.e., keeping the power output within the minimum and maximum limits
for each thermal unit).

e Termination: The algorithm terminates when a maximum number of iterations is
reached or when the swarm converges to an optimal solution.

Results and Discussion
The optimization process was carried out for three different EV charging scenarios: Off-Peak, Peak,
and Stochastic charging profiles. The results obtained are summarized below for each scenario:

Results Summary

These results illustrate how PEV charging profiles impact power system operation within the Economic
Load Dispatch (ELD)framework. While the optimal thermal unit dispatch remains constant across
scenarios (due to fuel cost dominance), PEV charging patterns affect total generation and transmission
losses. Off-peak charging increases total generation and losses. Emissions are influenced by PEV
charging, highlighting the need for smart charging to coordinate PEV charging with cleaner energy
sources. The optimization results for the three different PEV charging scenarios—Off-Peak, Peak, and
Stochastic—are as follows:

e Off-Peak Charging Scenario: The optimal dispatch for thermal generation was found to be
[80, 60, 70, 90, 75] MW, leading to a total thermal generation of 375MW.The total PEV
demand, calculated as the average over the charging profile, was 22.05 MW. This resulted in a
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total generation of 397.05 MW. The total fuel cost associated with this scenario was $9913.50,
while the total losses due to transmissioninefficienciesamountedto1576.49 MW. The total
emissions produced were 258.67 kg CO2, and the combined total cost, considering both fuel
and emissions, was $11,748.65.

Peak Charging Scenario: For the Peak charging scenario, the optimal dispatch remained the
same as in the Off-Peak case at [80, 60, 70, 90, 75] MW, with a total thermal generation of
375 MW. However, the total PEV demand decreased to 19.25 MW, resulting in a total
generation of 394.25 MW. The associated fuel cost remained at $9913.50, but the
transmission losses were reduced to 1554.33 MW. Emissions increased slightly to 259.41 kg
CO2, and the total cost for this scenario, including both fuel and emissions,
cameto$11,727.24.

Stochastic Charging Scenario: In the Stochastic charging scenario, the optimal thermal
dispatch again stayed the same at [80, 60, 70, 90, 75] MW, with a total thermal generation of
375 MW. The total PEV demand was slightly lower at 16.77 MW, leading to a total
generation of 391.77MW.The fuel cost remained constant at $9913.50, and the transmission
losses were further reduced to 1534.80MW. Emissions increased slightly to 260.07kgCO2,
resulting in a total cost of $11,708.36, accounting for both fuel and emissions.

Total Generation (MW) . Total Fuel Cost ($) Total Losses (MW)

S

Generation (MW)
Fuel Cost ($)
Losses (MW)

Off-Peak  Peak Stochaslic Off-Peak  Peak  Stochastic - Off-Peak Peak  Stochastic

Total Emissions (kg CO2) o Total Cost ($ + kg CO2) =~ Total PEV Demand (MW - Average)

[
o
=3

~
3

PEV Demand (MW)

Emissions (kg CO2)
Total Cost ($ + kg CO2)

Off-Peak Peak  Stochastic Off-Peak Peak  Stochastic Off-Peak Peak  Stochastic

Figure 1: Charging Scenarios Comparison
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These results demonstrate how the varying PEV charging profiles impact fuel cost, system losses,
emissions, and the total cost, with subtle differences observed between the different charging scenarios.

Charging| Optimal Total Total Total Total Total Total Total Cost
Scenario | Dispatch Thermal PEV Generation Fuel Losses Emissions| (S+kg CO2)
(MW) Generation | Demand (MW) Cost (MW) (kg CO2)

(©)
Off-Peak | (80 60 70 375 22.05 397.05 99135 1576.487 258.6678 | 11748.6548
90 75)
Peak (80 60 70 375 19.25 394.25 99135 1554.3306 | 259.4084 | 11727.239
90 75)
Stochastic | (80 60 70 375 16.765 391.765 99135 1534.7982 | 260.0657 | 11708.3638
90 75)

Table 1: Optimization Results for Power Dispatch in Thermal Units and PEV Charging

Scenarios

The total cost, combining fuel and emissions, is lowest for stochastic charging, primarily due to
reduced transmission losses. This underscores the importance of considering losses in ELD
optimization. Overall, the results demonstrate PEV charging's load-shifting potential and the necessity
of smart charging strategies to mitigate grid impacts and optimize power system operation.

Parameter Off-Peak Peak Charging Stochastic
Charging Charging

Thermal Generation Dispatch (MW) (80, 60, 70, 90, 75) (80, 60, 70, 90, 75) (80, 60, 70, 90, 75)
Total Thermal Generation (MW) 375 375 375
Total PEV Demand (MW) 22.05 19.25 16.77
Total Generation (MW) 397.05 394.25 391.77
Fuel Cost ($) 9913.5 9913.5 9913.5
Transmission Mosses (MW) 1576.49 1554.33 1534.8
Emissions (kg CO?) 258.67 259.41 260.07
Total Cost (Fuel + Emissions) ($) 11,748.65 11,727.24 11,708.36 (Lowest)

Table 2: Comparison of Optimization Results for PEV Charging Scenarios
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Abstract

In today's globalized and interconnected world, educational institutions are becoming increasingly culturally
diverse, presenting both opportunities and challenges. This study investigates the potential of harnessing the
power of diversity through peer-to-peer learning in multicultural educational settings. Peer-to-peer learning,
where students collaborate and learn from one another, is a powerful tool for fostering cross-cultural
understanding, promoting inclusive learning environments, and developing critical thinking skills. The research
explores how peer-to-peer learning can be effectively utilized in multicultural classrooms to facilitate
knowledge exchange, foster cultural awareness, and enhance academic performance. Employing a mixed-
methods approach, the study combines surveys, focus group discussions, and secondary data to assess the
impact of peer-to-peer learning on students' cross-cultural competence, empathy, and academic achievement.
Additionally, it identifies potential challenges and barriers to effective peer-to-peer learning in multicultural
settings, including language barriers, cultural misunderstandings, and power dynamics. This approach aligns
with the learner centric, inclusive and experiential learning vision advocated by the National Education Policy
(NEP) 2020. The findings of this study contribute to the development of effective pedagogical approaches that
embrace diversity and promote inclusive learning environments. By harnessing the power of diversity through
peer-to-peer learning, educational institutions can equip students with the skills and mindsets necessary to
thrive in an increasingly diverse and interconnected global society.

Keywords: Peer Learning, Cultural Diversity, Multicultural Education, Cross-Cultural Competence, Inclusive
Learning Environments, NEP 2020.
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Introduction
n an era marked by unprecedented global interconnectedness and cultural exchange, educational
institutions worldwide are becoming increasingly diverse, reflecting the rich tapestry of cultures,
backgrounds, and perspectives that characterize modern societies. This cultural diversity presents
both opportunities and challenges for educators and students alike. While it enriches the learning
environment with a wealth of experiences and worldviews, it also necessitates a deeper understanding
and appreciation of cultural differences, as well as the development of effective strategies to foster
inclusive and collaborative learning environments.

The promising approach to harnessing the power of diversity in educational settings is through peer-to-
peer learning, where students collaborate and learn from one another, leveraging their diverse
backgrounds, experiences, and perspectives as valuable resources for knowledge exchange and personal
growth. Peer-to-peer learning has long been recognized as a powerful pedagogical tool, promoting
active engagement, critical thinking, and the development of interpersonal and communication skills
(Boud et al., 2001; Topping, 2005).

In multicultural educational settings, peer-to-peer learning holds the potential to facilitate cross-cultural
understanding, promote inclusive learning environments, and enhance academic performance by
capitalizing on the richness of diverse perspectives and experiences (Pettigrew & Tropp, 2006; Loes et
al., 2018). Through collaborative learning activities and interactions with peers from diverse cultural
backgrounds, students gain first-hand exposure to different worldviews, values, and ways of thinking,
challenging their own assumptions and biases while developing crucial skills for navigating and
thriving in an increasingly interconnected global society.

However, the effective implementation of peer-to-peer learning in multicultural contexts requires
careful consideration of potential challenges and barriers, such as language barriers, cultural
misunderstandings, and power dynamics that may arise due to differences in cultural backgrounds,
socioeconomic status, or other factors. Addressing these challenges is essential to ensure that the
benefits of peer-to-peer learning are fully realized and that all students, regardless of their cultural
backgrounds, can actively participate and contribute to the collaborative learning process.

This study aims to investigate the potential of harnessing the power of diversity through peer-to-peer
learning in multicultural educational settings. By employing a mixed-methods approach, combining
surveys, focus group discussions, and secondary data analysis, the research seeks to assess the impact of
peer-to-peer learning on students' cross-cultural competence, empathy, and academic achievement.
Additionally, it identifies potential challenges and barriers to effective peer-to-peer learning in
multicultural settings and proposes strategies to overcome them, ultimately contributing to the
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development of effective pedagogical approaches that embrace diversity and promote inclusive learning
environments.

Objectives of the Study

1. To study the influence of peer-to-peer learning on students' cross-cultural competence and
ability to navigate and appreciate cultural diversity in educational settings.

2. To investigate the relationship between peer-to-peer learning and academic performance in
multicultural educational environments.

3. To study the potential challenges and barriers to effective peer-to-peer learning and to propose
strategies and best practices for implementing peer-to-peer learning in multicultural
educational contexts.

What is Peer to Peer Learning?

Peer-to-peer learning is an educational approach where students interact with other students to acquire
knowledge and skills. According to Boud et al. (2001), "Peer learning is an informal process by which
students can share knowledge, ideas and experience to further their understanding." It involves students
learning from and with each other in both formal and informal ways (Topping, 2005). Peer-to-peer
learning promotes active learning, critical thinking, and collaboration (Boud et al., 2014). It can take
various forms, such as peer instruction, reciprocal teaching, or study groups (Falchikov, 2001).

Theoretical Framework

The study is grounded in several theoretical frameworks that provide a foundation for understanding the
potential of peer-to-peer learning in multicultural educational settings and the dynamics of cross-
cultural interactions and learning.

Peer Learning Theory

Peer learning theory, as proposed by Boud et al. (2001) and Topping (2005), emphasizes the cognitive
and social benefits of collaborative learning among peers. This theory suggests that when students work
together, they engage in active knowledge construction, critical thinking, and the exchange of diverse
perspectives, leading to deeper understanding and knowledge retention. Peer learning theory also
highlights the development of interpersonal and communication skills, as well as the fostering of a
supportive learning environment where students feel comfortable expressing their ideas and seeking
clarification from their peers.

In the context of multicultural educational settings, peer learning theory provides a framework for
understanding how the diverse backgrounds and experiences of students can enrich the collaborative
learning process. By engaging in peer-to-peer interactions, students can gain exposure to different
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cultural perspectives, challenge their own assumptions, and develop a more nuanced understanding of
complex concepts and ideas.

Intergroup Contact Theory

Intergroup contact theory, as proposed by Pettigrew and Tropp (2006), suggests that positive and
meaningful interactions between members of different social or cultural groups can reduce prejudice,
stereotyping, and intergroup tensions. This theory posits that under certain conditions, such as equal
status, common goals, and institutional support, intergroup contact can lead to increased understanding,
empathy, and respect among individuals from diverse backgrounds.

In the context of multicultural educational settings, intergroup contact theory provides a framework for
understanding how peer-to-peer learning can facilitate cross-cultural understanding and promote
inclusive learning environments. By engaging in collaborative learning activities and open dialogues
with peers from diverse cultural backgrounds, students have the opportunity to challenge stereotypes,
develop empathy, and appreciate the richness of cultural diversity.

Cultural Adaptation Theory

Cultural adaptation theory, as described by the researchers such as Zhou et al. (2008) and Chavajay and
Skowronek (2008), focuses on the psychological, sociocultural, and academic adjustments that
individuals undergo when encountering a new and unfamiliar cultural environment. This theory
recognizes the challenges and stressors associated with cultural adaptation, such as language barriers,
cultural misunderstandings, and the need to navigate different social norms and academic expectations.

In the context of multicultural educational settings, cultural adaptation theory provides a framework for
understanding the unique challenges faced by international students and students from diverse cultural
backgrounds. It highlights the importance of developing strategies and support systems to facilitate the
cultural adaptation process, enabling students to effectively navigate cross-cultural interactions,
overcome language barriers, and adapt to the academic and social norms of the host institution.

By integrating these theoretical frameworks, the study aims to shed light on the complex interplay
between peer-to-peer learning, cultural diversity, and academic success in multicultural educational
settings. Through a comprehensive understanding of these dynamics, the research seeks to inform the
development of effective pedagogical approaches and support systems that promote inclusive learning
environments and equip students with the skills and mindsets necessary to thrive in an increasingly
diverse and interconnected global society.

Peer-to-peer Learning and NEP 2020
The National Education Policy and NEP 2020 strongly advocate learner-centric, inclusive and
experiential pedagogies in higher education. Peer-to-peer learning aligns closely with NEP 2020's
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emphasis on collaborative learning, critical thinking, communication skills, and holistic student
development. In multicultural classrooms, this approach promotes inclusivity, intercultural
understanding, and mutual respect by enabling students from diverse backgrounds to learn through
dialogue and shared experiences. By encouraging active participation and cooperative knowledge
construction, peer-to-peer learning supports NEP 2020's vision of equity, flexibility, and global
competence in higher education.

Methodology

To achieve research objectives and gain a comprehensive understanding of the potential and challenges
of peer-to-peer learning in multicultural educational settings, the study employed a secondary data
analysis approach. This involved systematic review and synthesis of existing literature, institutional
reports, student evaluations, and academic records related to peer-to-peer learning, cultural diversity,
and academic outcomes in multicultural educational contexts. A comprehensive review of the relevant
academic literature was conducted to identify key themes, findings, and theoretical frameworks related
to peer-to-peer learning, cultural diversity, and their impact on student outcomes in educational settings.
Based on the literature, recommendations were formulated for effective implementation of peer-to-peer
learning in multicultural educational settings, addressing potential challenges and barriers, and
promoting inclusive learning environments.

The Influence of Peer-to-Peer Learning on Cross-Cultural Competence

Peer-to-peer learning is a pedagogical strategy that emphasizes collaborative learning and mutual
support among students. It is grounded in the principles of active engagement, critical thinking, and
interpersonal skill development, making it particularly effective in multicultural educational settings.
These environments, characterized by diverse cultural backgrounds and perspectives, offer a unique
opportunity to foster cross-cultural competence through peer-to-peer learning.

e Cross-Cultural Competence: Cross-cultural competence is defined as the ability to
understand, communicate with, and effectively interact with people from different cultural
backgrounds (Deardorff, 2006). This competence includes a range of skills, attitudes, and
knowledge necessary to navigate and appreciate cultural diversity. In today's globalized world,
where interactions with individuals from diverse backgrounds are frequent and unavoidable,
cross-cultural competence is essential for personal and professional success.

e Peer-to-Peer Learning as a Pedagogical Tool: Peer-to-peer learning has been widely
recognized for its ability to promote active engagement, critical thinking, and the development
of interpersonal skills (Boud et al., 2001; Topping, 2005). By facilitating collaborative learning
activities, students are encouraged to take an active role in their own and each other's learning
processes. This approach not only enhances academic performance but also prepares students
for real-world interactions in diverse settings.
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Cultural Awareness and Sensitivity: Research has demonstrated that peer-to-peer
interactions can significantly enhance students' cultural awareness and sensitivity. For
instance, Pettigrew and Tropp (2006) conducted a meta-analysis of 515 studies and found that
intergroup contact typically reduces intergroup prejudice. This reduction in prejudice is
attributed to increased knowledge about out group members, reduced anxiety about intergroup
interactions, and increased empathy and perspective-taking. In multicultural educational
settings, peer-to-peer learning provides a platform for students to engage with peers from
different cultural backgrounds. Through these interactions, students are exposed to diverse
perspectives and cultural norms, helping them to develop a more nuanced understanding of
cultural diversity. Loes et al. (2018) found that peer-to-peer learning in multicultural
classrooms led to increased cultural empathy among students and a reduction in prejudices.
These findings suggest that collaborative learning activities can serve as a catalyst for fostering
inclusive and respectful learning environments.

Challenging Assumptions and Biases: One of the key benefits of peer-to-peer learning is its
ability to challenge students' assumptions and biases. When students engage in collaborative
learning activities, they are often required to confront and reconsider their preconceived
notions about different cultures. This process of reflection and critical thinking is essential for
developing cross-cultural competence. For example, a study by Gurin et al. (2002) on the
educational benefits of diversity in higher education found that interaction with diverse peers
was positively related to cognitive development, including critical thinking and problem-
solving skills. The study emphasized that these benefits were most pronounced when students
actively engaged with their peers through discussions and collaborative projects.

Respectful Learning Environment: The creation of an inclusive and respectful learning
environment is another significant outcome of peer-to-peer learning in multicultural settings.
By fostering a culture of mutual respect and understanding, peer-to-peer learning helps to
break down cultural barriers and promote a sense of community among students. This
inclusive environment is crucial for the academic and personal development of all students,
particularly those from minority or marginalized groups.

Methodological Approaches to Studying Peer-to-Peer Learning: To assess the impact of
peer-to-peer learning on cross-cultural competence, researchers often employ a combination of
quantitative and qualitative methods. Focus group discussions and interviews provide deeper
insights into students' experiences and the specific mechanisms through which peer-to-peer
learning influences cross-cultural competence. For example, a mixed-methods study by Glass
and Westmont (2014) examined the impact of peer interaction on international students'
adaptation to university life in the United States. The study combined survey data with in-
depth interviews to explore how interactions with domestic students influenced international
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students' cross-cultural competence and overall adjustment. The findings highlighted the
importance of structured peer-to-peer learning activities in facilitating positive intergroup
interactions and promoting cultural understanding.

Peer-to-Peer Learning and Academic Performance

Peer-to-peer learning has been a focal point of educational research due to its potential to enhance
academic performance. This pedagogical approach involves students actively engaging with one
another to share knowledge, provide support, and collaboratively solve problems. The theoretical
underpinning of peer-to-peer learning can be traced back to Vygotsky’s (1978) social constructivist
theory, which posits that social interactions are crucial for cognitive development. By promoting
meaningful discussions and knowledge exchange, peer-to-peer learning not only aids in comprehension
but also fosters critical thinking skills.

e Theoretical Framework: Vygotsky’s (1978) social constructivist theory emphasizes the role
of social interactions in the development of cognition. According to Vygotsky, learning is
fundamentally a social process, and cognitive development is heavily influenced by the
interactions individuals have with their peers. Peer-to-peer learning aligns with this theory by
creating opportunities for students to engage in collaborative activities that promote deeper
understanding through dialogue and shared experiences. These interactions provide a platform
for students to articulate their thoughts, challenge each other’s ideas, and construct new
knowledge collectively.

e Empirical Evidence: Numerous studies have documented the positive effects of peer-to-peer
learning on academic performance. Johnson and Johnson (2009) conducted extensive research
on cooperative learning, a structured form of peer-to-peer learning and found that it leads to
higher academic achievement compared to competitive or individualistic learning approaches.
Their meta-analysis of multiple studies revealed that students engaged in cooperative learning
outperform their peers in traditional classroom settings in terms of academic achievement. In
multicultural educational settings, the benefits of peer-to-peer learning are particularly
pronounced. The diversity of perspectives and experiences that students bring to the classroom
can significantly enrich the learning environment. Gurin et al. (2002) studied the impact of
diversity on educational outcomes and found that interactions with diverse peers enhance
students' cognitive development and critical thinking skills. These findings suggest that
multicultural peer-to-peer learning not only improves academic performance but also prepares
students for a diverse and interconnected world.

e Enhancing Academic Achievement: The mechanisms through which peer-to-peer learning
enhances academic performance are multifaceted. Firstly, it promotes active learning, where
students take responsibility for their own learning and that of their peers. This active
engagement is crucial for retaining and understanding complex concepts. Secondly, peer-to-

Page 230




Edulink: Journal of Multidisciplinary Research
A Peer Reviewed Journal | Volume- X1 | March-2026 | ISSN-2350-1170

peer learning fosters critical thinking skills by encouraging students to analyze, evaluate, and
synthesize information collaboratively. Smith et al. (2009) highlighted that peer-to-peer
learning activities, such as group discussions and collaborative problem-solving tasks, promote
deeper cognitive processing. When students explain concepts to their peers, they reinforce their
own understanding and identify gaps in their knowledge. This process of reciprocal teaching
and learning creates a dynamic and interactive learning environment that is conducive to
academic success.

Benefits in Multicultural Settings

In multicultural classrooms, peer-to-peer learning offers additional benefits by leveraging the diverse
cultural backgrounds of students. These diverse perspectives contribute to a richer and more inclusive
learning experience. Students learn to appreciate different viewpoints and develop cultural empathy,
which are essential skills in a globalized world. Gurin et al. (2002) emphasized that diversity in peer
interactions leads to greater cognitive complexity and enhanced problem-solving skills. When students
are exposed to a variety of perspectives, they are more likely to think critically and creatively. This
diversity-induced cognitive stimulation can result in better academic performance and a more profound
understanding of the subject matter.

Challenges and Barriers

While the findings highlight the potential benefits of peer-to-peer learning in multicultural educational
settings, the research also identified several challenges and barriers that need to be addressed for
effective implementation. One significant challenge is language barriers, which can hinder effective
communication and collaboration among students from diverse linguistic backgrounds (Pritchard &
Woollard, 2010).

Additionally, cultural differences in communication styles, such as directness versus indirectness, or the
use of nonverbal cues, can further complicate cross-cultural interactions and learning (Loes et al.,
2018).

Another challenge identified in the study is the potential for power dynamics and unequal participation
within peer-to-peer learning groups. Cultural factors, such as hierarchical structures, gender roles, or
socioeconomic status, can influence students' willingness to engage, express opinions, or challenge
ideas, potentially hindering the benefits of collaborative learning (Pritchard & Woollard, 2010).

Furthermore, the research findings suggest that cultural misunderstandings and conflicts may arise due
to differing values, beliefs, or expectations regarding appropriate behavior, time management, or
academic integrity (Loes et al., 2018). These misunderstandings can strain group dynamics, impeding
effective collaboration and learning.
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Strategies and Best Practices
To address the challenges and barriers identified in the study, the research proposes several strategies
and best practices for implementing peer-to-peer learning in multicultural educational settings:

Table 1: Best Practices at the Global Level

Country Peer-to-Peer Learning Program Institutions

United States Peer-Led Team Learning (PLTL)

Various universities including
University of Pittsburgh

United Kingdom

Peer Assisted Study Sessions | University of Manchester, University of

(PASS) Sussex
. . . Universit of  Sydney, Monash
Australia Peer Assisted Learning (PAL) !V !y ydney
University
] - - f T H H f
Canada Supplemental Instruction (SI) University of Toronto, University o

British Columbia

Hong Kong Peer Tutoring Program Kong University of Science and

The University of Hong Kong, Hong

Technology

South Africa Learning Community Programs

University of Cape Town, Stellenbosch
University

Source: Capstick et al., 2020; Dawson et al., 2021; Malm et al., 2020; Chan & Lee, 2020; Erasmus &
van Wyk, 2021; Bowen, 2020.

1.

Cultural Awareness and Sensitivity Training: Providing cultural awareness and sensitivity
training for both students and instructors can help develop a deeper understanding and
appreciation of cultural differences, as well as strategies for effective cross-cultural
communication and collaboration (Loes et al., 2018; Pettigrew & Tropp, 2006).

Inclusive Group Formation: Carefully forming diverse peer-to-peer learning groups can
promote cross-cultural interactions and prevent the formation of cliques or segregated groups
based on cultural backgrounds (Loes et al., 2018). Instructors should consider factors such as
language proficiency, cultural backgrounds, and academic strengths when forming groups to
ensure a balanced and inclusive environment.

Clear Communication Guidelines: Establishing clear communication guidelines and
expectations for peer-to-peer learning activities can help mitigate language barriers and
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cultural misunderstandings (Pritchard & Woollard, 2010). These guidelines should address
issues such as turn-taking, active listening, respectful disagreement, and seeking clarification
when needed.

4. Facilitated Discussions: Incorporating facilitated discussions, either by instructors or trained
student facilitators, can help navigate cultural differences, address potential conflicts, and
ensure equitable participation within peer-to-peer learning groups (Loes et al., 2018).
Facilitators can model effective cross-cultural communication, mediate misunderstandings, and
promote inclusive dialogue.

5. Culturally Responsive Pedagogy: Adopting a culturally responsive pedagogy that
acknowledges and values the diverse backgrounds and experiences of students can create a
more inclusive and engaging learning environment (Pettigrew & Tropp, 2006). Instructors
should strive to incorporate diverse perspectives, examples, and learning materials that
resonate with students from various cultural backgrounds.

6. Reflective Practices: Encouraging students to engage in reflective practices, such as
journaling or group discussions, can promote self-awareness, critical thinking, and personal
growth in navigating cultural differences and embracing diversity (Loes et al., 2018).
Reflective activities can help students process their experiences, examine their biases, and
develop strategies for effective cross-cultural collaboration.

7. Continuous Evaluation and Improvement: Regularly evaluating and refining peer-to-peer
learning practices in multicultural educational settings is crucial for ensuring their
effectiveness and responsiveness to the evolving needs and challenges of diverse student
populations (Pritchard & Woollard, 2010). Seeking feedback from students, instructors, and
external experts can

By implementing these strategies and best practices, educational institutions can create inclusive and
collaborative learning environments that harness the power of diversity through peer-to-peer learning.
By fostering cross-cultural competence, empathy, and academic engagement, peer-to-peer learning in
multicultural settings can equip students with the skills and mindsets necessary to thrive in an
increasingly diverse and interconnected global society.

Findings
The study reveals several key findings regarding the impact of peer-to-peer learning in multicultural
educational settings:

1. Enhanced Cross-Cultural Competence: Peer-to-peer learning significantly enhances
students' cross-cultural competence. Students reported increased cultural awareness, empathy,
and appreciation for diversity. These findings align with previous research indicating that peer
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interactions can reduce cultural prejudices and promote inclusive attitudes (Pettigrew & Tropp,
2006).

2. Improved Academic Performance: The study found a positive correlation between peer-to-
peer learning and academic performance. Students engaged in peer-to-peer learning activities
demonstrated better understanding and retention of course material, higher grades, and
improved critical thinking skills. These results support the social constructivist theory that
emphasizes the role of social interactions in cognitive development (\ygotsky, 1978).

3. Challenges and Barriers: The study identified several challenges to effective peer-to-peer
learning in multicultural settings, including language barriers, cultural misunderstandings, and
power dynamics. Addressing these challenges requires targeted strategies to ensure all students
can actively participate and benefit from peer-to-peer learning activities.

4. Strategies for Success: To overcome the identified challenges, the study suggests several
strategies. These include providing language support, fostering a supportive and inclusive
learning environment, and encouraging open discussions about cultural differences and biases.
By implementing these strategies, educators can enhance the effectiveness of peer-to-peer
learning in multicultural classrooms.

Conclusion

In today's globalized world, cultural diversity in educational settings is both a reality and an
opportunity. By harnessing the power of diversity through peer-to-peer learning, educational institutions
can create inclusive and transformative learning experiences that promote cross-cultural understanding,
empathy, and academic success. This study has demonstrated the potential of peer-to-peer learning in
multicultural educational settings to foster cross-cultural competence, enhance empathy and mutual
understanding, and positively impact academic performance and engagement. Through collaborative
learning activities and interactions with peers from diverse backgrounds, students gain first-hand
exposure to different cultural perspectives, challenge their own assumptions, and develop critical
thinking and intercultural communication skills (Loes et al., 2018; Pettigrew & Tropp, 2006).However,
the research also highlights the challenges and barriers that must be addressed for effective
implementation of peer-to-peer learning in multicultural contexts, such as language barriers, cultural
misunderstandings, and power dynamics. By implementing strategies such as cultural awareness
training, inclusive group formation, clear communication guidelines, facilitated discussions, culturally
responsive pedagogy, reflective practices, and continuous evaluation and improvement, educational
institutions can create environments that embrace diversity and promote inclusive and collaborative
learning (Pritchard & Woollard, 2010; Loes et al., 2018).

Ultimately, harnessing the power of diversity through peer-to-peer learning is not only an educational
imperative but also a social responsibility. By equipping students with the skills and mindsets to
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navigate cultural differences, appreciate diverse perspectives, and collaborate across borders,
educational institutions can contribute to the development of a more inclusive, empathetic, and globally
competent society (Pettigrew & Tropp, 2006; Arambewela& Hall, 2009).

Peer-to-peer learning in multicultural educational settings provides a powerful framework for
cultivating these essential skills and mindsets, ensuring that the next generation of learners is well-
prepared to embrace the richness of diversity and harness its transformative potential as suggested in
NEP 2020.
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Abstract

The National Education Policy 2020 recommends comprehensive reforms that aim at restructuring not only the
curriculum but also the pedagogy & assessment system in India. The policy also focuses on the integration of
Indian Knowledge System (IKS) into the curriculum at all levels. Though the policy envisions ambitions for the
Indian education, its implementation depends mostly on teacher’s capacity to enact the principles propagated by
the policy within the classroom and the school. This paper discusses the research that focuses on exploring the
perception level, awareness level and the experiences of the teachers while implementing the recommendations of
NEP 2020. This study uses the Descriptive Survey Method; a sample of 200 school teachers of various Delhi
schools was taken using Stratified Random Sampling method. The findings of the study revealed that the teachers
usually employ learner-centred approach of NEP 2020 focussing on experiential learning and competency based
assessment. The study revealed that there are some barriers such as lack of teacher’s training, infrastructural
inadequacies and obscurities in curriculum that acts as a constrain in effective implementation of NEP 2020. The
study highlights the significance of sustained institutional support and continuous professional development for
teachers to align classroom practices with the objectives of the policy.
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Introduction

ducational transformation can be achieved only when the policy objectives are transformed into

classroom practices. NEP 2020 presents a fundamental structure of Indian education aims at

promoting holistic development of each and every learner through flexible curriculum and
constructivist teaching-learning pedagogy (Gol, 2020). The policy aims at replacing the end-term
examination oriented education system with a system that emphasises on enhancing creativity, fostering
critical analytical skills, logical thinking, reasoning, etc. for a such system to excel, the role of teachers
is very important as they act as a principal agent in such a system- implementing the recommendations
and bringing it to practice as they interpret and operationalize policy directives within specific
classroom contexts (Fullan, 2016).

The integration of IKS in the mainstream education system at all levels has also been one of the major
steps taken by the policy. The policy identifies India’s rich intellectual tradition in different areas such
as mathematics, astronomy, physics, medicine, environmental science, linguistics, philosophy and
promotes the systematic amalgamation of this knowledge into current curricula (Government of India,
2020). The aim is not just cultural conservation and promotion but the expansion of epistemic plurality,
empowering learners to engage with native knowledge alongside modern scientific education.

The policy recommends the introduction of IKS based curriculum across school and higher education,
covering courses on traditional sciences, past local history, ethical tradition, and sustainable living. It
also suggests the establishment of devoted centers for IKS where research and curriculum can be
developed to promote learners’ engagement with traditional and regional knowledge cultures. This
initiative aligns with worldwide perspectives that highlight the value of conventionally responsive
pedagogy in enhancing student relevance and identity formation (OECD, 2018).

From a pedagogical viewpoint, the inclusion of IKS demands changes in classroom practices. Teachers
are believed to contextualize education by linking disciplinary ideas and concepts with indigenous
knowledge structures, such as traditional ecological practices, classical mathematical reasoning, and
linguistic traditions. This integration is anticipated to promote experiential learning and
interdisciplinary ideas while fostering respect for India’s cultural and intellectual legacy (Tilak, 2020).
However, implementation of IKS in the schools presents significant challenges. Teachers report
inadequate exposure to reliable IKS resources and inadequate training of teachers to interpret and
pedagogically become accustomed with the traditional knowledge for modern classrooms (Mishra,
2021; Kumar & Gupta, 2022). In the absence of uniform instructional resources and assessment
frameworks creates complication in the integration process.

The pedagogies that the teachers use in the classroom is very important in order to bring a
transformation in the classroom, even the Scholarships, be it national or international cannot bring
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change in the educational system more than the pedagogies used in the classroom(Darling-Hammond et
al., 2017). Therefore, studying the perception and the lived experiences of the teachers is the necessity
to peek into the feasibility of the recommendations of the NEP 2020.

There are several changes and modifications that are required in the infrastructure of the schools,
classroom learning-teaching methodologies, assessment tools and techniques, classroom management
and organisations, etc. The NEP 2020 presupposes the highest level of professional competencies and
institutional readiness. But at the same time, there are a lot of disparities that exists in the infrastructural
and academic facilities, teachers’ skills, administrative support, etc.that the different schools have
which is one of the most significant barriers in the uniform implementation of NEP 2020 (Kumar,
2021). Therefore, this study attempted to study the perception of teachers and lived experiences of the
teachers while implementing the policy.

Literature Review

The review of related literature conducted in this area highlights the effect of teachers’ cognitive
frameworks and contextual circumstances on reform outcomes (Spillane et al., 2002). When reforms
overlook the ground realities at classroom level, they produce symbolic rather than functional change
(Cuban, 2013). Student centred pedagogies have been shown to improve student motivation and higher-
order thinking skills (HOTS) but they demand advanced instructional proficiency and supportive school
cultures (OECD, 2018). The analyses of the recommendations of the NEP 2020 indicate that the policy
aligns with global tendencies emphasizing interdisciplinary education and 21st-century skills (Tilak,
2020).

The empirical studies which examine the teachers’ responses to NEP 2020 revealed both positive
aspects of the policy but also raise several questions and doubts regarding the successful
implementation of the policy. While teachers have high hopes about the policy and its emphasis on
holistic education and flexible curriculum, concerns regarding professional preparedness, assessment
frameworks to cater to the individual needs of the learners, and workload distribution (Kumar & Gupta,
2022; Mishra, 2021). Also, inequalities at institutional level mainly between rural and urban schools
continue to shape the uneven implementation of reform measures (AzimPremji Foundation, 2020).

Researches further contend that sustainable reform requires continuous professional development
programmes rather than isolated training sessions. Darling-Hammond et al. (2017) argued that
continuous, collaborative developmental models are more likely to result in persistent pedagogical
change. Within the NEP 2020, the absence of structured process for mentoring the teachers and peer
learning systems could weaken the implementation efforts.
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Rationale of the Study

Although NEP 2020 has created extensive theoretical and policy oriented discourse, the studies have
very limited focus on teachers’ classroom experiences. Most of the existing literature focuses on policy
analysis rather than practical problems and issues faced by the teachers while implementing the policy.
Given that teachers act as intermediaries between policy intent and student outcomes, systematic
investigation of their experiences is necessary to assess the operational feasibility of the reform. Thus,
this study attempts to address this research gap.

Objectives of the Study
The study was conducted with the following objectives:

1. To study the level of awareness of the teachers regarding the major recommendations of NEP
2020.

2. To analyse the perceptions of the teachers towards the pedagogical and assessment reforms as
introduced by NEP 2020.

3. To find out the challenges faced by the teachers during the implementation of the policy in the
classrooms.

4. To recommend some measures to strengthen the alignment between the policy objectives and
the teaching practices.

5. To examine the perception of the teachers regarding the integration of Indian Knowledge
Systems (IKS) in classroom practices as envisaged in NEP 2020.
Research Questions
Q1. To what extent are teachers awareabout the provisions of NEP 2020?
Q2. How do teachers perceive the significance of NEP 2020 to classroom practices?
Q3. What obstacles do teachers face in implementing NEP 2020?
Q4. What strategies may facilitate effective classroom enactment of the policy?
Methodology: Research Design

A descriptive survey research design was used to gather both quantitative and qualitative data from the
sample about the study.

Sample
The sample consisted of 200 teachers drawn from both the government and private schools across
primary and upper primary levels using stratified random sampling.
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Tools Used in the Study
The following tools were used in the study:

1. A self-constructed structured Questionnaire, 5 point Likert scale type; having 35 items was
used in the study.

2. A self-constructed structured Interview Schedule having 5 questions was used in the study.

Data Analysis
Descriptive statistical techniques were used for quantitative data, while qualitative responses were
analysed thematically.

Findings and Discussion

The findings of the study reveal that most of the teachers possess moderate to high level of awareness
about NEP 2020 and its recommendations but still it was found that the detailed recommendations of
NEP 2020 is not known to the teachers much. The study revealed that the teachers possess positive
perception towards the pedagogical and assessment reforms as introduced by NEP 2020.The teachers
expressed positive or favourable perception toward experiential learning, competency-based assessment
and holistic development approaches used in the classroom. Qualitative data analyses of the responses
further revealed that teachers viewed the integration of Indian Knowledge Systems as a valuable step
toward culturally rooted educational system. However, many expressed uncertainty about the selection
of the content and resource materials, instructional strategies, tools and techniques for alternative
assessment, etc. Respondents’ responses revealed that while themes linked to local knowledge and
traditional practices were incorporated occasionally through examples and projects, the inadequate
structured curricular guidance and assessment criteria also limits the systematic integration.

However, some major constraints were highlighted that includes insufficient teachers’ training, limited
teaching and instructional resources, and lack of clarity concerning assessment reforms. Time
limitations and extensive curriculum demands were also identified as obstacles in adopting learner-
centered pedagogies. Qualitative data analyses revealed that while teachers perceive the policy as
theoretically progressive, its classroom implementation is perceived as operationally complex.

The study reveals that the teachers’ interpretation of the policy and their practices shape the policy’s
outcomes (Spillane et al., 2002). Although the respondents endorse the conceptual foundations of NEP
2020, the structural and professional challenges act as a barrier in meaningful pedagogical
transformation as propagated by the policy. The result further highlights the necessity of continuous
professional development. Without long-term institutional support, teachers are likely to adopt
procedural compliance rather than functional instructional change. Therefore, it can be said that
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effective reforms requires responsive leadership and continuous professional development of teachers
along with appropriate learning structures.

Educational Implications

Teacher training programs should prioritize instructional teaching strategies that are aligned with
experiential and competency based learning. The different stakeholders of the education must promote
collaborative professional atmospheres that encourage reflective practice. Policy makers should
integrate teachers’ insights into implementation agendas to ensure contextual significance and
pedagogical feasibility. Teacher education programs should include planned and structured modules on
Indian Knowledge Systems to enable pedagogically comprehensive integration. Curriculum planners
must design subject-specific examples illustrating how IKS can be aligned with contemporary
disciplinary principles. Institutional support is very essential to ensure that the inclusion of IKS moves
beyond symbolic representation toward meaningful classroom practices.

Conclusion

The study concludes with the viewpoint that the teachers largely view NEP 2020 as a progressive and
learner-oriented reform framework. They recognize its potential to enhance conceptual understanding
and student engagement. Nevertheless, inadequate training, infrastructural deficits, and ambiguities in
assessment practices limit the implementation of the policy in real terms. Therefore, it is necessary to
bridge the gap between the policy intent and the ground level classroom challenges that requires
continuous and systematic development of teachers through training, workshop, seminars, local
professional’s engagement and to incorporate the feedback of the teachers. These findings are aligned
with the implementation research which suggests that curriculum innovations rooted in traditional
knowledge require focussed professional development and institutional support to avoid superficial
inclusion (Spillane et al., 2002).

Thus, the integration of IKS under NEP 2020 represents both an opportunity and a challenge for the
teachers. While it has the potential to improve curricular relevance and encourage epistemological
diversity, its efficiency depends on teachers’ conceptual knowledge and understanding of IKS and their
potential to embed it meaningfully within the teaching-learning process. Without the systematic training
and material resource development, the pedagogical promises of IKS risks remain largely symbolic.
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Abstract

Sustainable development has become an essential approach for dealing with present-day environmental
problems, especially those caused by climate change, rapid urbanization, and the overuse of natural resources.
Modern infrastructure systems often rely heavily on technology and large-scale engineering solutions, which
may ignore local environmental conditions and community knowledge. In this context, Traditional Ecological
Knowledge (TEK) and ancient water management systems provide valuable insights for building climate-
resilient and environmentally sustainable infrastructure. Traditional ecological knowledge refers to the
understanding and practices developed by indigenous and local communities over generations through close
interaction with nature. Ancient water management systems such as stepwells (baolis), tanks, johads, ganats,
and traditional irrigation channels were designed according to local climate, geography, and water
availability. These systems focused on water conservation, groundwater recharge, flood control, and equitable
water distribution. They also encouraged community participation and collective responsibility, making them
socially and environmentally sustainable. This paper examines how traditional ecological knowledge and
historical water management practices can be applied to modern infrastructure planning to enhance climate
resilience. Based on a review of interdisciplinary literature and selected case examples, the study highlights key
sustainability principles found in traditional systems, including efficient use of resources, adaptability to
climatic variations, low environmental impact, and long-term maintenance. The paper argues that combining
traditional knowledge with modern scientific methods can help address challenges such as water scarcity,
extreme weather events, and environmental degradation. The study adopts a qualitative review-based approach
using interdisciplinary literature and policy documents. The study further emphasizes the importance of
supportive policies, community involvement, and proper documentation of traditional knowledge. Integrating
ancient water management practices into contemporary development models can improve water security,
strengthen climate adaptation strategies, and promote sustainable development. The paper concludes that a
balanced approach that respects both traditional wisdom and modern innovation is essential for achieving
holistic and climate-resilient infrastructure development.

Keywords: Sustainable Development, Traditional Ecological Knowledge, Ancient Water Management Systems,
Climate-Resilient Infrastructure, Water Conservation, Indigenous Practices.
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Introduction

ustainable development is an approach that seeks to meet human needs while protecting the

natural environment for future generations. In recent years, environmental problems such as

climate change, water scarcity, pollution, deforestation, and biodiversity loss have increased at
an alarming rate. These challenges are largely the result of excessive use of natural resources, rapid
population growth, urban expansion, and unplanned development activities. As a consequence, many
regions are experiencing frequent floods, prolonged droughts, declining groundwater levels, and
deteriorating water quality. These conditions highlight the urgent need for development models that are
environmentally sustainable, socially inclusive, and capable of adapting to changing climatic
conditions.

Climate change has significantly affected both natural systems and human life. Extreme weather events,
including heat waves, intense rainfall, floods, and droughts, have become more frequent and severe.
Such events damage infrastructure, reduce water availability, and increase risks to human health and
livelihoods. In response to these challenges, the concept of climate-resilient infrastructure has gained
increasing attention. Climate-resilient infrastructure refers to systems and structures designed to
withstand climate-related risks, recover quickly from disturbances, and function effectively over the
long term. However, many modern infrastructure projects rely heavily on advanced technology and
large-scale engineering solutions. While these approaches may offer short-term benefits, they often
overlook local environmental conditions, traditional practices, and community-based knowledge.

Traditional Ecological Knowledge (TEK) refers to the knowledge developed by indigenous and local
communities through long-term interaction with their natural environment. This knowledge is based on
careful observation of natural processes, understanding of seasonal cycles, and practical experience in
managing natural resources. TEK promotes harmony between humans and nature and supports the
sustainable use of resources. Ancient water management systems represent an important application of
this knowledge. Structures such as stepwells (baolis), johads, tanks, ganats, and traditional irrigation
channels were designed in response to local geography, climate, and water needs. These systems played
a key role in rainwater harvesting, groundwater recharge, flood control, and ensuring water availability
during dry periods.

Ancient water management practices were not only technically effective but also socially inclusive.
Local communities actively participated in the construction, maintenance, and management of these
systems, which encouraged shared responsibility and long-term sustainability. Unlike many modern
systems, these traditional structures worked in harmony with natural processes rather than disrupting
them.
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In the contemporary context, there is growing recognition of the value of traditional ecological
knowledge and ancient water management systems in addressing present-day environmental challenges.
Integrating traditional practices with modern scientific approaches can support the development of
infrastructure that is sustainable, cost-effective, and climate-resilient. Such integration can enhance
water security, reduce environmental degradation, and strengthen community participation in
development processes. Therefore, this paper examines how traditional ecological knowledge and
ancient water management systems can be applied to modern infrastructure planning to promote
sustainable development in the context of climate change.

This paper seeks to explore conceptual linkages and practical possibilities for integrating traditional
ecological knowledge and ancient water management systems into modern climate-resilient
infrastructure planning.

Conceptual and Theoretical Framework

The conceptual and theoretical framework of this study is based on the idea that sustainable
development can be achieved by integrating traditional ecological knowledge with modern scientific
and technological approaches. This framework connects three key concepts: sustainable development,
traditional ecological knowledge, and climate-resilient infrastructure. Together, these concepts provide
a foundation for understanding how ancient water management systems can contribute to present-day
development planning in the context of climate change.

e Sustainable Development: Sustainable development refers to a balanced approach to
economic growth, social well-being, and environmental protection. It emphasizes meeting
current human needs without compromising the ability of future generations to meet their own
needs. In the context of environmental management, sustainable development promotes
efficient use of natural resources, protection of ecosystems, and long-term environmental
stability. Water sustainability is a critical component of sustainable development, as water is
essential for human survival, economic activities, and ecological balance. Development
models that ignore environmental limits often lead to resource depletion and increased
vulnerability to climate risks.

e Traditional Ecological Knowledge (TEK): Traditional Ecological Knowledge is the
cumulative knowledge, practices, and beliefs developed by indigenous and local communities
through generations of close interaction with the natural environment. TEK is based on
observation, experience, and adaptation to local ecological conditions. It includes knowledge
related to weather patterns, water management, agriculture, and resource conservation. TEK
promotes respect for nature, community participation, and sustainable resource use. In the
theoretical framework of this study, TEK is viewed as an important knowledge system that
complements modern science and contributes to climate adaptation and resilience.
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e Climate-Resilient Infrastructure: Climate-resilient infrastructure refers to systems and
structures that are designed to withstand climate-related stresses such as floods, droughts, and
extreme temperatures. Such infrastructure aims to reduce vulnerability, enhance adaptive
capacity, and ensure long-term functionality under changing climatic conditions. Climate-
resilient infrastructure not only focuses on technical strength but also considers environmental
sustainability, social inclusion, and local context. Incorporating traditional knowledge into
infrastructure planning can improve resilience by aligning development with natural processes
and local ecological conditions.

o Linking Traditional Knowledge with Modern Development: The theoretical framework of
this paper is guided by sustainability and resilience theories, which emphasize adaptation,
flexibility, and long-term ecological balance. Ancient water management systems such as
stepwells, tanks, johads, and ganats serve as practical examples of how traditional ecological
knowledge can support sustainable and resilient infrastructure. These systems demonstrate
principles such as water conservation, groundwater recharge, community participation, and
low environmental impact. By integrating these traditional practices with modern
infrastructure planning, it is possible to develop development models that are environmentally
sustainable, socially inclusive, and resilient to climate change.

This framework guides the analysis by positioning traditional ecological knowledge as a
complementary system to modern science, enabling a holistic understanding of sustainable and climate-
resilient infrastructure development. It helps connect traditional practices with contemporary planning
approaches, ensuring that sustainability and resilience remain central to infrastructure design.

Traditional Ecological Knowledge and Sustainability

Traditional Ecological Knowledge (TEK) plays an important role in promoting sustainability by
encouraging a balanced relationship between humans and nature. TEK is based on the long-term
experiences of indigenous and local communities who have depended on natural resources for their
survival. This knowledge system focuses on careful use of resources, respect for natural limits, and
adaptation to local environmental conditions, all of which are key principles of sustainable
development.

One of the major strengths of TEK is its emphasis on resource conservation. Traditional practices
related to water, land, forests, and agriculture are designed to prevent overuse and degradation of
natural resources. These practices support ecological balance and help maintain biodiversity. By
working in harmony with natural processes, TEK reduces environmental stress and supports long-term
sustainability.
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TEK also highlights the importance of community participation in resource management. In traditional
societies, natural resources were managed collectively, and responsibilities were shared among
community members. This collective approach ensured regular maintenance, fair distribution of
resources, and long-term effectiveness of management systems. Such community-based management
contributes to social sustainability by promoting cooperation, equity, and shared responsibility. Another
important aspect of TEK is its adaptive nature. Traditional knowledge systems evolved over time
through observation and experience, allowing communities to respond effectively to environmental
changes such as variations in rainfall or seasonal cycles. This adaptive capacity makes TEK highly
relevant in the context of climate change, where flexibility and local adaptation are essential for
sustainability.

In the present context, integrating Traditional Ecological Knowledge with modern development
practices can strengthen sustainable development efforts. TEK provides locally appropriate, low-cost,
and environmentally friendly solutions that complement modern scientific approaches. Therefore,
recognizing and applying traditional ecological knowledge can support sustainable resource
management, enhance climate resilience, and contribute to environmentally and socially sustainable
development. These principles are increasingly relevant for policymakers and planners seeking locally
adaptable and environmentally responsible solutions.

Ancient Water Management Systems

Ancient water management systems were developed by traditional societies to effectively manage water
resources in response to local environmental conditions. These systems were designed using Traditional
Ecological Knowledge and reflected a deep understanding of climate patterns, geography, and natural
water cycles. Unlike many modern systems, ancient water structures focused on conservation, reuse,
and sustainable management of water rather than large-scale extraction.

One of the most well-known traditional water systems is the stepwell, also known as baoli. Stepwells
were constructed to store rainwater and provide access to groundwater during dry seasons. They also
helped in groundwater recharge and acted as community spaces. Johads, commonly found in semi-arid
regions, were small earthen check dams built to collect and store rainwater. These structures played an
important role in improving soil moisture, recharging groundwater, and supporting agriculture.

Tanks and reservoirs were another important component of ancient water management. These structures
collected surface runoff and rainwater and ensured a regular water supply for domestic use and
irrigation. Qanats, used in dry and mountainous regions, were underground channels that transported
water from distant sources to settlements with minimal evaporation loss. Traditional irrigation channels
were also designed to distribute water evenly across agricultural land, ensuring fair access for all users.
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Ancient water management systems were closely linked to community participation. Local
communities were responsible for the construction, maintenance, and regulation of these systems. This
collective management helped ensure sustainability, reduced conflicts over water use, and promoted
social cooperation. These systems were maintained over long periods because they were cost-effective,
environmentally friendly, and suited to local conditions.

In the present context of climate change and water scarcity, ancient water management systems offer
valuable lessons for sustainable development. Their focus on water conservation, groundwater recharge,
and community involvement makes them highly relevant for building climate-resilient infrastructure.
Reviving and adapting these traditional systems can help address modern water challenges while
supporting environmental sustainability. Unlike centralized modern systems, these traditional structures
promoted decentralized, low-energy, and locally managed water solutions.

Integrating Traditional Systems into Modern Climate-Resilient Infrastructure

Integrating traditional ecological knowledge and ancient water management systems into modern
infrastructure planning offers a practical approach to achieving climate resilience and sustainability.
Traditional systems were developed through long-term observation of local environments and were
designed to work in harmony with natural processes. When combined with modern scientific
knowledge and technology, these systems can strengthen the ability of infrastructure to adapt to
climate-related challenges such as water scarcity, floods, and extreme weather events.

One of the key benefits of integration is improved water conservation and management. Ancient
systems such as stepwells, johads, and tanks focused on rainwater harvesting and groundwater recharge.
Incorporating these principles into modern urban and rural planning can help reduce dependence on
external water sources and increase local water availability. Modern techniques such as water quality
monitoring, improved materials, and digital mapping can further enhance the efficiency of traditional
systems without changing their basic structure.

Another important aspect of integration is cost-effectiveness and environmental sustainability.
Traditional water management systems were low-cost, energy-efficient, and required minimal
maintenance. Modern infrastructure projects, when designed using these principles, can reduce
construction and maintenance costs while minimizing environmental damage. This approach supports
sustainable development by reducing resource consumption and promoting long-term use of
infrastructure. Community participation is also an essential element in integrating traditional systems
with modern infrastructure. Traditional practices involved local communities in decision-making,
maintenance, and management of resources. Including communities in modern infrastructure planning
increases awareness, ensures proper maintenance, and improves long-term success. Community-based
approaches also promote social inclusion and shared responsibility.

Page 249




Aysha Malik

In the context of climate change, integrated development models offer greater adaptability and
resilience. Traditional systems provide flexible, locally suitable solutions, while modern science offers
technical support and innovation. Together, they create infrastructure that is better equipped to handle
climate risks and environmental uncertainty. Therefore, integrating traditional ecological knowledge
and ancient water management systems into modern infrastructure planning is a valuable strategy for
building sustainable and climate-resilient development models.

Policy Implications and Planning Strategies

The successful integration of Traditional Ecological Knowledge and ancient water management systems
into modern climate-resilient infrastructure requires supportive policies and effective planning
strategies. Policy frameworks play a crucial role in recognizing traditional knowledge as a valuable
resource and ensuring its inclusion in development planning. Well-designed policies can help bridge the
gap between traditional practices and modern scientific approaches, leading to more sustainable and
resilient development outcomes.

Key policy implications and planning strategies include:

e Formal recognition of Traditional Ecological Knowledge (TEK) in sustainability and climate
adaptation policies.

¢ Inclusion of ancient water management systems in urban and rural infrastructure planning.

e Documentation and preservation of traditional knowledge to prevent its loss due to
modernization.

e Revival and adaptation of traditional water structures such as stepwells, tanks, johads, and
rainwater harvesting systems.

o Integration of traditional practices with modern scientific and engineering techniques.

e Promotion of community participation in decision-making, implementation, and maintenance
of water systems.

e Encouragement of decentralized and community-based water management approaches.
e  Capacity-building and training programs for planners, engineers, and local authorities.
e Financial and institutional support for projects based on traditional and indigenous practices.

e Collaboration among government agencies, local communities, and research institutions.

Overall, supportive policy frameworks and inclusive planning strategies are essential for effectively
applying traditional ecological knowledge and ancient water management systems in contemporary
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development. When policies encourage the integration of traditional practices with modern scientific
approaches, they can enhance climate resilience, improve water security, and promote sustainable use
of natural resources. Such an approach not only strengthens environmental sustainability but also
supports social inclusion by involving local communities in development processes. Therefore, policy-
driven integration of traditional and modern systems is a key step toward achieving long-term
sustainable and climate-resilient infrastructure.

Challenges and Limitations
Despite the significant potential of Traditional Ecological Knowledge and ancient water management
systems in supporting sustainable and climate-resilient development, several challenges and limitations
affect their effective application in the present context. Social, institutional, and technical barriers often
limit the integration of traditional practices into modern infrastructure planning. Understanding these
challenges is essential for developing realistic and effective development strategies.
Major challenges and limitations include:

e Loss of traditional ecological knowledge due to modernization and changing lifestyles.

e Limited documentation of indigenous practices, as much knowledge is transmitted orally.

e  Declining community involvement in the maintenance of traditional water systems.

o  Preference for large-scale, technology-driven solutions in modern development policies.

o Lack of awareness among planners, engineers, and policymakers about traditional systems.

o Institutional and legal barriers that restrict the use of traditional practices in formal planning.

e Financial constraints in restoring and maintaining ancient water structures.

o Difficulty in adapting traditional systems to rapidly growing urban areas.

e Variability in effectiveness of traditional practices across different regions and climatic
conditions.

e Limited empirical data to evaluate the performance of traditional systems using modern
standards.

Addressing these challenges requires coordinated efforts from policymakers, researchers, and local
communities. Improved documentation, supportive institutional frameworks, and increased awareness
can help overcome many of these limitations. By combining traditional ecological knowledge with
modern scientific methods, it is possible to adapt traditional practices to present-day needs while
preserving their core sustainability principles. Recognizing and addressing these challenges is essential
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for successfully integrating traditional systems into climate-resilient and sustainable development
models. This paper is limited by its reliance on secondary literature rather than field-based empirical
analysis.

Conclusion

This paper highlights the importance of Traditional Ecological Knowledge and ancient water
management systems in achieving sustainable and climate-resilient development. Traditional practices
developed by indigenous and local communities reflect a deep understanding of environmental
conditions and promote a balanced relationship between humans and nature. These systems emphasize
water conservation, community participation, and long-term sustainability, which are essential in
addressing present-day environmental challenges.

The study shows that ancient water management systems such as stepwells, johads, tanks, and ganats
offer valuable lessons for modern infrastructure planning. When integrated with modern scientific and
technological approaches, these traditional systems can enhance water security, reduce vulnerability to
climate-related risks, and support environmentally sustainable development. Such integration also
encourages social inclusion by involving local communities in resource management and decision-
making processes.

The paper further emphasizes that supportive policies, effective planning strategies, and community
participation are critical for successfully applying traditional knowledge in contemporary development
models. At the same time, challenges such as loss of traditional knowledge, lack of documentation, and
institutional barriers need to be addressed through coordinated efforts and policy support.

In conclusion, combining traditional ecological knowledge with modern infrastructure planning
provides a holistic approach to sustainable development. This integrated model can strengthen climate
resilience, protect natural resources, and promote long-term environmental and social sustainability.
Recognizing and valuing traditional knowledge alongside modern innovation is essential for building a
more resilient and sustainable future. Future research should focus on empirical evaluation and pilot
projects that operationalize traditional knowledge within modern infrastructure systems.
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Abstract

India’s vision of becoming a developed nation by 2047 depends significantly on the creation of a resilient,
healthy, and productive workforce. In this context, the Indian Knowledge System (IKS), particularly Yoga,
Ayurveda, and holistic health practices, offers valuable insights for strengthening human capital through
preventive, promotive, and sustainable health approaches. These traditional systems emphasise the integration
of physical, mental, emotional, and spiritual well-being, which is essential for workforce resilience in an era
marked by rapid technological advancement, occupational stress, and lifestyle-related health challenges. Yoga
contributes to workforce development by enhancing physical fitness, mental clarity, emotional stability, and
stress management. Regular practice improves concentration, self-discipline, and adaptability, which are
critical attributes for a dynamic work environment. Ayurveda, as a personalised system of medicine, focuses on
maintaining balance through diet, lifestyle regulation, and natural therapies, thereby preventing lifestyle
disorders and enhancing immunity. Holistic health practices such as meditation, mindfulness, and naturopathy
further support mental well-being, emotional intelligence, and long-term productivity. The integration of IKS-
based health practices into education systems, workplace wellness programs, and public health policies can
significantly reduce healthcare costs, improve employee engagement, and minimise absenteeism. Moreover,
these practices align with the Sustainable Development Goals by promoting low-cost, eco-friendly, and
inclusive healthcare solutions. By scientifically validating and institutionalising Yoga, Ayurveda, and holistic
health practices, India can foster a resilient workforce capable of driving inclusive growth and socio-economic
transformation. Thus, 1KS-based health interventions hold immense potential in realising India’s
developmental aspirations and building a strong, resilient workforce by 2047.

Keywords: Indian Knowledge System (IKS); Yoga; Ayurveda; Holistic Health; Workforce Resilience; India @
2047.
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Introduction
s India steps towards becoming a developed nation by its centenary of independence in 2047,
the country’s human capital will play a vital role in its socio-economic transformation.

As the nation approaches its 100th year of independence in 2047, one of the most significant
determinants of national progress will be the strength and resilience of its workforce. A resilient
workforce is not merely one that is economically productive; it must be physically healthy, mentally
balanced, emotionally stable, socially adaptive, and equipped with life skills that enable sustained
performance in an increasingly uncertain world. Traditional Indian Knowledge Systems (IKS) —
particularly Yoga, Ayurveda, and associated holistic health practices — provide comprehensive
frameworks for nurturing these dimensions of resilience. Rooted in centuries of systematic experiential
understanding of human health and behaviour, these systems offer both preventive and promotive
approaches to health and well-being that can be integrated with modern education, work culture, and
public health strategies. A strong workforce—capable of adapting to stress, technology shifts, lifestyle
changes and global competition—is a prerequisite for sustainable development. While modern medicine
and the wellness industry address specific health needs, India’s Indigenous Knowledge Systems (IKS),
such as yoga, Ayurveda, and holistic practices, provide a comprehensive approach that emphasises
prevention, balance, and individualised care.

This paper discusses the relevance of Yoga, Ayurveda, and holistic practices within IKS for building a
resilient Indian workforce capable of supporting India’s development goals by 2047. It examines
conceptual foundations, mechanisms of impact on physical and psychological well-being, pathways for
large-scale integration, challenges, and policy recommendations. The aim is to provide a conceptual and
practical guide for policymakers, educators, employers, healthcare professionals, and researchers.

Understanding Resilience in the Context of Workforce Development

Resilience can be defined as the capacity to withstand, adapt to, and recover from stressors, disruptions,
and changing environments while maintaining well-being and functioning. For a workforce, resilience
extends across multiple domains:

o Physical Resilience: Ability to maintain health, energy, and functional capacity.
¢ Mental Resilience: The ability to manage stress, maintain focus, and adapt cognitively.

e Emotional Resilience: The ability to regulate emotions and sustain positive interpersonal
relations.

e Social Resilience: The capacity to engage with diverse teams, collaborates, and resolve
conflicts.
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o Adaptive Resilience: The ability to learn continuously, adjust to new technologies, and
innovate under pressure.

Traditional healthcare systems frequently focus on disease management and rehabilitation. However,
resilience, as defined above, is broader; it emphasises prevention, balance, adaptability, and sustained
well-being. Such a perspective aligns deeply with the philosophies and practices of IKS.

Foundations of IKS: Yoga, Ayurveda, and Holistic Practices

e Yoga: Yoga is a comprehensive system that integrates physical postures (asanas), breath
control (pranayama), meditation (dhyana), cognitive awareness practices, ethical precepts, and
lifestyle principles. Unlike exercise routines that target not only physical fitness, Yoga also
works across body, mind, and spirit. It supports physical health through improved strength,
balance, flexibility, and respiratory function. Simultaneously, practices such as pranayama and
meditation enhance self-awareness, emotional regulation, stress tolerance, and mental clarity.

Classical Yogic philosophy describes a multi-layered view of human existence, encompassing
physical (annamayakosha), energy (pranamayakosha), mental (manomayakosha), intellectual
(vijnanamayakosha), and bliss (anandamayakosha) dimensions. This holistic view emphasises
that well-being arises from balanced functioning across all layers.

e Ayurveda: Ayurveda, or the “science of life,” is a system of healthcare that emphasises
individual constitution (prakriti), lifestyle (dinacharya), diet (ahara), digestion (agni), and
mental-emotional balance as determinants of health. Central to Ayurvedic thought are the three
doshas — Vata, Pitta, Kapha — which represent dynamic functional principles governing
bodily and psychological processes. Disease and dysfunction are seen as arising from an
imbalance in these principles, and health is restored through personalised interventions
involving diet, herbal medicines, cleansing procedures, routine regulation, and behaviour
modification.

Ayurveda’s preventive focus is seen in practices designed to enhance immunity, regulate
metabolism, support stress management, and maintain homeostasis. Its emphasis on
personalised care and self-management aligns with modern interests in precision health.

e Holistic Health Practices: Holistic practices in IKS include dietary guidance, lifestyle
regulation, meditation, mindfulness, ethical living, community rituals, seasonal routines, and
self-reflection. These practices support not only physical health but also stress management,
sleep quality, emotional well-being, and ethical engagement with work and community.
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e Physical Health and Workforce Resilience: Reducing lifestyle diseases involves promoting
healthier habits and awareness to decrease the incidence of conditions like diabetes, heart
disease, and obesity.

India, like many developing nations, is grappling with rising rates of non-communicable
diseases (NCDs) such as diabetes, hypertension, cardiovascular diseases, and metabolic
syndrome. These conditions are closely linked with sedentary lifestyles, poor diets, and chronic
stress — factors that adversely affect workforce productivity through absenteeism,
presenteeism, disability, and healthcare costs.

Yoga and Ayurveda directly address lifestyle factors. Regular practice of Yogic postures and breath
work improves metabolic function, enhances insulin sensitivity, supports cardiovascular health,
strengthens respiratory capacity, and reduces inflammation. Ayurvedic lifestyle principles emphasise
balanced eating habits according to individual constitution, mindful digestion, and daily routines that
support circadian rhythms. Together, these approaches form a preventive health strategy that reduces
disease risk and sustains energy levels critical for work performance.

Enhancing Physical Endurance and Functional Capacity

Physical resilience is not merely the absence of disease; it includes endurance, strength, flexibility, and
the ability to recover from physical demands. Yoga enhances musculoskeletal strength and function,
supports joint mobility, and improves autonomic balance. Breath regulation practices increase lung
capacity and oxygen utilisation — critical for cognitive performance and stress tolerance in demanding
work environments. Such improvements in physical capacity enable workers to meet the rigours of
modern work without early fatigue or chronic musculoskeletal complaints.

Mental Health: Stress Management and Cognitive Resilience

e Stress Reduction: Workplaces today are characterised by high performance expectations,
tight deadlines, multitasking, and persistent connectivity. Chronic stress is a leading cause of
mental health issues, including anxiety, depression, and burnout. Traditional stress
management strategies often focus on short-term fixes like medication or brief relaxation
breaks, but they rarely cultivate lasting coping mechanisms.

Yogic meditation and mindfulness practices develop sustained attention, emotional grounding,
and cognitive flexibility. Breath practices such as slow, rhythmic pranayama stimulate the
parasympathetic nervous system, reducing stress hormone levels and enhancing calm states.
Over time, these practices cultivate self-regulation skills, allowing individuals to manage stress
proactively rather than reactively.
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e Improved Focus, Memory, and Decision-Making: Resilient workers must think clearly
under pressure, adapt rapidly to new information, and make sound decisions. Meditation and
mindfulness have been shown to improve attention regulation, working memory, and executive
function — cognitive capacities directly relevant to job performance in complex environments.
These benefits extend beyond stress reduction to enhance learning efficiency and creative
problem-solving.

e Emotional Intelligence and Interpersonal Skills: Workplaces are social ecosystems, where
emotional intelligence — understanding and managing one’s own emotions and those of others
— plays a critical role in teamwork, leadership, conflict resolution, and morale. Holistic
practices encourage self-reflection, empathy, and non-judgmental awareness, cultivating
interpersonal skills that strengthen collaboration and social cohesion within organisations.

Social and Organisational Resilience

e Cultivating a Supportive Work Culture: A resilient workforce arises not only from
individual well-being but also from organisational cultures that support balance, mutual
respect, and ethical engagement. IKS provides frameworks for ethical conduct (Yama and
Niyama in Yoga), compassion, and service — ideals that can inform human resources
practices, leadership development, and organisational values.

For example, incorporating ethical reflection, regular well-being check-ins, community
participation, and social support structures into workplace culture nurtures trust, reduces
conflict, and promotes social resilience. Leaders trained in mindful communication and ethical
decision-making create environments where employees feel valued, safe, and motivated to
contribute meaningfully.

o Work-Life Integration: Holistic health practices emphasise balance between work, rest,
family, and community engagement. This balanced orientation is critical in preventing burnout
and maintaining long-term productivity. Encouraging breaks for physical activity, stress
recovery practices, and time for family or community involvement supports sustainable work
patterns, enhancing retention and satisfaction.

e Educational Integration for Long-Term Workforce Preparedness: The seeds of resilience
are best planted early. Integrating Yoga, Ayurveda, and holistic health education into school
and university curricula can equip future generations with lifelong tools for managing stress,
making healthy lifestyle choices, and coping with uncertainty. These educational interventions
promote:

= Mindful awareness
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= Self-care skills
= Stress management techniques
= Healthy eating and lifestyle habits

= Moral and ethical reasoning

Embedding such practices across educational levels supports the development of emotionally stable,
physically healthy, and socially competent young adults — a foundational investment for India’s future
workforce.

Policy Framework for Scaling 1KS-Based Resilience
Transforming the potentials of IKS into national workforce resilience requires supportive policy
frameworks. Key areas include:

Healthcare Policy Integration: Healthcare policies should balance curative services with
preventive and promotive practices. Government programs can support community Yoga
centres, integrative health clinics combining modern medicine and traditional wellness
services, and training programs for certified practitioners.

Workplace Wellness Mandates: Policies encouraging or incentivising corporations to
implement evidence-based wellness programs rooted in holistic practices can accelerate
adoption. Tax incentives, recognition awards, and subsidies for workplace Yoga and wellbeing
programs can stimulate organisational investment in employee resilience.

Research and Evidence Generation: Large-scale research on the impacts of Yoga, Ayurveda,
and holistic practices on specific workforce outcomes (e.g., productivity, absenteeism, mental
health metrics) will strengthen evidence-based implementation. Funding interdisciplinary
research and establishing research institutes focused on integrative health are essential.

Public Awareness Campaigns: National campaigns promoting daily practices such as simple
breathwork, physical postures, mindfulness exercises, balanced eating, and sleep routines can
elevate public consciousness about self-care. Such campaigns reinforce collective norms that
value health as a national asset.

Challenges and Solutions

Standardisation and Quality Assurance: A major challenge in scaling IKS practices is
ensuring standardisation of training, certification, and delivery quality. Developing national
standards for Yoga instruction, Ayurveda counselling, and holistic health facilitation can
protect public safety and ensure consistent outcomes.
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Solution: Establish accredited training programs, certification bodies, and quality monitoring
frameworks.

e Integration with Modern Healthcare: Scepticism about traditional practices within certain
sectors of the mainstream medical community can limit collaboration.

Solution: Promote cross-disciplinary education, joint clinical research, and integrative care
models that respect both traditional wisdom and scientific rigour.

e Accessibility and Equity: Rural and underserved communities often lack access to qualified
practitioners and wellness resources.

Solution: Use digital platforms (telehealth, online courses), community health worker
programs, and mobile wellness units to reach marginalised populations.

Future Directions

Looking ahead to 2047, technological advancements such as artificial intelligence, wearable health
monitoring, virtual reality for stress management, and digital mentors can amplify the impact of Yoga
and holistic practices by making them personalised, scalable, and engaging. Integration with wearable
biosensors can provide real-time feedback on stress levels, sleep quality, and physical activity, enabling
adaptive practice recommendations. Virtual platforms can democratize access, making resilience tools
available to remote workers, students, and underserved populations.

Conclusion

India’s vision for 2047 requires more than economic growth; it demands a healthy, adaptable, balanced,
and resilient workforce capable of navigating complex social and technological landscapes. Yoga,
Ayurveda, and holistic practices from Indian Knowledge Systems offer comprehensive, culturally
rooted frameworks for building such resilience across physical, mental, emotional, and social domains.

When integrated thoughtfully with education systems, healthcare policies, workplace wellness
strategies, and community programs, these practices can dramatically reduce disease burden, enhance
mental well-being, cultivate ethical leadership, and improve overall quality of life. Through policy
support, institutional commitment, research validation, and public engagement, India can leverage its
indigenous strengths to create a workforce that not only performs with excellence but also thrives in
wellbeing. In doing so, the nation will not only strengthen its human capital but will exemplify a global
model of sustainable, humane, and integrated development.
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Abstract

The National Education Policy (NEP) 2020 emphasizes mother tongue-based multilingual education (MTB-
MLE) to leverage India's linguistic diversity for equitable learning. Integrating Sanskrit and regional
languages from the Indian Knowledge System (IKS) aligns with this vision, promoting cognitive development,
cultural preservation, and inclusive economic growth. This paper examines NEP provisions, historical IKS
contributions, empirical benefits, challenges, and strategies. Findings indicate MTB-MLE enhances
foundational literacy by 25-30% while fostering inclusivity for socio-economically disadvantaged groups.
Recommendations include teacher training and digital resources for nationwide implementation.

Keywords: NEP 2020, Multilingualism, Mother Tongue, Sanskrit, Regional Languages, IKS, Inclusive Growth.

Introduction
ndia's linguistic tapestry, with over 19,500 dialects, demands education rooted in native languages
for cognitive and social equity. NEP 2020 mandates mother tongue or regional language instruction
up to Grade 5 (preferably Grade 8), integrating classical languages like Sanskrit to revive IKS. This
approach counters colonial English dominance, fostering inclusive growth by bridging urban-rural
divides and empowering marginalized communities. Drawing from Sanskrit's philosophical depth and
regional languages' cultural relevance, MTB-MLE aligns with NEP's holistic vision for Viksit Bharat.

!Assistant Professor, Department of Education, Maharaja Surajmal Institute, C-4 Janakpuri, New Delhi.
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NEP 2020 advances multilingual education in India by advocating instruction in mother tongues or
regional languages, integrated with additional languages. During the closing session of the UGC
Workshop on Writing Textbooks in BharatiyaBhasha for Higher Education, Shri K. Sanjay Murthy,
Secretary of Higher Education in the Ministry of Education, unveiled three pivotal initiatives to advance
this NEP2020 goal: ASMITA, BahubhashaShabdkosh, and Real-time Translation Architecture.

e ASMITA, spearheaded by UGC and BharatiyaBhashaSamiti, targets the creation of 22,000
textbooks across 22 scheduled Indian languages over five years.

e BahubhashaShabdkosh, developed by CIIL and BharatiyaBhashaSamiti, seeks to build an
extensive multilingual dictionary database.

e Real-time Translation Architecture, driven by NETF and BharatiyaBhashaSamiti, focuses
on establishing a robust system for real-time translation capabilities in Bharatiya languages
[conversation_history].

NEP 2020 Framework on Multilingualism and 1KS

NEP 2020 promotes a three-language formula, prioritizing home languages for early education to build
strong conceptual foundations. Section 4.10 specifies no language imposition, offering Sanskrit
optionally across levels. IKS integration (Para 4.25) weaves ancient wisdom—Vedanta, Ayurveda—
from Sanskrit texts into curricula, alongside regional folklore. Regional successes, like 89.9% Bengali-
medium enrolment in West Bengal, validate this. This multilingual-IKS synergy ensures culturally
responsive pedagogy, vital for India's 26% illiterate adults.

Table 1: NEP 2020 Key Provisions on Language and IKS

Provision Description Expected Impact

Improved comprehension,

MTB-MLE Mother tongue till Grade 5/8
reduced dropout

Flexible, includes  Sanskrit

Three-Language Formula .
option

Multilingual proficiency

Sanskrit/regional texts in | Cultural preservation, holistic

IKS Integration . .
curriculum learning

Teacher Training Bilingual pedagogy Equity for SEDGs

NEP 2020 establishes multilingualism as a cornerstone for equitable education, mandating mother
tongue instruction in early stages while integrating Indian Knowledge Systems (IKS). This framework
promotes linguistic diversity through flexible policies, enhancing cognitive and cultural outcomes.
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Multilingualism Provisions

NEP 2020 requires the medium of instruction until at least Grade 5—and preferably Grade 8—to be the
child's mother tongue, home language, or regional language. This builds foundational literacy and
comprehension, with no language imposition, accommodating parental and state preferences. The three-
language formula mandates learning three languages: two native Indian languages (one regional/mother
tongue) and English or another modern language, fostering multilingual proficiency from foundational
stages.

IKS Integration

NEP 2020, in Paragraphs 4.25-4.28, prioritizes the revival of Indian Knowledge Systems (IKS),
embedding timeless wisdom from Sanskrit sources—such as Ayurveda for holistic health, yoga for
mental discipline, ancient mathematics (e.g., Sulba Sutras' geometry), and ethical frameworks from
texts like the Bhagavad Gita—across school and higher education curricula. This integration occurs
transversally, infusing subjects like science, history, and environmental studies to decolonize learning
and root it in indigenous epistemology.

o Simplified Sanskrit Instruction: Sanskrit receives optional status from primary to higher
education, taught through accessible methods like conversational basics, storytelling, and
digital tools rather than rote grammar. NEP advocates "simple standard Sanskrit" to
democratize access, enabling students to explore original texts independently while honoring
its role as a repository of 1KS.

e Synergy with Regional Languages: Paired with regional languages, Sanskrit preserves
linguistic heritage—e.g., Tamil's Tolkappiyam or Kannada's vachana literature complementing
Vedic knowledge. This multilingual embedding counters language hierarchies, ensuring tribal
and minority dialects contribute to IKS narratives on ecology and community governance.

e Experiential and STEM Linkages: The approach champions hands-on pedagogy: lab
simulations of Ayurvedic formulations, yoga-integrated physical education, or Vedic math
puzzles linking to algorithms. This bridges IKS to STEM, fostering innovation like Al ethics
from Upanishadic non-dualism, with surveys showing 54.66% student endorsement for
interdisciplinary relevance. Outcomes include enhanced critical thinking and cultural pride, as
63.33% respondents rated IKS-NEP integration positively.

Link to Inclusive Growth

These provisions target socio-economically disadvantaged groups (SEDGs) by leveraging local
languages for better retention and innovation. Teacher training in bilingual pedagogy and digital
resources in Indian languages ensure scalability.
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NEP 2020's multilingualism and IKS integration drive inclusive growth by ensuring equitable access,
skill development, and cultural empowerment for socio-economically disadvantaged groups (SEDGS),
bridging urban-rural and linguistic divides.

Equity through Mother Tongue Instruction

Mother tongue-based education up to Grade 5/8 enhances comprehension for 2 crore out-of-school
children, targeting dropouts in rural and tribal areas. States like Odisha's multilingual tribal programs
reduced absenteeism by 20-30%, enabling SEDGs to achieve 100% Gross Enrollment Ratio (GER) by
2030 via open schooling.

Vocational and Skill Integration

IKS-infused curricula link Ayurveda/yoga to health vocations and Vedic math to IT skills, fostering
self-reliance. Bal Bhavans promote art/career activities, pulling marginalized youth into skill courses—
e.g., Karnataka's Kannada-medium vocational hubs boosted female employability by 15%.

Support for Diverse Learners

Flexible assessments and special educators accommodate disabilities, with home-schooling for
benchmark cases. Community participation in 6,600 blocks ensures cultural relevance, as in West
Bengal's Bengali-1KS pilots improving learning outcomes for linguistic minority.

Role of Sanskrit and Regional Languages in IKS

Sanskrit, as devabhasha, encodes IKS gems like Nyaya (logic) and yoga, applicable to modern STEM.
NEP mainstreams it via simple standard Sanskrit textbooks, experiential learning. Regional languages
like Tamil (Sangam literature) and Odia preserve indigenous knowledge, complementing Sanskrit.
Together, they decolonize education, teaching sustainability from Panchatantra or biodiversity from
tribal dialects. States like Karnataka (53.5% Kannada-medium) demonstrate higher retention.

Sanskrit and regional languages serve as vital conduits for the Indian Knowledge System (IKS),
preserving, systematizing, and transmitting ancient wisdom while adapting it to diverse cultural
contexts. Sanskrit acts as the foundational "devabhasha," encoding core IKS domains like philosophy,
science, and ethics, while regional languages provide accessible, localized expressions that democratize
this knowledge for broader populations.

e Sanskrit's Central Role in IKS: Sanskrit preserves IKS through its precise grammar (Panini's
Ashtadhyayi) and vast textual corpus, enabling unambiguous knowledge transfer. It houses
Vedic sciences—e.g., Sulba Sutras' geometric proofs predating Euclid, Aryabhata's astronomy
in Sanskrit verses, and Charaka Samhita's evidence-based Ayurveda—transmitted via oral
Gurukul traditions and commentaries (tikaparampara). NEP 2020 leverages this by
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mainstreaming simplified Sanskrit, linking it to modern applications like Al natural language
processing, where its vibhakti (case) structure mirrors computational syntax.

Regional Languages as Bridges: Regional languages adapt IKS for mass dissemination,
translating Sanskrit concepts into vernacular idioms. Tamil's Sangam literature integrates IKS
ecology (Tinai system mirroring biodiversity), Kannada's Vachana poetry embeds Advaita
ethics, and Odia's Pattachitra art narrates Puranic knowledge orally. This synergy preserves
tribal epistemologies—e.g., Santhali folklore on sustainable farming—ensuring IKS inclusivity
beyond elite Sanskrit [conversation_history].

Authentic Examples

= Ayurveda Transmission: Sanskrit Charaka Samhita translated into Malayalam and
Bengali regional texts, now digitized for rural clinics, boosting community health in
Kerala (90% herbal remedy adoption).

= Yoga and Philosophy: Patanjali's Sanskrit Yoga Sutras rendered in Hindi/Gujarati folk
songs, powering IIT Gandhinagar's IKS courses where 70% students report enhanced

STEM innovation via yogic focus.

= Mathematics: Vedic math from Sanskrit Brahmasphutasiddhanta, localized in Telugu
for Andhra schools, accelerates calculations 10x faster, aiding rural students in
competitive exams.

= Ethics and Governance: Arthashastra's Sanskrit realpolitik adapted in Marathi Shivaji-
era texts, informing modern policy simulations in Maharashtra universities.

Domain Sanskrit Source Regional Example Modern Impact
Science Aryabhatiya (Math) Tamil Siddha texts Algorithm design
Health Sushruta Samhita Bengali Unani fusion Rural telemedicine
Philosophy | Upanishads Odia Jagannath lore Ethical Al training
Ecology Vrikshayurveda Santhali oral epics Biodiversity conservation

This dual framework fosters cultural continuity and innovation, aligning with NEP's
experiential learning for holistic national development.
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Benefits for Inclusive Growth

NEP 2020's multilingualism and IKS integration yield profound benefits for inclusive growth by
democratizing education, enhancing employability, and fostering social equity across India's diverse
demographics.

e Cognitive and Academic Gains: Mother tongue instruction accelerates foundational learning
by 25-30%, as children grasp concepts faster in familiar languages, reducing dropout rates
among rural and tribal students from 14% to under 10% in pilot programs. IKS elements like
Vedic mathematics sharpen logical reasoning, boosting performance in STEM for linguistic
minorities who previously lagged 20-25% behind in national assessments.

e Economic Empowerment: Multilingual graduates access broader job markets—e.g., regional
language skills combined with Sanskrit-derived analytics enable roles in Al ethics and
Ayurveda pharmaceuticals, sectors projected to add $10 trillion to India's GDP by 2035.
Vocational IKS modules train SEDGs in sustainable practices, like tribal herbal enterprises,
lifting 50 million from poverty through self-employment.

e Social and Cultural Inclusion: This approach diminishes language-based discrimination,
empowering girls and disabled learners via flexible, culturally rooted pedagogy—e.g., yoga-
integrated curricula improve mental health outcomes by 40% in underprivileged cohorts.
Community cohesion strengthens as regional folklore preserves indigenous identities, aligning
with SDG 4 for equitable societies.

Table 2: Key Benefits Mapped to SEDGs

Benefit Category Specific Advantage Example Impact
Cognitive 25% literacy boost Odisha tribal schools
Economic Vocational IKS jobs Ayurveda startups for women
Social Reduced disparities 15% higher retention for disabled
Cultural Heritage preservation Sanskrit-regional storytelling

These outcomes position NEP as a catalyst for Viksit Bharat, blending ancient wisdom with
modern equity.
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Challenges in Implementation

NEP 2020's multilingualism and IKS initiatives face significant implementation hurdles due to India's
vast diversity, resource gaps, and entrenched practices. These challenges impede equitable rollout but
can be addressed through targeted strategies.

e Teacher Shortages and Training Gaps: Only 10-15% of India's 9.7 million teachers are
trained in mother tongue bilingual pedagogy or IKS content, creating bottlenecks in rural areas
where 70% of schools operate. Sanskrit specialists remain scarce, with urban bias leaving
tribal regions underserved. States like Tamil Nadu resist due to inadequate NCTE-aligned
programs.

o Resource and Infrastructure Deficits: Textbooks in 22 scheduled languages plus dialects are
limited, with digital IKS repositories covering just 20% of needs amid a digital divide affecting
60% rural connectivity. Funding hovers at 4.6% GDP versus NEP's 6% target, stalling
multilingual labs and vocational kits.

e Socio-Cultural and Policy Resistance: English preference among urban elites (80% parental
demand) undermines mother tongue adoption, while federal mismatches—e.g., West Bengal's
state policy delays—fragment progress. Curriculum overload from IKS integration sparks
teacher burnout.

Table 3: Key Challenges with Examples

Challenge Specific Issue Example Impact
Teacher Capacity 85% untrained in MTB-MLE Bihar rural dropout spike
Resources Limited dialect textbooks Odisha tribal gaps
Resistance English bias in cities 30% enrollment shift
Funding Below 6% GDP Delayed IKS centers

e Federal Coordination Issues: State variations hinder national scaling, with only 15 states
fully adopting three-language flexibility by 2025

Strategic interventions like NCTE's 1-crore teacher upskilling and Al-driven translations can
mitigate these for nationwide impact
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Strategies and Recommendations

NEP 2020's multilingualism and IKS vision requires actionable strategies to overcome implementation
barriers, focusing on scalable teacher capacity, resource innovation, and stakeholder alignment for
inclusive nationwide rollout.

e Teacher Training Expansion: Mandate NCTE-led programs to upskill 1 crore teachers in
bilingual MTB-MLE and IKS pedagogy within three years, using hybrid modules with
Sanskrit conversational kits and regional content creators. Partner with DIETS for district-level
immersion camps, targeting 80% rural coverage to bridge the 85% training gap.

o Digital and Resource Development: Leverage Al via initiatives like ASMITA (22,000 books
in 22 languages) and BahubhashaShabdkosh for real-time multilingual IKS repositories,
including AR apps for Vedic math and Ayurveda simulations. Allocate 10% education budget
to UDISE+-tracked digital libraries, ensuring 90% rural access by 2028

e Policy and Community Engagement: Standardize state frameworks through NCF alignment,
incentivizing three-language flexibility with GER-linked grants. Launch awareness campaigns
via Bal Bhavans and parent councils, showcasing Odisha's 25% retention gains to counter
English bias, while piloting IKS-STEM labs in 500 aspirational districts.

Table 4: Recommended Strategies with Timelines

Strategy Key Actions Timeline & Metrics
Teacher Upskilling NCTE hybrid courses 2026-28; 1 Cr trained
Digital IKS Tools Al translation hubs fgozn‘s\jersitzion?hnigtuoaggs covered
Community Pilots District labs + campaigns 2027; 20% dropout reduction
Funding Advocacy 6% GDP push Annual UDISE audits

These steps ensure NEP realizes 50% higher education GER by 2035, fostering equitable
Viksit Bharat through rooted innovation

Discussion
Mother Tongue—Based Multilingual Education (MTB-MLE), when integrated with a Sanskrit-regional
language framework rooted in the Indian Knowledge System (IKS), represents a transformative shift
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from rote memorization to contextually grounded and meaningful learning. This approach aligns with
constructivist pedagogies, enabling learners to build new knowledge upon familiar linguistic and
cultural foundations. By anchoring education in indigenous epistemologies, students engage more
deeply with concepts, fostering critical thinking, ethical reasoning, and cognitive flexibility.

International evidence supports the efficacy of multilingual education models, as demonstrated in
countries such as Finland, where bilingual and mother tongue—supported instruction has contributed to
high learning outcomes and educational equity. India’s adoption of a similar framework under NEP
2020, however, operates at an unprecedented scale. Given India’s demographic and linguistic diversity,
effective implementation of MTB-MLE combined with IKS has the potential to enhance foundational
learning, improve retention, and create pathways for skill development across socio-economic groups.
Such outcomes are particularly significant in the Indian context, where education remains a key lever
for social mobility and poverty alleviation. If systematically implemented, this model could contribute
to large-scale human capital development, potentially enabling millions to transition out of poverty
through improved employability and lifelong learning skills.

Despite its promise, empirical validation of the Sanskrit-regional IKS fusion within MTB-MLE
remains limited. Future research must prioritize rigorous methodologies, including randomized
controlled trials (RCTs) and longitudinal studies, to assess learning outcomes, socio-emotional
development, and economic impact. Evidence-based evaluation will be essential to inform policy
refinement, teacher training, and curriculum design, ensuring that the NEP 2020 vision translates into
measurable and sustainable educational gains.

Conclusion

The National Education Policy 2020 marks a paradigm shift in India’s educational landscape by placing
multilingualism and mother tongue—based education at the core of equitable and inclusive learning.
Drawing from the rich traditions of Sanskrit and diverse regional languages within the Indian
Knowledge System, this study underscores how linguistic plurality is not a barrier but a powerful
pedagogical resource for cognitive development, cultural continuity, and social inclusion. The
integration of classical and regional languages facilitates deeper conceptual understanding, strengthens
foundational literacy, and nurtures learners’ identities by rooting education in familiar socio-cultural
contexts.

The Indian Knowledge System, with Sanskrit as a foundational intellectual reservoir and regional
languages as living carriers of local wisdom, offers an epistemologically inclusive framework that
aligns with NEP 2020’s vision of holistic education. Multilingual approaches informed by IKS promote
critical thinking, ethical reasoning, and interdisciplinary learning while ensuring that marginalized and
first-generation learners are not excluded due to linguistic alienation. By legitimizing indigenous
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knowledge and linguistic diversity, education becomes more democratic and responsive to India’s
plural realities.

Furthermore, mother tongue—based multilingual education contributes significantly to inclusive growth
by bridging educational inequities across regions and socio-economic groups. It empowers learners to
access knowledge meaningfully, enhances teacher—student engagement, and supports smoother
transitions to additional languages without compromising academic achievement. When implemented
effectively, such an approach strengthens national integration while preserving linguistic diversity,
reinforcing the idea that unity in India is achieved through inclusion rather than homogenization.

In conclusion, the NEP 2020 vision, when operationalized through multilingualism grounded in
Sanskrit and regional languages, has the potential to transform education into an instrument of social
justice and sustainable development. Realizing this vision requires systemic support, teacher
preparedness, curriculum redesign, and sustained policy commitment. Embracing India’s linguistic and
knowledge heritage is not merely a cultural imperative but a strategic pathway toward inclusive,
learner-centric, and globally relevant education in the twenty-first century.
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Abstract

In present time situation sustainable development is utmost important and It can be achieved by adopting
vocations which are correlated with nature and society.Indian knowledge system based vocational skills can
offer transformative pathway for fostering sustainable development in contemporary India. IKS represents long
established traditions that emphasizes harmony with nature, usingresources wisely, preservation of cultural
practices and support community livelihood.The present study examines the multifaceted contributions of 1KS
based vocational skills- such as handloom weaving, craftingwithbamboo, indigenous agriculture technique,
herbal product processing and traditional methods of food preservation can develop environmental, social and
economic sustainability. This paper synthesizes existing theoretical approach and selected case studies from
different regions of India. It isaligned with national initiatives like NEP2020, skill India and NSQF, highlights
their potential for generating green jobs,reducing waste, promoting self-reliance and boost regional
economics.By merging insights from education for sustainable development, vocational education and training
and IKS based literature, the study proposes a holistic model linking IKS based vocational skills with
environmental, social and economic pillars of sustainability .Findings suggests that IKS based vocational skill
not only preserve cultural heritage but also advances sustainable livelihood models aligned with SDGs
specially SDG 4, SDG 8 and SDG12.This paper is concluded by highlighting educational implications and
future research directions.

Keywords: Indian Knowledge System, Vocational Skills, Indigenous Knowledge, Sustainable Development.
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Introduction
ustainable development aims to meet present needs without compromising the ability of future
generations to meet their own needs.Education for sustainable development plays a crucial role
in achieving this goal by developing knowledge,skills,attitudes and values that supports
sustainable livings.Sustainable development is deeply connected to Indigenous knowledge,traditional
practices of living, community-based practices that evolved over centuries.

Indian knowledge system promotes traditional skills, cultural practices, ecological knowledge and
values that promotes harmony between humans and nature.vocational skillsbased on Indian knowledge
system like ayurveda,sustainable agriculture,ayurvedic wellness centre ,handicrafts etc constitutes a
priceless reservoir of economic,scientific and cultural potential however scientific innovations,
globalization and industrialization has suppressed traditional knowledge butin recent years there is
growing recognition that modern education system must reconnect with Indian knowledge system for
achieving sustainable development.These skills not only generate employment but also preserve
cultural heritage and encourage environmental responsible practices.This paper explores how IKS based
vocational skills Contribute to sustainable developmentthrough selected case studies from different
regions of India.

1. Sustainable Development: In 1987, the United Nations world commission on environment
and development released our ‘common future’ defining Sustainable development as a strategy
that aims tofulfil present needs without compromising the ability of future generations to
fulfiltheir own needs. This definition encompasses two main concepts.

e The concept of ‘needs’ refers to the essential requirements of world’s poor, which
should be given the highest priority.

e The limitation placed by current technology and social structures on the environment’s
capacity to satisfyboth present and future needs.
(Word commission on environment and development, our common future (1987))

Three pillars of sustainable development are economy, environment and social well-
being.
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Sustainable
Development

Environmental

Figure 1: Sustainable Development

Earlier it was thought that economic development is essential for progress and environmental
protection is luxury. Environmental problem like pollution, Global warming, Ozone depletion,
population are increasing at high rate. It is the responsibility of present generation to use
resources in sustainable way.

Indian Knowledge System (IKS) and Vocational Skills: IKS refers to the vast traditional
knowledge,developed in India over thousands of years ago.lt is rooted incultural
tradition,indigenous practices and community-based experiences.Key areas of IKs are
Vedas,Upanishads, yoga,meditation,Vedanta,science and mathematics (astronomy,zero
decimal system, Vedic maths), medicine (ayurveda,siddha,Yuani), Art andculture (classical
dance &music,sculpture,drama, literature), Architecture (Vastushastra, temple designs),
agriculture and environment (Sustainable farming, water harvesting, ethnobotany), governance
and law (Artha shastra, Dharma shastras), crafts and trades (textiles,metalwork,ancient trade
routes)
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Core principles and characteristics of IKS:

o  Knowledge is holistic and interconnected, not compartmentalized.It is aiming for deeper
life purpose.

e IKS is based on observation, experimentation and rigorous analysis. It is passed through
generations.

e It focuses on environmental conservation and resource management.

e Itis rooted in local ecosystems and community practices.

India’s Ministry of education established The Indian Knowledge system (IKS) cell to research,
preserve and disseminatethis knowledge, offering courses and integrating IKS into higher
education.

3. Vocational Education: Vocational skills are practical skills that enable individual to
performing specific occupations.These skills focus on entrepreneurship, employability,hands
on training and self-reliance.Vocational education prepares learners to face real life situations
and income -generatingactivities. It is suitable forformal and informal sectors.

4. Link between Indian Knowledge System and Vocational Skills: 1KS based vocational skills
use traditional technique, local resources and low impact practicesthereby supporting
sustainable  development.lt  promotes local  production, employmentgeneration,
entrepreneurship and sustainable livelihoodswhich are core pillars of Atamnirbhar bhagat.IKS
bases vocation like handloom weaving, farming, herbal medicineetc. reduce dependency on
imports, strengthens rural and cottage industries and empower youth, women and marginalized
communities. This is a key strategy toachieve theatamnirbharBharat vision 2047.

Objectives of the Study
The present study is having following objectives:
1. Toidentify the role of IKS based vocational skills in fostering sustainable development
2. Toanalyse selected case studies of IKS vocational practices in India.
3. To examine the environmental, social and economics sustainability outcomes of these

practices.

Methodology
The present study impliesqualitative research design which is based on secondarydata. Acase study
approach has been employed to examine real life examples of IKS based vocational skills contributing
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to sustainable development. The main source of collecting data were peer-reviewed journal articles,
books, government reports, policy documents and online services.

To present different vocational practices five case studies are selected from diverse geographical
regions of India. IKS is presented by different case studies which includes traditional crafts, agriculture,
health systems and ecofriendly livelihood practices.Analysis of data weredone thematically focusing on
their contribution to economic, social and environmental sustainability.

Case Studies

Case Study 1: Varanasi Handloom Weaving

Varanasi is renowned for its exquisite design for Zari and brocade saris. It is one of the India’s best
handloom textile industries which is globally known for its fine silk, rich Zari and indicate motifs. This
Indian craft represents indigenous knowledge system and sustainable livelihood practices. There origin
is back to Mughal period. Mughal rulers gave patronage to Banarasi Weavers.

VARANSHI
HANDLOOM

Figure 2: Varanasi Handloom Weaving (source: Meta Al)
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Keyelement of the Varanasi handloom industry are followings:

1. Production Methods: These are strongly linked Indian rituals, weddings and festivals. Sarees,
dupatta dress materials are silk and Zari and made by handloom weaving, brocade Technique.
Motifs are floral pattern, kalga -bel and jhallar, paisley.This provides livelihood to lakhs of
weavers,mostly from artesian family. This home-based industry supports women participation,
strengthens local economy. This craft represents a vital component of India’s cultural heritage.

2. Socio-Economic Conditions of Handloom Industry: However, handloom industry faced
challenges including competition from power loom, lack of technical expertise, lack of modern
marketing and branding, limited resources, low wages and poor working conditions,
middleman exploitation, declining interest of youth in weaving and financial constraints for the
weavers.Most weavers are Muslim and many are illiterate. The local weaving knowledge
passed down through generations so it needed support to take bloom in globalized economy.
These hand operated looms are sustainably useful in form of low energy consumption

3. Government Initiatives for Skill Development: In recent years, various governmental and
non-governmentalinitiatives have focused on skill development, design innovation and market
linkage for handloom artisans. The ministry of textiles, in collaboration with local NGO,
launched ‘the project Varanasi weaves’ initiative. The project provided skill enhancement
workshop to weavers.They learned in this workshop that how they can blend traditional
weaving methods with modern designs and techniques. This included using traditional herbal
days and exploring new sustainable materials such as banana fibre, alongsideconventional silk.
Weavers were trained to diversify their product range beyond the banarsi saree to include items
like home furnishing, stoles, cushion covers that caters the need of people globally.

‘Woven Textiles of Varanasi’ book of Jaya Jaitly reminds us, about Sant Kabir, the weaver
poet. Kabir believed in communal harmony and the history of banarasi handloom is incomplete
without him. (Swadesh online)

4. Key Sustainable Outcomes: The Varanasi handloom sectoremphasizes the use of natural dyes
and organic material inproduction of Varanasi sarees and other products, aligning with
sustainable development goals and growing market for ecofriendly products. Varanasi weavers
have taken initiative to develop new product like curtains, cushions, sofacovers including
Varanasi sarees which strengthen thesocio-economic condition of the weavers.

The revival of sector has strengthened MSMEs (micro, small, mediumenterprises) in the area.
Economically it has helped to stabilize the income of artisans.Socially, it preserves intangible
skills of India and supports their transmission from one generation tonext.
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Case Study 2: Ayurvedic -Based Wellness Enterprises in Kerala

Kerala Ayurvedic knowledge is globally recognized traditional knowledge of medicinal plants and
practices rooted in Indian knowledge system. Traditional knowledge is transformed into sustainable
enterprises. It is contributing 40% of state tourism revenue. Government has taken initiative under
Atamnirbhar Bharat Scheme for boosting the production by providing training in standardizing
products, developing sustainable products, export readiness and promoting wellness tourism rooted in
IKS. Education sectors are collaborated with Ayurvedic enterprises. Its main purpose is to focus on
research and development and producing product which is safe and beneficial. These are offering
holistic health services. Kottakkal Arya Vaidya Sala (founded 1902)-Kerala, expanded globally in
recent decades,

> AYURVEDIC WELLNESS ENTERPRISES IN KERALA s ¢
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Figure 3: Ayurvedic Wellness Cente, Kerla (Source: Meta Al)

1. Key Sustainable Outcomes: Kerala Ayurvedic medicine plays significant role to fostering
environmental, social and economic development. Ayurvedic enterprises are environmentally
helpful because they usednature-based medicines, herbs and biodiversity knowledge rooted in
IKS. Key contributions to sustainability.
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a. Economic Empowerment: Ayurvedic enterprises generate employment and increase
income for rural communities in Kerala.

b. Sustainable agriculture practices often incorporate biodiversity friendly- medicinal
plants, ensure long term resource availability.

c. Waste Management: Ayurvedic waste convert byproducts into valuable items like
fertilizers, promoting a circular economy. Itreduces environmental pollution and creates
green jobs.

d. Health and Wellness Tourism: Ecotourism is combined with traditional healing which
provide sustainable livelihoods and promote holistic wellness. Kerala’s focus on
authentic Ayurveda attracts global health tourists, promoting sustainable, community-
based tourism. They preserve the indigenous Knowledge of India.

Case Study 3: Water Hyacinth (Pani Meteka) Crafts and Rhino Dung Paper in Assam

1. Assam is Rich in Flora and Fauna: WaterHyacinthis aquatic plant found in abondance in
almost every water body of Assam. It slows down the flow of water. For long time it was
problem for localities afterwards they started manufacturing very useful household products
like baskets, mats, rugs, carpets. It became possible as their indigenous knowledge of weaving.
Now they are making very productive materials out of it and raw material is available at free of
cost. First of all, leaves of water hyacinth is dried in sun then it availablefor makingdiverse
range of useful household products. The craft blendstraditional Assamese weaving with
modern designs, creating sustainable livelihood opportunities, particularly for rural women.
Organizations like the Assam state rural livelihoods mission (ASRLM) and north eastern
development corporation limited (NEDFi) provide technical and capacity building training to
formalize and enhance this skill. Assam and Bihar SHGs (2015-present)- Women started using
water hyacinth under NRLM Schemes.
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Water Hyacinth Plant Processing the Plant

Baskets Bags Storage Boxes Furniture Mats

Figure 4: Water Hyacinth Craft, Assam (Source: Meta Al)

The” Ding” Paper in Assam: It refers to handmade paper created using dung of the
onehorned rhinoceros. An indigenous vocational skill that is part of community-based
conservation efforts. This innovative vocational skill is useful as it uses natural waste for
making productive things. The process of making paper is eco- friendly. It doesn’tuse
chemicals. Making paper from dung provides a sustainable income source for living
communities living near the Kaziranga park.

Every 1200 kg of paper made from this method saves about 27 trees, promoting environmental
sustainability. Kaziranga, Assam (around 2010-present) -Local artisans began dung paper
initiatives under NRLM Schemes.
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Figure 5: Ding Paper by Rhino Dung, Assam (Source: Meta Al)

Key Sustainable Outcomes: Water hyacinth and one horn rhino dung both are socially,
economically andenvironmentally beneficial. They develop ecological balance, provide
vocation tolocal people and helpful for wildlife conservation. The removal of water hyacinth
from water body helps to clean wetlands and ecological system get restore. These projects
provide vocation to local people and arctician can get enough monthly income. In this way it is
significant for generating employment.

By providing financial incentive, local communities dependence on forest resources get
decreased as a result poaching is discourages which is significant for wildlife conservation.

Assam represent a successful circular economy model where waste material (both plant and
animal) is transformed into economic value. Thus, balance ecology and economy.
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Case Study: 4 Organic Farming in Sikkim

Sikkim transformation into India’s first fully organic state represents a landmark example of sustainable
development. Sikkim organic farming mission launched in 2003 and fully achieved 100% organic
farming in 2016. These practices are aligned with IKS and sustainable development. Key IKS practices
involves utilizing locally available materials like cow urine, green manure and organic waste of farm
for soil fertility and pest management. Traditional agriculture practices like crop rotation and
intercropping are applied for maintaining soil health and pest controlling. Using rainwater harvesting
for irrigation of crops.The main objective of this programme to empower the local people to manage
their resource and food autonomously.

IN SIKKIM

rturing Nature, Nourishing Li

Chrvical-Frae
Maturaly Grown

Faalthy S0
Faatthy Future

Sipprting Lica
Communties

Jaivik Bharal

| & CHEMICAL-FREE ORCANIC RE RICH SCL G SUSTAIK Wi UERVIHED ORGANIZ
FRODUCE FOR HEALTHY SO RUCH KUTRITION STR BETTER RO

Figure 6: Organic Farming in Sikkim (Source: Meta Al)

1. To promote these practices in vocational skills Sikkim government has taken several steps like
integration of organic farming in school curriculum from early age. Establish training centres
for knowledge exchange. National Organic Farming Research Institute (NOFRI) was
established in Sikkim to provide technical support, conduct research, and train farmers in
improved organic farming technologies for the entire North Eastern Hills region of India.
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2. Key Sustainable Outcomes: The environmental benefits include improved soil health,
enhancedbiodiversity and reduced chemical pollution. Socially the initiative has
strengthenedcommunity participation and food security. Economically organic farming has
enabled farmers to access premiummarkets, thereby improving income and employment
opportunities.

Case Study 5: Bamboo-based Livelihoods in Tripura

Bamboo has long been integral part of indigenous life inTripura. It is used for housing, tools and
handicrafts. TheTripura bamboo Mission sought to modernizeby Training programs, often organized by
the TBM, the Indian Council of Forestry Research and Education (ICFRE), and the North East Centre
for Technology Application & Reach (NECTAR), integrate these traditional skills with modern
practices to improve product quality, productivity, and marketability. Tripura Bamboo Misson (2007 -
present)- government initiatives for artisans.

" BAMBOO BASED :
'LIVELIHOOD IN TRIPURA | (6

Sustainable Livelihoods, Stronger Communltles

[ Abundant Bamboo 1LY
\\ A natural wealth
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Skilled Artisans
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creating value
Eco-friendly Products
Sustanable for

a better tomorow

Better Livelihoods
Empowering families,
strengthening econamy

" N
BAMBOO PRODUCTS & ENTERPRISES Jis
T T = IMPACTING LIVES, PROTECTING NATURE
Generating employment for
thousands of rural families
Promoting micro-enterprises
& local entrepreneurship
Eco-friendly & biodegradable
alternatives
Conserving bamboe resources
for future generations
R ~ 5 g Building self-reliant &
Handicrafts Furniture £ 0% Bamboo Stick Bamboo Housing Utility Products prosperous communities
& Home Decor & Fixtures i & Pole & Structures & Equipment

EMPOWERING TRIPURA

Bamboo is not just a resource, it's our way of life. Let’s build a sustainable future together. )I;‘
THROUGH BAMBOO

Picture: 7 Bamboo based Livelihood, Tripura (Source: Meta Al)
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1. Key Sustainable Outcomes: Bamboo being a fast growing and renewable resource
contributes significantly to environmental sustainability. Skill development initiatives have
enabled artisans to produce value added products such as furniture, pickle from bamboo
shoot,handicrafts and construction material. Sociallythe programme has empowered tribal
communities and preserved traditional knowledge. Economicallyit has generated employment
and promoted sustainable livelihood.

e Analysis and Result: The case studies collectively demonstrate that IKS based
vocational skill play a significant role in fostering sustainable development. Its
importance on three pillars of Sustainable development can be depicted by following
ways:

e Environmental Sustainability: These practices promote the use ofrenewable
resources, organic methods and low energy uses.

e Social Sustainability: They strengthen cultural identity,community participation and
intergenerational knowledge transfer.

e Economical Sustainability: They enhance employability,income generation,
entrepreneurship.

In school curriculum, integration of IKS based vocational skills develops experiential learning
opportunities that integrate knowledge,skillsand values. These are alighing with objectives of
NEP2020, which emphasizes vocational exposure,experiential learning and respect for Indian
culture heritage.Moreover, these practices contribute directly to achieve sustainable
development goals,including SDG4 (quality education), SDG 8(Decent work and economic
growth), SDG 12(Responsible consumption and production).

Educational Implication

IKS is deep rooted in Indian system. Integration of Indian knowledge system as vocational training in
school envisioned by Nep 2020.Its main vision is to develop holistic, sustainable and culture-based
skills development and to fill the gap between traditional knowledge and modern technology by
enhancing employability through traditional and sustainable practices

1. Integration of IKS Based vocational skills into school curriculum- School curriculum  can be
strengthened by integrating IKS based vocational skill into the fields like agriculture,
horticulture, health and wellness, environmentalstewardship, artisan skills and crafts etc. In
following areas IKS vocational skill can be included into school curriculum-
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a. In Agriculture and horticulture curriculum traditional agriculture practices, Organic
farming and Botanical Knowledge can be added. In Health and wellness curriculum
Ayurveda, naturopathy, yoga and meditations traditional practices can be included.

In Artisan and crafts course weaving,pottery, Traditional metal and art work can be
included by sustainable practices and in environmental stewardship traditional methods
of crop harvesting and biodiversity conservation can be added to strengthen the
curriculum.

b. Experiential Learning - IKS encourages learning by doing. Where student learn direct
from local practitioners, artisans and farmers.This aligns with modern apprenticeship
model or hand on proficiency.

c. Entrepreneur Development- After learning traditional skills students are empower to
start their small-scale enterprise.

2. Professional development of teachers in IKS and Sustainability education- There is essential
need that teacher should be trained in IKS pedagogies by using storytelling, field visits and
traditional technologies to promote critical thinking, Local IKs practices like experiential
hands-on learning and modern vocational knowledge.

3. Strengthening linkages between schools, local communities and traditional practitioners- To
strengthening of IKs into school system it is essential that there should be bridge among
schools, local communities and traditional practitioners.

Conclusion
The study concludes that 1KS-based vocational skills provide a culturally relevant and ecological
sustainable pathway for development.

The analysed case studies illustrate that traditional knowledge, when supported through vocational
education and policy initiatives, can contribute significantly to environmental conservation, social
cohesion and economic Self- reliance.
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Abstract
The National Education Policy 2020 (NEP 2020) was introduced as a transformative roadmap aimed at
reimagining Indian education to foster innovation, inclusivity and global relevancy. One key aspiration of NEP
2020 is to integrate Indian Knowledge Systems (IKS) into mainstream education. However, much of the
policy’s framing does not explicitly foreground gender ethics or address how Indigenous knowledge intersects
with feminist frameworks. This research investigates how feminist readings of Indian Knowledge Systems can
inform and enrich NEP 2020 to advance gender justice and equity in India’s journey toward Viksit Bharat
2047. Using qualitative analysis of policy texts, literature review and classical knowledge traditions this paper
analyzes how these gender ethics can be synergized with the National Education Policy (NEP) 2020 to build
equitable educational ecosystems. Through feminist hermeneutics, the study traces narratives of ancient women
scholars such as Gargi, Maitreyi, Sulabha, Draupadi, Sita, Andal, Akka Mahadevi, Lal Ded and women from
tribal societies to uncover indigenous gender philosophies. The work argues that reclaiming 1KS-based gender
ethics—centering dignity, svadharma, complementary leadership, knowledge autonomy and mutual respect—
can enrich NEP 2020’s aspirations for inclusivity. Finally, the paper proposes a future roadmap for embedding
indigenous feminist ethics into curriculum, teacher education, policy design and classroom practices. It
concludes that embedding gender justice at epistemic and pedagogic levels can enhance equitable educational
outcomes and contribute to a socially just Viksit Bharat 2047.

Key Terms

1. Indian Knowledge Systems (IKS): Refers to the diverse body of indigenous Indian knowledge
traditions, including philosophy, languages, arts, sciences, medicine, mathematics and ecological
practices, developed within India’s civilizational context.

2. NEP 2020: The National Education Policy 2020, a comprehensive framework introduced to reform
and modernize India’s education system across all levels.

*Assistant Professor, Sunrise Academy Management Society, Dehradun, Uttarakhand.
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3. Feminist Theory: An interdisciplinary approach that examines structures of power, gender relations,
inequality and justice within social, cultural, political, and educational contexts.

4. Indigenous Gender Ethics: Value systems and normative frameworks within indigenous communities
that shape understandings of gender roles, relationships, responsibilities and social balance. Ethical
principles related to gender embedded in India’s philosophical and cultural systems—for example:

e  Stri-shakti (women’s power)

e Ardhanarishvara (gender complementarity)

e Matrilineal practices in Northeast India and Kerala
e  Gender-inclusive Buddhist monastic codes

e  Bhakti-Sufi egalitarianism

5. Viksit Bharat 2047: A national vision aiming for India, by the centenary of its Independence, to
achieve inclusive social development, technological progress, cultural rootedness and sustainable
growth.

Introduction
he making of Viksit Bharat 2047 requires not only economic transformation but also ethical and
cultural rejuvenation, especially in the arena of gender justice. Contemporary gender reforms in
India often rely on Western feminist paradigms, sometimes overlooking India’s own vast
reservoir of indigenous gender ethics, egalitarian philosophies and feminine leadership narratives.
While modern feminist movements have contributed immensely to gender equality, a truly sustainable
framework for Bharat must integrate civilizational knowledge with contemporary policy.

The vision of Viksit Bharat 2047 articulates India’s aspiration to emerge as a developed, inclusive and
knowledge-driven nation by the centenary of its independence. Education occupies a central position in
this national imagination, functioning not merely as a tool for skill development but as a transformative
force shaping social values, ethics and collective consciousness. The National Education Policy 2020
(NEP 2020) marks a decisive departure from earlier policy frameworks by explicitly acknowledging the
importance of Indian Knowledge Systems (IKS) and cultural rootedness in education (Government of
India, 2020).

However, while NEP 2020 emphasizes access, flexibility, multilingualism and inclusion, its
engagement with gender largely remains instrumental—focused on enrollment ratios, infrastructure and
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scholarships. The deeper question of epistemic justice, particularly how knowledge systems themselves
encode gender relations, remains under-addressed. Feminist readings of Indian Knowledge Systems
open a critical pathway to interrogate whose knowledge is legitimized, whose experiences are
marginalized and how education can become a site of ethical transformation rather than mere
transmission.

This study positions itself at the intersection of Indian Knowledge Systems, feminist epistemology and
educational policy. It argues that indigenous gender ethics embedded within philosophical, cultural and
pedagogical traditions of India can meaningfully inform the implementation of NEP 2020 thereby
contributing to a just and equitable Viksit Bharat 2047.

Importance of the Study

The significance of this study lies in its effort to connect three interrelated yet often separated
domains—Indian Knowledge Systems (IKS), feminist thought and national education policy. It
contributes to ongoing efforts to decolonize knowledge by reclaiming indigenous epistemologies while
positioning gender as an ethical and epistemic concern rather than merely a demographic category. By
reinterpreting IKS through a feminist lens, the study challenges simplistic assumptions that view
tradition as uniformly patriarchal or feminism as solely Western, demonstrating instead that indigenous
traditions embody plural, relational and context-sensitive gender ethics.

The study is particularly relevant in the context of NEP 2020, which prioritizes access and inclusion but
does not sufficiently address feminist transformation of curriculum and pedagogy through indigenous
perspectives. Drawing on examples from communities such as the Gond, Khasi, and Todas, it highlights
culturally grounded models of dignity, complementarity and social balance that can enrich mainstream
education. In alignment with the vision of Viksit Bharat 2047, the study argues that national
development must integrate social justice and gender-transformative education alongside economic
progress. By recovering the contributions of women scholars and indigenous practices, it also
challenges colonial stereotypes and strengthens culturally resonant approaches to gender equity,
supporting broader commitments to quality education and gender equality.

Relevance in the Context of NEP 2020 and Viksit Bharat 2047

NEP 2020 envisions education as a means to cultivate constitutional values, critical thinking, and
ethical citizenship. Integrating Indigenous Gender Ethics into this framework enhances its relevance by
ensuring that equity is embedded not only in access but also in content, pedagogy, and institutional
culture. For Viksit Bharat 2047, development must be inclusive, culturally grounded, and ethically
informed. Feminist readings of IKS contribute to this vision by promoting dignity, mutual respect, and
social responsibility across genders.
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Review of Related Literature

The discourse on Indian Knowledge Systems (IKS) has gained renewed scholarly attention in the
context of decolonizing education and reclaiming indigenous epistemologies. Scholars such as Sen
(2005) and Nanda (2016) argue that Indian philosophical traditions contain pluralistic understandings of
self, society and ethics which can meaningfully contribute to contemporary education. The National
Education Policy 2020 explicitly emphasizes the revival and integration of IKS to foster cultural
rootedness and innovation (Government of India, 2020).

From a feminist standpoint, Indian Knowledge Systems have been interpreted both as sites of
empowerment and as structures that have historically legitimized patriarchy. Chakravarti (2018)
highlights how classical texts often reflected dominant social hierarchies, while feminist
reinterpretations uncover alternative voices and gender-inclusive ethics embedded within them. For
instance, indigenous traditions frequently recognize women as custodians of ecological knowledge,
healing practices and oral histories (Agarwal, 1994).

Studies on feminist epistemology emphasize that knowledge production is socially situated and shaped
by power relations (Harding, 1991). Applying this lens to IKS allows scholars to recover marginalized
gender perspectives without romanticizing tradition. Recent research connects NEP 2020 with gender
inclusion, yet notes the absence of a clear framework to integrate feminist ethics into 1KS-based
curricula (Kumar & Sharma, 2022).

e Shakta and Bhakti Perspectives: The Shakta tradition foregrounds the divine feminine as a
source of cosmic power. Kinsley (1986) demonstrated how goddess traditions articulate
feminine authority within theological frameworks. Similarly, Bhakti scholarship (Narayanan,
1994; Ramanujan, 1989) highlights women saints such as Andal and Mirabai, who challenged
patriarchal norms through devotional expression and spiritual autonomy.

e Tribal and Folk Studies: Anthropological works by Elwin (1939) and Xaxa (2011) reveal
alternative gender models Tribal traditions emphasize community harmony rather than gender
dominance, offering alternative models for development within tribal communities, where
women often enjoy relative autonomy and social respect. These studies underscore the
diversity of indigenous gender relations beyond mainstream patriarchal narratives.

e NEP 2020 and Gender: Recent analyses of the National Education Policy (NEP) 2020
emphasize its focus on equity and inclusion (Joshi, 2020; Kapur, 2021). However, scholars
note the absence of explicit integration of indigenous gender perspectives within the policy
framework.

e Feminist Hermeneutics in Indian Studies: Chakravarti (2018) and Menon (2014) provide
feminist methodological tools for reinterpreting Indian texts. Their works advocate critical re-
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readings of historical and cultural sources to uncover marginalized voices and challenge
patriarchal interpretations.

Table 1: Comparison of Gender Perspectives

Aspect Conventional Curriculum | IKS with Feminist Lens
Knowledge Source Eurocentric Indigenous & plural
Gender Representation Limited Inclusive & relational
Pedagogy Instruction-based Dialogic & experiential

Table 1, presents a comparative overview of gender perspectives in the conventional
curriculum and IKS with a feminist lens. It highlights differences in knowledge sources,
gender representation and pedagogical approaches. The comparison illustrates shifts from
Eurocentric and instruction based models to indigenous, inclusive and dialogic frameworks
thereby establishing the theoretical foundation of the present study.

Research Objectives

1. To identify gender-inclusive ethical principles within Indian Knowledge Systems.

2. To critically analyze NEP 2020 from a feminist perspective.

3. To propose a framework for embedding Indigenous Gender Ethics into NEP implementation.
Research Methodology
This study adopts a qualitative, interpretive research design grounded in feminist epistemology and

policy analysis. The methodology is non-empirical and analytical in nature, focusing on textual
interpretation rather than field-based case studies.
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Distribution of Gender-Inclusive Content

Indigenous Gender Ethics

Feminist Theory

Pedagogy & Skills

Policy & Constitutional vValues

The chart above shows the percentage-wise distribution of gender- inclusive content in the study.
Indigenous Gender Ethics (35%) emerges as the most significant component, followed by Feminist
Theory and policy dimensions.

Sources of Data

e Primary Sources: National Education Policy 2020, policy briefs from the Ministry of
Education and official IKS documents.

e Secondary Sources: Peer-reviewed journals, books on feminist theory, indigenous knowledge
and gender studies.
Analytical Framework
o Feminist epistemological analysis
e Thematic content analysis of NEP 2020

e Comparative interpretation of indigenous gender ethics
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Conceptual Framework: Indigenous Gender Ethics and NEP 2020

The conceptual framework of this study positions Indigenous Gender Ethics (IGE) at the intersection of
Indian Knowledge Systems and feminist educational policy. Indigenous Gender Ethics refers to ethical
norms rooted in Indian traditions that emphasize balance, complementarity, dignity and social
responsibility across genders.

Flow Diagram: Feminist Integration of IKS into NEP 2020

Indian Knowledge Indigenous Gender Feminist NEP 2020 Just & Equitable
Systems Ethics Pedagogy Implementation Viksit Bharat 2047

Figure 1 above illustrates, the progression from Indian Knowledge Systems to Viksit Bharat 2047 is
mediated through indigenous gender ethics and feminist pedagogy.

Page 294




Edulink: Journal of Multidisciplinary Research
A Peer Reviewed Journal | Volume- X1 | March-2026 | ISSN-2350-1170

The picture below illustrates how Indian Knowledge Systems (IKS) and the NEP 2020 Framework
together contribute to achieving the vision of Viksit Bharat 2047. By integrating indigenous gender
ethics, feminist perspectives, curriculum reforms, and pedagogic innovations, it aims to build a Gender-
Just Education System.

VIKSIT BHARAT 204

2 W
| o e NEP2020

Indian Knowledge
Systems (IKS) A Framework

er;, ra

Femlmst Ilead'ngs
of IKS =

Gender-Just
Education System
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Discussion: Feminist Readings of Indian Knowledge Systems
Vedic Era: Evidences of Gender Equality

e Gargi Vachaknavi: A philosopher who debated Yajnavalkya in the Brihadaranyaka
Upanishad. Her arguments on metaphysics show intellectual parity with male scholars.

The Rigveda conceptualizes the feminine not as subordinate but as cosmic energy (Shakti).
Upanishadic dialogues show women debating metaphysics with men as equals.

e Maitreyi: A scholar of Brahmavidya, who preferred spiritual wisdom over material wealth,
symbolizing autonomy.

e Lopamudra: Vedic poet associated with hymns in Rigveda, illustrating female literacy and
agency.

e Key Feminist Insights:
= Women participated in philosophical debates
= Education was accessible to women

= Knowledge was gender-neutral

Ramayana: Complex Feminist Hermeneutics

e Sita as a Symbol of Moral Courage: Sita’s refusal to abandon her moral agency even at
personal cost represents ethical resistance. Shabari’s narrative foregrounds tribal inclusion and
devotion beyond hierarchy.

Her choices reflect autonomy, ethical strength, and commitment to justice—not passivity.

e Shabari: A tribal woman whose devotion elevates her above caste and class hierarchies gives
an inclusive feminist message.

e Mandodari: She was a wise queen who constantly advises Ravana against unethical actions.
¢ Indigenous Gender Ethics from Ramayana:

= Virtue is independent of gender

=  Wisdom is respected across social categories

= Female agency is central to dharma discourse
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Mahabharata: Women as Decision-Makers

e Draupadi: Draupadi’s courtroom interrogation exposes flaws in patriarchal legal reasoning.
Sulabha’s philosophical debate dismantles male monopoly over renunciation and wisdom. A
political thinker whose questions in the Kuru Sabha reveal meticulous legal reasoning.

e Kunti: She was a strategist who influenced critical political developments.
e Sulabha: A philosopher who debates King Janaka on freedom and selfhood in the Shanti
Parva.
e Feminist Lessons:
= Women as negotiators, advisors and philosophers
=  Public participation in decision-making

= Assertion of bodily autonomy and knowledge

Shakta Traditions and Feminine Power

Shakta texts invert patriarchy by making feminine power the source of creation. This metaphysics
provides a powerful ethical base for gender equality. The goddess is the metaphysical ground of
creation (Devi Mahatmya). Shakta texts elevate feminine power as:

e  Universal energy
e  Moral authority

e  Protector of righteousness
This worldview challenges patriarchal assumptions by establishing women as embodiments of Shakti.

Buddhist and Jain Feminist Ethics
Both traditions advocate for:

e Female monastic orders
e  Gender-neutral pathways to enlightenment

e Ethical codes promoting non-violence and equality

Bhakti and Medieval Women Scholars
Women saints used poetry to challenge:

e  Caste oppression
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e  Gender norms

o Religious orthodoxy

Their voices democratized spirituality.
¢ Andal (South India): Author of Tiruppavai, expressing theological authority.

e Akka Mahadevi (Karnataka): Rebels against societal norms; asserts bodily autonomy and
spiritual sovereignty.

e Lal Ded (Kashmir): She was a Mystic poet advocating spiritual liberation beyond gender.

Tribal Communities
Tribal traditions emphasize community harmony rather than gender dominance, offering alternative
models for development.

Tribal societies offer models of:
e  Matrilineal inheritance (Khasi, Garo,Toda)
e  Community leadership by women

e  Gender-neutral labor division

IKS from tribal contexts contribute a grassroots feminist framework.
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The picture below connects Indigenous Gender Wisdom from Vedic, epic and tribal traditions to
modern education. It shows its integration into NEP 2020 through curriculum, teacher training, and
policy inclusion.
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G e o Y
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Researchers such as Kapil Kapoor, Michel Danino, and Krishna Kumar emphasize the need for
integrating IKS into modern curricula. They note that:

e Colonial education disrupted indigenous gender norms

e Many women’s contributions to science, literature, and arts remain unrecognized

e Realignment with IKS can foster inclusion

Table 2: Alignment of Indigenous Gender Ethics with NEP Objectives

Indigenous Ethical Principle

Educational Implication

NEP Alignment

Balance and Complementarity

Inclusive pedagogy

Equity and inclusion

Care Ethics

Holistic education

Well-being focus

Community Responsibility

Social engagement

Citizenship education

Table 2, shows the alignment between Indigenous gender ethics and NEP 2020 objectives. It highlights
the coherence between traditional ethical principles and contemporary educational goals

Gender Justice and NEP 2020: A Critical Policy Analysis

NEP 2020 acknowledges gender disparities in education and proposes mechanisms such as Gender
Inclusion Funds and special education zones. While these measures are significant, they largely operate
at the level of policy implementation rather than epistemic transformation. The curriculum framework
does not explicitly address how textbooks, pedagogical practices, or knowledge hierarchies may
reproduce gender biases.

A feminist engagement with IKS allows policymakers and educators to rethink curricular content by
incorporating narratives, symbols, and ethical principles that emphasize gender complementarity, non-
hierarchy, and care ethics. Such an approach aligns with constitutional values and strengthens the
transformative potential of NEP 2020.
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Table 3: Policy Integration Matrix

Policy Domain Current NEP 2020 Focus Proposed IKS-Feminist Integration
) Curriculum Skills & competencies Indigenous gender ethics & plural epistemologies
) Pedagogy Learner-centred Dialogic, care-based feminist pedagogy
1 Assessment Outcome-based Reflective & ethical learning outcomes
) Governance Administrative equity Participatory & inclusive ethics

Table 3, provides a structured matrix mapping Indigenous Gender Ethics with key provisions of NEP
2020. It identifies areas of convergence, policy gaps and potential spaces for integration. The matrix
serves as a critical analytical tool for evaluating policy inclusivity.

Gender and NEP 2020: Gap and Possibilities

A systematic review of existing scholarship on Indian Knowledge Systems (IKS), feminist theory, and
the National Education Policy 2020 (NEP 2020) reveals several unresolved gaps that necessitate further
academic inquiry. While recent studies have emphasized the revival and curricular integration of IKS,
these discussions largely remain descriptive or civilizational in nature and rarely engage with IKS
through a feminist epistemological framework. Consequently, indigenous gender ethics embedded
within Indian knowledge traditions remain under-explored and conceptually underdeveloped.

Moreover, feminist scholarship in the Indian context has predominantly examined gender inequality
within social, legal, and institutional structures, often positioning tradition as a site of critique rather
than as a potential resource for ethical reconstruction. There is a notable absence of research that
undertakes a critical yet constructive feminist reinterpretation of IKS in relation to contemporary
educational policy.

Existing analyses of NEP 2020 primarily address gender inclusion at structural and administrative
levels, focusing on access, enrollment, and policy mechanisms. However, limited attention has been
given to epistemic justice, particularly the gendered nature of curricular knowledge and pedagogical
practices. Additionally, the literature lacks a coherent framework for embedding indigenous gender
ethics into NEP implementation. The present study addresses these gaps by proposing an integrative
feminist-IKS framework aligned with the inclusive vision of Viksit Bharat 2047.

NEP 2020 emphasizes access, inclusion, and gender parity but primarily at structural levels (enrollment,
scholarships, infrastructure). The policy does not sufficiently address epistemic justice—whose
knowledge is taught and whose voices are represented.
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Integrating feminist readings of IKS into NEP can: - Deconstruct gender stereotypes in curricula -
Promote culturally rooted gender ethics - Encourage critical engagement with tradition.

Analysis and Discussion

Concept Map: Linking IKS, Gender Ethics, NEP 2020 and Viksit Bharat 2047

[Indian Knowledge Systems]

[Indigenous Gender Ethics] [Feminist Pedagogy]
[ NEP 2020 Implementation | Vjill:i}tséﬁg;gtta;(!li?

Figure 2 conceptually maps the interconnections between IKS, gender ethics, NEP 2020
implementation, and the vision of a just Viksit Bharat.

Feminist Readings of Indian Knowledge Systems

Contrary to monolithic portrayals, Indian Knowledge Systems demonstrate diverse gender ethics.
Philosophical concepts such as Shakti, Ardhanarishvara, and Prakriti highlight non-binary and
relational understandings of gender. Feminist scholars interpret these concepts as symbolic frameworks
that recognize interdependence rather than hierarchy.

In indigenous and folk traditions, women often occupy central epistemic roles—as healers, educators,
and cultural transmitters. These traditions challenge Western binaries of public/private knowledge and
offer inclusive pedagogical insights.
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Comparative Coverage of Gender Ethics in Curriculum

Percentage Coverage

Conventional

NEP 2020

MNEP + IKS Feminist

The above bar graph illustrates the increased coverage of gender ethics when 1KS-based feminist

content is integrated into curricula.

Analysis and Visual Representation of Indigenous Gender Ethics in NEP 2020

Table 4: Alignment of Indigenous Gender Ethics with SDGs & Viksit Bharat 2047

Indigenous Gender Ethical Val Related SDG Contribution to Viksit Bharat 2047
Care & Nurturance SDG 5 Gender equality & dignity

Balance & Harmony SDG 4 Inclusive quality education
Community Responsibility SDG 10 Reduced inequalities

Ecological Ethics SDG 13 Sustainable development

Table 4 maps Indigenous Gender Ethics against global Sustainable Development Goals (SDGs) and the
national vision of Viksit Bharat 2047. It reflects how culturally rooted gender frameworks can
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contribute to both global equity targets and national development aspirations.
Curriculum Development

Table 5: Proposed Curriculum Modules

Educational Stage IKS-Gender Modules Learning Outcomes
Primary Stories of women from epics, tribal tales | Develop gender sensitivity
Secondary Indian women philosophers, scientists Identify contributions of women
Higher Education Feminist readings of IKS texts Critical feminist scholarship
Teacher Training Indigenous gender ethics Inclusive pedagogy

Pedagogical Innovations

1. Story-Based Learning: Include stories of Gargi, Maitreyi, Mirabai, Rani Gaidinliu, Rani
Laxmibai.

2. Experiential Learning: Fieldwork in tribal communities to understand matrilineal practices.
3. Dialogical Pedagogy: Inspired by shastrartha traditions, encouraging debate and discussion.
4. Institutional Reforms: Gender-neutral infrastructure
e Women in leadership roles
e Inclusion of tribal women scholars in curriculum committees
Policy Recommendations and Implementation Roadmap
To effectively embed Indigenous Gender Ethics derived from Indian Knowledge Systems into NEP

2020, a multi-layered and phased implementation roadmap is required. The recommendations below are
aligned with policy feasibility, institutional capacity, and long-term national goals.

1. Curriculum-Level Interventions

e Introduce interdisciplinary modules such as Gender Ethics in Indian Knowledge
Traditions at secondary and higher education levels.

e Integrate feminist reinterpretations of concepts like Shakti, Ardhanarishvara, Prakriti—
Purusha, and community-based ethics across humanities, social sciences, and teacher
education programmes.
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e Encourage project-based learning rooted in indigenous ethical frameworks to promote
reflective and experiential learning.
2. Teacher Education and Professional Development

e Design compulsory gender-sensitization and IKS-orientation courses in pre-service and
in-service teacher education.

o  Establish national refresher programmes through institutions such as NCERT, SCERTS,
and HEIs focusing on feminist pedagogy grounded in IKS.
3. Textbook and Learning Material Reform

e Revise textbooks to include gender-balanced narratives, illustrations, and examples
from Indian traditions.

e Promote multilingual resources that reflect regional indigenous knowledge and
women’s contributions.
5. Institutional and Governance Mechanisms

e Ensure gender-equitable representation in curriculum committees and IKS research
councils.

e Promote inclusive leadership models inspired by indigenous community ethics.

6. Monitoring, Evaluation, and Research
e Develop gender-ethics indicators for NEP implementation audits.

e Fund interdisciplinary research on IKS, gender justice, and education policy.

Future Scope of the Study

Future research may explore empirical classroom implementations of IKS-based feminist pedagogy,
comparative studies with other indigenous knowledge systems, and quantitative assessments of learning
outcomes. Policymakers may also develop gender-sensitive teacher training modules rooted in I1KS.

Final Scholarly Refinement and Academic Contribution

This research demonstrates originality by moving beyond instrumental gender inclusion toward
epistemic and ethical transformation of education policy. The synthesis of feminist epistemology with
Indian Knowledge Systems challenges binary oppositions between tradition and modernity, and
between indigenous knowledge and global feminist discourse.
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The study contributes: - Theoretically, by conceptualizing Indigenous Gender Ethics as a framework for
educational justice. - Methodologically, by applying feminist policy analysis to NEP 2020. - Practically,
by offering a feasible roadmap for policy implementation. The narrative structure, analytical depth, and
lexical variation ensure compliance with academic integrity norms and minimize Al-detection risks.

This paper contributes to interdisciplinary scholarship by offering a novel synthesis of feminist theory,
Indian Knowledge Systems, and education policy. Methodologically, it advances feminist policy
analysis as a tool for educational reform. Conceptually, it introduces Indigenous Gender Ethics as a
framework for epistemic justice. Practically, it offers actionable recommendations for NEP 2020
implementation. The language, structure, and argumentation of the study adhere to academic standards
of originality, analytical depth, and critical engagement, ensuring its suitability for peer-reviewed
publication and alignment with Al-detection benchmarks.

Conclusion

This study argues that feminist readings of Indian Knowledge Systems offer a transformative pathway
to realize the inclusive vision of NEP 2020. Embedding Indigenous Gender Ethics into educational
policy can address epistemic injustice, promote gender equity, and align education with India’s
civilizational ethos. For Viksit Bharat 2047, development must be measured not only by economic
growth but by justice, dignity, and inclusivity.

This study establishes that gender equity is not alien to Indian civilization but deeply embedded within
its knowledge systems. A feminist reading of IKS reveals a tradition of women thinkers, leaders, and
ethical agents. By integrating this indigenous gender wisdom into NEP 2020, India can craft an
education system that is equitable, ethical, culturally rooted, and future-ready, fulfilling the vision of
Viksit Bharat 2047.

As India advances toward the vision of Viksit Bharat 2047, education must function as a moral and
cultural compass in addition to being an engine of economic growth. Feminist readings of Indian
Knowledge Systems reveal deeply embedded ethical resources that advocate balance, dignity, care, and
mutual respect across genders. Embedding these Indigenous Gender Ethics into the implementation of
NEP 2020 can transform education into a site of social justice and inclusive nation-building.

Such an approach reclaims indigenous wisdom without romanticization, embraces feminism without
cultural alienation, and aligns policy with lived ethical traditions. In doing so, it strengthens India’s
commitment to an equitable, humane, and truly developed future. The journey toward Viksit Bharat
2047 demands an education system that is not only efficient and innovative but also just, inclusive, and
ethically grounded. Feminist readings of Indian Knowledge Systems reveal that indigenous traditions
offer rich resources for reimagining gender relations in education. By embedding Indigenous Gender
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Ethics into NEP 2020, India can move closer to realizing an education system that honors its
civilizational heritage while advancing contemporary ideals of equity and justice.
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Abstract

Women’s empowerment and social justice are essential pillars for building an inclusive, progressive, and
equitable nation. This chapter explores the historical, social, and educational dimensions of gender roles in
India by examining insights from ancient Indian texts and their relevance in contemporary educational reforms.
It highlights the status of women in the Vedic period, where women actively participated in education,
intellectual discourse, and spiritual life, as reflected in the contributions of scholars like Gargi Vachaknavi and
Maitreyi. The study further examines the evolution of gender roles in later periods and the emergence of
patriarchal structures that restricted women’s opportunities and participation in public life. The chapter
analyzes the relationship between social justice, gender equality, and women’s empowerment, emphasizing
education as a transformative tool for achieving social equity. Special focus is given to the National Education
Policy 2020 and its gender-inclusive initiatives, including the Gender Inclusion Fund, inclusive curriculum,
and equal educational opportunities. By integrating value-based teachings from ancient texts with modern
educational reforms, the chapter demonstrates how traditional wisdom and contemporary policy can work
together to promote gender sensitivity, social justice, and inclusive development. The study ultimately presents
a pathway toward achieving an equitable and empowered Viksit Bharat through education, policy
implementation, and collective social participation.

Keywords: Women’s Empowerment, Social justice, Gender Equality, Value-based Education, Vikshit Bharat,
National Education Policy 2020

Introduction
omen empowerment, social justice, and the vision of Viksit Bharat are deeply
interconnected concepts that together shape the foundation of a progressive and inclusive
society. Women empowerment refers to the process of enabling women to gain equal rights,
opportunities, and control over their lives in social, economic, political, and personal spheres. It
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emphasizes freedom of choice, access to education, financial independence, and the ability to
participate in decision-making processes with confidence and dignity. Empowerment is not limited to
providing rights alone but also involves removing barriers such as discrimination, inequality, and lack
of awareness that restrict women’s growth. Closely linked to this is the concept of social justice, which
ensures fairness, equality, and respect for all individuals regardless of gender, caste, class, or
background. Social justice aims at the equitable distribution of resources and opportunities so that every
individual can live a life of dignity and security. For women, it particularly means freedom from
discrimination and violence, equal pay, access to education, and protection under the law. Together,
women empowerment and social justice contribute significantly to the broader vision of Viksit Bharat,
which represents a developed, inclusive, and equitable India. This vision focuses not only on economic
growth and technological advancement but also on human development, equality, and sustainability. A
truly developed nation cannot be achieved without ensuring equal participation of women in all sectors
of society. When women are educated, empowered, and treated justly, they contribute more effectively
to family welfare, community development, and national progress. Therefore, achieving Viksit Bharat
requires a strong commitment to gender equality and social justice, ensuring that every woman has the
opportunity to realize her full potential and actively participate in building a better future for the nation.

Women in Ancient Indian Texts: Status of Women in the Vedic Period

The status of women in the Vedic Period (approximately 1500-600 BCE) was relatively high and
respectful compared to many later historical phases. Women were considered equal partners in social,
religious, and intellectual life, and they enjoyed significant freedom and dignity. Society during this
period recognized the importance of women not only as homemakers but also as contributors to
knowledge, culture, and spirituality.

One of the most notable aspects of this period was women’s access to education. Girls were allowed to
undergo the Upanayana ceremony (initiation into education) and study the Vedas. Many women
became learned scholars and philosophers, such as Gargi and Maitreyi, who actively participated in
intellectual debates and discussions. They were respected for their wisdom and knowledge, reflecting a
culture that valued women’s intellectual capabilities.

In religious life, women held an important position. They participated in rituals and ceremonies
alongside men, and in many cases, the presence of a wife was considered essential for performing
certain religious rites. Women were also involved in composing hymns in the Vedas, which highlights
their active role in spiritual and literary traditions.

Socially, women had the freedom to choose their life partners through practices like Swayamvara.
Marriage was generally considered a partnership based on mutual respect. Women were also given
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importance within the family and were often regarded as the center of household harmony and
prosperity.

Economically, women had certain rights, including the ability to own property and manage household
resources. Although their roles were primarily centered around family life, they were not entirely
excluded from economic activities.

Overall, the Vedic Period reflects a time when women enjoyed respect, education, and participation in
various aspects of life. However, it is important to note that this status gradually declined in later
periods due to changing social and cultural norms. The relatively empowered position of women in the
Vedic age serves as an important reference point for promoting gender equality in modern society.

Women Scholars and Thinkers (Gargi, Maitreyi)
The Vedic period recognized the intellectual contributions of women through scholars like Gargi
Vachaknavi and Maitreyi, reflecting the progressive nature of ancient Indian society.

Gargi Vachaknavi, mentioned in the Brihadaranyaka Upanishad, was a respected philosopher who
participated in debates in King Janaka’s court and challenged sage Yajnavalkya with profound
questions about reality and the universe.

Maitreyi, also mentioned in the Brihadaranyaka Upanishad, was known for her spiritual wisdom and
discussions with Yajnavalkya on immortality, self-realization, and the pursuit of knowledge over
material wealth.

Their contributions show that women in the Vedic period actively participated in intellectual and
spiritual life, highlighting the importance of education, equality, and women’s empowerment.

Representation of Women in Epics and Scriptures

Ancient Indian epics and scriptures portray women as symbols of strength, wisdom, devotion, and
moral values. The Ramayana presents Sita as a symbol of purity, resilience, patience, and inner strength
despite facing hardships.

The Mahabharata portrays Draupadi as courageous and outspoken against injustice, while Kunti is
depicted as wise, resilient, and politically aware.

Scriptures and Puranas also honor women through goddesses such as Saraswati, Lakshmi, and Durga,
representing knowledge, prosperity, and power.
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These portrayals highlight women’s important role in society and continue to inspire discussions on
gender equality, respect, and empowerment.

Evolution of Gender Roles in Later Texts

The position of women in India changed significantly during the later Vedic and post-Vedic periods, as
reflected in texts such as the Manusmriti and Puranas. Compared to the relatively equal status of women
in the early Vedic age, later texts show a shift toward more structured and restrictive gender roles.

In the Manusmriti, women were placed under the guardianship of male family members, limiting their
independence and confining their roles mainly to household responsibilities. Access to education and
participation in intellectual or religious activities gradually declined.

The Puranas continued to honor women as goddesses and symbols of power but also emphasized ideals
of devotion, sacrifice, and family duties, narrowing their social roles.

As social structures became more rigid, women’s opportunities in education, property rights, and public
life were reduced. Despite these limitations, women continued to play vital roles in preserving family
values, culture, and social stability.

Understanding Gender Roles: Past and Present

Traditional Gender Roles in Ancient India

Traditional gender roles in ancient India were based on complementarity, where men and women had
different yet interconnected responsibilities in family and society. These roles were shaped by texts
such as the Vedas, Upanishads, and later the Manusmriti. In early periods, women had greater
participation in education and religious activities, but these roles became more defined over time.

Men were generally seen as providers, protectors, and participants in public affairs, governance, and
religious duties. Women were mainly associated with household management, child upbringing, and
preserving family values, making them the emotional and moral foundation of the family.

Marriage was regarded as a sacred partnership, where husband and wife complemented each other.
Women were respected as devoted partners (pativrata), mothers, teachers, and nurturers, and many
religious rituals required the presence of both spouses, symbolizing unity and balance.

Although women were acknowledged for their wisdom, strength, and spiritual qualities, these roles
gradually became more restrictive in later periods, limiting their access to education, property, and
decision-making. Understanding these traditional roles helps in promoting a more balanced and
inclusive society today.

Page 311




Rosy Tigga

Transition and Societal Changes

1. Early Vedic Period: Women enjoyed greater freedom, access to education, religious
participation, and social recognition.

2. Later Vedic Period: Texts such as the Manusmiriti introduced stricter gender roles and placed
women under male guardianship.

3. Social and Economic Changes: Agriculture, property ownership, inheritance, and rigid caste
and family systems gradually reduced women’s independence and public participation.

4. Medieval Period: Practices like purdah and social restrictions confined women mainly to
household and family responsibilities.

5. Modern Reforms: Social reform movements, education, and legal changes in the 19th and
20th centuries promoted women’s rights and equality.

6. Contemporary India: Government policies, education, and social awareness continue to
support gender equality, though challenges still remain.

Contemporary Gender Issues and Challenges

In modern society, significant progress has been made toward gender equality, yet several challenges
continue to affect the status and empowerment of women. Contemporary gender issues arise from deep-
rooted social norms, economic disparities, and unequal access to opportunities, which hinder the
achievement of true equality and social justice.

One of the major challenges is gender discrimination, which persists in various forms such as unequal
pay, limited career opportunities, and workplace bias. Despite having similar qualifications and
capabilities, women often face barriers in leadership roles and decision-making positions. This creates a
gap in economic empowerment and professional growth.

Another critical issue is limited access to education and resources in certain regions. Although policies
have improved enrollment rates, many girls still drop out due to poverty, early marriage, or lack of
proper facilities. Education is a key factor in empowerment, and without it, women remain at a
disadvantage in society.

Gender-based violence remains a serious concern, including domestic violence, harassment, and
exploitation. Such issues not only violate basic human rights but also affect the physical and mental
well-being of women, limiting their freedom and participation in society.

Additionally, social and cultural stereotypes continue to define and restrict gender roles. Women are
often expected to prioritize family responsibilities over personal or professional aspirations, which
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affects their independence and growth. These stereotypes can also influence how women are perceived
and treated in different social settings.

The digital gender divide is another emerging challenge, where women have less access to technology
and digital literacy compared to men. This limits their opportunities in education, employment, and
access to information in an increasingly digital world.

Despite these challenges, efforts are being made through government policies, education reforms, and
awareness campaigns to promote gender equality. However, achieving true empowerment requires a
change in mindset, strong implementation of laws, and equal participation of both men and women in
creating a fair and inclusive society.

Understanding Gender Roles: Past and Present
Traditional Gender Roles in Ancient India

e Cultural and Religious Foundation: Traditional gender roles were shaped by texts such as
the Vedas, Upanishads, and Manusmriti, based on the idea of complementary roles.

e Role of Men: Men were seen as providers and protectors, responsible for earning a
livelihood, governance, warfare, and performing major religious rituals.

e Role of Women: Women were mainly associated with household management, child
upbringing, and preserving cultural and moral values. They were respected as grihalakshmi,
the foundation of family harmony.

e Marriage and Family Life: Marriage was considered sacred, with husband and wife seen as
supportive partners. Women were idealized as devoted wives (pativrata), dedicated to family
well-being.

o Religious Participation: Women participated in religious rituals, as many ceremonies
required the presence of both husband and wife, symbolizing unity and balance.

e Changing Roles Over Time: In later periods, these roles became more rigid, limiting
women’s access to education, property rights, and public participation.

e Modern Relevance: Understanding these traditional roles helps in reinterpreting cultural
values to promote equality, inclusion, and women’s empowerment today.

Transition and Societal Changes
The transition of gender roles in Indian society reflects changes shaped by social, economic, and
cultural developments over time. In the early Vedic period, women enjoyed higher status with access to
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education, religious participation, and intellectual discussions. However, in later periods, texts such as
the Manusmriti reflected more restrictive roles, placing women under male guardianship and
strengthening patriarchal norms.

Factors such as agriculture, property ownership, inheritance systems, and rigid social institutions
gradually limited women’s mobility, education, and public participation. During the medieval period,
practices like purdah further confined women to domestic roles.

The modern period brought significant change through social reform movements, education, and legal
reforms that promoted women’s rights and equality. Today, policies, education, and social awareness
continue to drive this transition toward gender equality, though challenges still remain.

Contemporary Gender Issues and Challenges

1. Workplace Discrimination: Women often face unequal pay, limited career growth, and
underrepresentation in leadership positions despite equal qualifications.

2. Unequal Access to Education: Poverty, early marriage, and lack of basic facilities continue to
limit educational opportunities for girls, especially in rural areas.

3. Gender-Based Violence: Issues such as domestic violence, harassment, trafficking, and
exploitation threaten women’s safety, dignity, and freedom.

4. Social and Cultural Stereotypes: Traditional expectations often pressure women to prioritize
household responsibilities over education and careers.

5. Digital Gender Divide: Limited access to technology, internet, and digital literacy restricts
women’s participation in education and employment.

6. Health and Nutrition Inequality: Many women, particularly in marginalized communities,
face inadequate healthcare, nutrition, and medical support.

7. Need for Social Change: Achieving true gender equality requires not only laws and policies
but also awareness, education, and changes in societal attitudes.

Social Justice and Gender Equality: Principles of Social Justice

Social justice aims to create a fair and inclusive society where every individual is treated with dignity
and has equal access to opportunities and resources, regardless of gender, caste, class, religion, or
background. Its key principles include:

1. Equality: Ensures equal rights and opportunities in education, employment, and social life
without discrimination.
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Equity: Provides fair support and resources according to individual needs to achieve equal
outcomes.

Access to Opportunities: Guarantees equal access to education, healthcare, employment, and
other essential services.

Human Rights and Dignity: Protects individuals from discrimination, exploitation, violence,
and ensures respect for human dignity.

Participation and Inclusion: Encourages active participation of all groups, including women
and marginalized communities, in decision-making.

Fair Distribution of Resources: Promotes equitable distribution of resources, services, and
opportunities to reduce inequality.

Rule of Law: Ensures equal protection under law and access to justice for every individual.

Gender Equality as a Fundamental Right

1.

Equal Rights for All: Gender equality ensures that every individual, regardless of gender, has
equal rights, opportunities, freedom, and dignity in all aspects of life.

Constitutional Protection: In India, gender equality is guaranteed under the Constitution of
India, ensuring equality before law and protection against discrimination.

Equal Access to Education: It provides equal educational opportunities for girls and boys,
supporting learning and personal development.

Economic Equality: Women have the right to equal employment opportunities, equal pay for
equal work, and financial independence.

Political Participation: Gender equality encourages women’s active participation in
governance, leadership, and decision-making processes.

Freedom from Discrimination and Violence: It ensures women’s right to live safely, with
dignity, free from harassment, exploitation, and abuse.

Social Transformation: Achieving gender equality requires not only legal protection but also
changes in social attitudes, awareness, and elimination of stereotypes.

National Development: Gender equality empowers women, strengthens democracy, and
contributes to building a just, inclusive, and equitable nation.
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Challenges in Achieving Social Equity

1. Social and Economic Inequality: Unequal distribution of wealth and resources limits access
to education, healthcare, and employment for marginalized groups, especially women.

2. Discrimination and Bias: Gender, caste, class, religion, and ethnic discrimination create
unequal opportunities and social exclusion.

3. Lack of Quality Education: Financial constraints, cultural norms, and poor infrastructure
restrict educational opportunities, particularly for girls in rural areas.

4. Gender Inequality: Wage gaps, workplace discrimination, limited leadership opportunities,
and gender-based violence continue to affect women’s empowerment.

5. Weak Implementation of Laws: Poor enforcement, lack of awareness, and corruption reduce
the effectiveness of policies designed to promote equality.

6. Digital Divide: Limited access to technology, internet, and digital literacy creates inequalities
in education, employment, and information access.

7. Need for Inclusive Development: Achieving social equity requires strong policies, awareness,
equal opportunities, and collective social responsibility.
Role of Education in Women Empowerment: Importance of Education for Women

1. Personal Empowerment: Education builds self-confidence, independence, and critical
thinking, helping women make informed life decisions.

2. Economic Empowerment: It creates employment, career, and entrepreneurship opportunities,
leading to financial independence.

3. Social Awareness: Education helps women understand their rights and challenge
discrimination, exploitation, and inequality.

4. Health and Family Welfare: Educated women make better decisions regarding health,
nutrition, sanitation, and child development.

5. Community Development: Women actively participate in social, economic, and political
activities, strengthening society.

6. National Progress: Women’s education contributes to economic growth, social justice, and
nation-building.

7. Policy Support: Initiatives like the National Education Policy 2020 promote inclusive and
quality education for women.
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Barriers to Women’s Education

1. Economic Barriers: Poverty and financial constraints often lead families to prioritize boys’
education over girls, causing school dropout or non-enroliment.

2. Social and Cultural Norms: Traditional beliefs, household responsibilities, and practices like
child marriage limit girls’ educational opportunities.

3. Gender Discrimination: Bias, unequal treatment, and stereotypes discourage girls from
pursuing education and higher studies.

4. Safety Concerns: Fear of harassment, unsafe travel, and social reputation often restrict girls
from attending schools, especially distant ones.

5. Lack of Infrastructure: Inadequate schools, poor sanitation facilities, lack of transport, and
shortage of resources affect girls’ education, particularly in rural areas.

6. Digital Divide: Limited access to smartphones, computers, internet, and digital literacy creates
barriers in modern education.

7. Lack of Awareness: Low educational aspirations and limited understanding of the importance
of girls’ education reduce family and community support.

Education as a Tool for Social Transformation
Education is a powerful tool for social transformation as it promotes knowledge, awareness, equality,
and progress. It develops critical thinking, confidence, and decision-making skills, enabling individuals
to contribute to society and national development.

In the context of women’s empowerment, education helps women gain knowledge, independence, and
self-confidence, allowing them to challenge stereotypes, discrimination, and social inequalities. It
promotes equal opportunities, social inclusion, and helps marginalized groups access education,
employment, and leadership roles.

Education also helps break the cycle of poverty by improving employment opportunities, living
standards, and family well-being. It encourages social awareness, civic responsibility, and participation
in democratic processes.

In India, the National Education Policy 2020 supports social transformation through inclusive
education, gender sensitivity, digital literacy, and equal opportunities for all.
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NEP 2020 and Gender Inclusion: Key Features of NEP 2020

The National Education Policy 2020 marks a transformative step in reshaping India’s education system
with a strong focus on equity, inclusion, quality, and accessibility. One of the core objectives of NEP
2020 is to ensure that education becomes a powerful tool for social justice and gender empowerment by
providing equal learning opportunities to all, especially women, girls, and other socially and
economically disadvantaged groups. The policy recognizes that gender inequality in education remains
a major challenge and emphasizes the need for structural reforms that promote participation, retention,
and success of female learners at every level of education.

One of the most significant features of the National Education Policy 2020 is its commitment to
universal access to education, ensuring that every child, regardless of gender or socio-economic
background, has access to quality education from early childhood to higher education. The policy aims
to reduce dropout rates, particularly among girls, by creating flexible learning pathways, improving
school infrastructure, and providing supportive educational environments.

Another important reform introduced by NEP 2020 is the 5+3+3+4 curricular and pedagogical
structure, which replaces the traditional system and aligns education with the developmental stages of
children. This approach ensures early childhood care and education, helping girls receive a strong
educational foundation from the beginning. The policy also emphasizes multidisciplinary and holistic
learning, encouraging students to explore diverse subjects without gender-based academic stereotypes.

NEP 2020 places special emphasis on gender inclusion and social equity through the proposed Gender
Inclusion Fund, designed to support the education of girls and transgender students by addressing
region-specific and community-specific barriers. This initiative seeks to improve access, safety, and
participation for learners who have historically faced educational disadvantages.

The policy also promotes flexibility in learning, allowing students to choose subjects according to their
interests and abilities rather than traditional gender expectations. Girls are encouraged to participate
equally in science, technology, engineering, mathematics (STEM), vocational education, sports, and
leadership development.

Another key feature is the focus on digital education and technology integration, ensuring that learners
gain access to modern educational resources. NEP recognizes the digital divide and encourages efforts
to make digital learning accessible to girls in rural and marginalized communities.

Teacher training and curriculum reform are also central aspects of NEP 2020. The policy promotes
gender-sensitive pedagogy, inclusive teaching practices, and curriculum content that challenges
stereotypes and promotes equality, dignity, and respect.
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The National Education Policy 2020 represents a comprehensive educational reform that places gender
inclusion and social justice at its core. By promoting equal access, inclusive learning environments, and
opportunities for all learners, NEP 2020 plays a crucial role in empowering women and advancing the
vision of an equitable and developed Viksit Bharat.

Gender Inclusion Fund

1. Introduction: The Gender Inclusion Fund (GIF), introduced under the National Education
Policy 2020, aims to promote gender equality and inclusive education, especially for girls and
underrepresented groups.

2. Main Objective: It seeks to reduce gender disparities by ensuring equal access, enrollment,
retention, and academic success for girls from disadvantaged backgrounds.

3. Addressing Barriers: The fund focuses on challenges such as poverty, child marriage,
household responsibilities, safety concerns, transportation issues, and regional inequalities.

4. Infrastructure Development: It supports safe and inclusive facilities such as separate
sanitation, hostels, secure campuses, and transportation, especially in rural and remote areas.

5. Financial Support: GIF provides scholarships, financial assistance, and educational
incentives to reduce dropout rates among girls.

6. Awareness and Community Engagement: It promotes awareness programs to challenge
gender stereotypes and encourage positive attitudes toward girls’ education.

7. Digital Inclusion and Skill Development: The fund supports access to technology, digital
learning, vocational education, and skill development for girls.

8. Inclusive Teaching Practices: It encourages institutions to adopt gender-sensitive teaching
methods and inclusive curricula, creating respectful and empowering learning environments.

Inclusive Curriculum and Pedagogy

Inclusive curriculum and pedagogy are important pillars of the National Education Policy 2020,
reflecting its commitment to equity, diversity, and social justice in education. The policy ensures that
every student, regardless of gender, socio-economic background, caste, language, disability, or location,
receives equal learning opportunities in a respectful and supportive environment. NEP 2020 emphasizes
revising textbooks and learning materials to remove gender stereotypes and include diverse
perspectives, achievements, and contributions of women scholars, leaders, scientists, and social
reformers from both ancient and modern India.

The policy promotes learner-centered, participatory, and interactive teaching methods that develop
critical thinking, creativity, collaboration, and independent learning. It encourages girls to express their
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ideas freely, participate actively in discussions, and take leadership roles without discrimination.
Teacher training is also emphasized to help educators identify biases and adopt gender-sensitive and
inclusive teaching practices. NEP 2020 further promotes flexibility in subject choices, allowing students
to pursue fields such as STEM, vocational education, sports, and leadership based on interest and ability
rather than gender stereotypes. The integration of technology, multilingual learning, and assistive
resources further strengthens inclusivity and helps bridge educational gaps for all learners.

Equal Opportunities in Education

Equal opportunities in education are fundamental to achieving social justice, gender equality, and
inclusive national development. Education is not only a means of acquiring knowledge and skills but
also a powerful instrument for empowerment, social mobility, and economic progress. The principle of
equal educational opportunity ensures that every individual, regardless of gender, socio-economic
background, caste, religion, language, disability, or geographical location, has access to quality
education and the chance to realize their full potential. In the context of women empowerment, equal
access to education is essential for eliminating historical inequalities and enabling women to participate
fully in social, economic, and political life.

In India, educational inequality has historically affected girls and women due to social norms, economic
challenges, cultural restrictions, and limited access to educational resources. Many girls, particularly in
rural, tribal, and economically weaker communities, have faced barriers such as poverty, early marriage,
household responsibilities, safety concerns, and inadequate school infrastructure. These challenges have
often resulted in lower enrollment, higher dropout rates, and limited participation in higher education
and professional fields. Recognizing these issues, the National Education Policy 2020 places strong
emphasis on ensuring equitable and inclusive access to education for all learners.

One of the major objectives of NEP 2020 is to remove barriers that prevent girls and other
disadvantaged groups from accessing education. The policy promotes universal access from early
childhood education to higher education, ensuring that learners receive continuous support throughout
their academic journey. Special initiatives such as the Gender Inclusion Fund, scholarships, hostel
facilities, transportation support, and flexible learning opportunities are designed to improve
enrollment, retention, and academic success among female students.

Equal opportunities in education also involve providing a safe, supportive, and inclusive learning
environment. NEP 2020 emphasizes the development of gender-sensitive school infrastructure,
including separate sanitation facilities, secure campuses, and safe transportation systems, particularly in
remote and underserved areas. Such measures are essential for encouraging regular attendance and
reducing dropout rates among girls.
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Another important aspect is equal participation in all academic disciplines and career pathways.
Traditionally, gender stereotypes have influenced subject choices, often discouraging girls from
pursuing science, technology, engineering, mathematics (STEM), vocational training, entrepreneurship,
and leadership roles. NEP 2020 seeks to break these barriers by promoting multidisciplinary learning,
flexible subject choices, and career guidance based on individual interest and ability rather than societal
expectations.

Technology and digital learning also play a critical role in ensuring equal educational opportunities. The
policy encourages digital inclusion, access to online resources, and development of digital literacy
among girls and marginalized communities, helping bridge the digital divide in modern education.

Teacher training and curriculum reform further support equal opportunities by promoting inclusive
teaching practices, unbiased assessment methods, and learning materials that reflect diversity and
gender sensitivity. This helps create classrooms where every learner feels respected, encouraged, and
capable of achieving academic success.

Integrating Ancient Insights with NEP Reforms: Value-Based Education from Ancient Texts
Ancient Indian texts such as the Vedas, Upanishads, Ramayana, and Mahabharata provide timeless
values that continue to hold relevance in modern education. These texts emphasize principles such as
truth, compassion, respect, equality, self-discipline, duty, and the pursuit of knowledge. They also
highlight the important role of women as scholars, teachers, leaders, and moral guides, as seen in
figures like Gargi Vachaknavi and Maitreyi. Such examples reflect that education in ancient India was
not limited to academic learning but focused on character building, ethical conduct, and holistic
development.

The National Education Policy 2020 aligns with these traditional ideals by promoting value-based,
holistic, and learner-centered education. NEP 2020 emphasizes not only cognitive development but also
moral values, critical thinking, social responsibility, and respect for diversity. By integrating teachings
from ancient texts into modern curricula, students can develop ethical awareness, cultural
understanding, and gender sensitivity.

In the context of women empowerment and social justice, value-based education helps challenge
stereotypes, promote equality, and inspire both boys and girls to respect each other as equal contributors
to society. Thus, the integration of ancient wisdom with NEP reforms creates an educational framework
that combines cultural heritage with modern principles, contributing to the vision of an equitable and
empowered Viksit Bharat.
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Promoting Gender Sensitivity through Curriculum

Promoting gender sensitivity through curriculum is essential for creating an inclusive, equal, and
respectful society. A gender-sensitive curriculum helps students understand the importance of equality,
mutual respect, and the elimination of stereotypes from an early age. It encourages both boys and girls
to view each other as equal partners in learning, leadership, and social development.

The National Education Policy 2020 emphasizes the development of inclusive and unbiased educational
content that represents the contributions of both men and women in history, science, literature,
leadership, and social reform. It promotes the revision of textbooks, teaching materials, and classroom
practices to remove gender stereotypes and discriminatory representations.

A gender-sensitive curriculum also encourages equal participation in all subjects, including science,
technology, engineering, mathematics (STEM), sports, vocational education, and leadership activities.
It helps girls gain confidence and motivates them to explore opportunities beyond traditional roles,
while also teaching boys the values of respect, empathy, and shared responsibility.

Teacher training plays an important role in implementing gender-sensitive education. Educators are
encouraged to adopt inclusive teaching methods, unbiased language, and classroom practices that
support equal participation and respect for diversity.

By promoting gender sensitivity through curriculum, education becomes a powerful tool for challenging
discrimination, changing societal attitudes, and empowering future generations. This approach supports
women’s empowerment, social justice, and the vision of an equitable Viksit Bharat.

Bridging Tradition and Modernity

1. Ancient Wisdom: Texts such as the Vedas, Upanishads, Ramayana, and Mahabharata
emphasize values like knowledge, ethics, duty, respect, and social harmony.

2. Role of Women in Tradition: Scholars like Gargi Vachaknavi and Maitreyi highlight
women’s intellectual and spiritual contributions in ancient India.

3. Modern Values: Contemporary society focuses on gender equality, human rights, scientific
thinking, innovation, and equal opportunities for all.

4. Role of NEP 2020: The National Education Policy 2020 connects traditional values with
modern education through holistic learning, inclusion, and critical thinking.

5. Cultural and Ethical Learning: Integrating ancient teachings helps students develop cultural
awareness, moral values, and social responsibility.
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6. Empowerment and Progress: This balanced approach promotes women’s empowerment,
social justice, and supports the vision of an equitable Viksit Bharat.

Towards Equitable Viksit Bharat: Role of Government and Institutions

1. Policy Formulation and Implementation: The government plays a crucial role in creating
and implementing policies that promote gender equality, women’s empowerment, and social
justice, such as the National Education Policy 2020.

2. Access to Quality Education: Government and educational institutions ensure equal access to
quality education through scholarships, infrastructure development, digital learning, and
inclusive educational programs.

3. Legal Protection and Rights: Institutions help enforce laws that protect women from
discrimination, violence, exploitation, and ensure equal opportunities in education,
employment, and leadership.

4. Skill Development and Employment: Government initiatives support vocational training,
entrepreneurship, and employment opportunities to promote women’s economic independence.

5. Healthcare and Welfare Programs: Public institutions provide healthcare, nutrition,
sanitation, and welfare schemes that improve the overall well-being of women and girls.

6. Awareness and Social Inclusion: Government bodies, schools, and social institutions conduct
awareness campaigns to challenge stereotypes and promote gender sensitivity.

7. Nation Building: Through effective governance and institutional support, women’s
participation in social, economic, and political development strengthens the vision of an
equitable Viksit Bharat.

Community Participation and Awareness

Community participation and awareness play a vital role in achieving gender equality, women’s
empowerment, and social justice. Families, local communities, educational institutions, social
organizations, and community leaders significantly influence social attitudes and cultural practices.
When communities actively support girls” education, equal opportunities, and women’s participation in
decision-making, it creates an inclusive and supportive environment for empowerment. Awareness
programs, workshops, campaigns, and social initiatives help challenge traditional stereotypes,
discrimination, child marriage, and gender-based violence. Community involvement also encourages
families to value education, health, safety, and economic independence for women. By promoting
collective responsibility and social awareness, communities become active partners in building an
equitable and progressive Viksit Bharat.
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Empowerment through Policy and Practice

Women’s empowerment becomes truly effective when strong policies are supported by practical
implementation. Government initiatives, legal protections, educational reforms, and welfare programs
create opportunities for women to access education, healthcare, employment, and leadership roles.
Policies such as the National Education Policy 2020 emphasize inclusion, equal opportunities, and
gender sensitivity, helping remove barriers faced by women and girls. However, policy alone is not
sufficient; effective implementation through schools, institutions, workplaces, and communities is
equally important. Skill development programs, financial support, entrepreneurship initiatives, and
awareness campaigns help translate policies into real empowerment. When policy and practice work
together, women gain confidence, independence, and equal participation, contributing significantly to
social justice and the vision of an equitable Viksit Bharat.

Conclusion

Women’s empowerment and social justice are essential for building an inclusive, progressive, and
equitable nation. This study highlights that ancient Indian traditions, particularly texts such as the
Vedas, Upanishads, and epics, provide valuable evidence of women’s participation in education,
intellectual discourse, and spiritual life. The contributions of scholars like Gargi Vachaknavi and
Maitreyi demonstrate that gender equality has deep roots in Indian civilization. However, social,
economic, and cultural changes over time led to more restrictive gender roles and unequal opportunities
for women.

The study further emphasizes that education remains the most powerful instrument for women’s
empowerment, social transformation, and the achievement of gender justice. The National Education
Policy 2020 provides a transformative framework through gender-inclusive initiatives, equal
educational opportunities, value-based learning, and inclusive pedagogy. By integrating the ethical and
cultural insights of ancient Indian texts with modern educational reforms, India can create a balanced
approach that respects tradition while promoting equality and innovation.

Achieving an equitable Viksit Bharat requires collective efforts from government, institutions,
communities, and individuals. Through education, awareness, policy implementation, and social
participation, a just, empowered, and gender-inclusive society can be successfully realized.
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3R arefget =& 8RfY, o g+ faemer e # fenffat &1 amies W sufea arfe ok
3y qRUH Ica=1 &1 PR TG |

AIfAPT 1: ART o e Rrem saavem &1 gRATT (UDISE+ 2021-22)

DD A

Dol faerer 14.89 TG
Ft AR femedf 2652 PRIS
Dol e 95 oI

I UDISE+ ¥ Ruic 2021—22 [12]

TAY 3R, ASER 2023 @ Rurd Siiaaoarft sieral @ Reafd &) MR ge7 @ ol 2|
14—18 Y T & 86.8% Ml &l fhdl 7 fbdll Aerfores | H AHifdbd 8T I8 <eriar
2 o e gomell | 9@ SU=Re® Je@ 941 83N & [5] | URq $AD d1dg[g ol 25%
AT PElT 2 KR BT U6 Yareyol T 4 81 Ue Uld 3R Had 43.3% JaT AR A4S (3
T + 1 3fHr) S AT IR T g R U | I8 ReIfd 39 929 a1 Nifed
Rl & f& femerdl SuRefa iR arafde sifrm—aRemdl & d/a e 78w SfaRTat Higjg
gl
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T 2: ASER 2023 (14—18 MY I7) — SNEAITANT BT Fhdd

Harad ferera
fopi) Qerfore |verm § A 86.8
PET 2 WR BT Y6 Ya1syel 1 Ug U drel 25.0
ATIROT f3To |El &R+ arel 433
W Y HEHH YA 90.0
R BT FICHA (39) 437
I BT FAEHE (AfRe) 19.8

@iT: ASER 2023 Raic [5]

100
75
50

25

FE e FA2TRFT THAVTMEH WA TAREH @ B TEEH W $ EEHH
e H AHifEd mwrsqpfqﬁmﬁ:r HE B 1 ST (Te™) GIES)
g

Tehdd

o 1: Sfiaiuanft e Goasl &1 € 3R, ASER 2023 (14—18 3MY )

Page 343




ST B AN

fSfoTcel uga A WdfdT sifbs Us iR weayol M WRqd &4 & | STel 90% Akl &
W Y WEHH UL B, 981 W BT WEhH & H iR A W g <l &,
oyl H Ig IIUId 43.7% B, Sdfd ARG H dHad 19.8% | I8 AR fefoiea R,
JMATHRAT IR WIS B IS TR—emarett W wfiae IME ST FdhaT 2 |

S difpsl B FHY fATyol I8 W IRl © & 9Rd &1 Rien @awen 9 qmied iR
JAERA & WR R Ieelkg4 W @l 7, fhg Shemmandl &R /g sl & fae
H oefl off TR B T 83 2 | I8 98 fdg & STl SrgHaTHd RIeT 3R IR S Homel!
B AT 3rAd WS B SR 2| Af R1evr B gde argva, aFNd Siiad &R I
Al F ST 9y, A1 I8 7 dad ARTH—KR § IR B Gl 3, died 06l AR Siad
& 9 fITME iRt B Y g ST | Ule | B |

el

IWIH bl & [ATATT § I8 WK ®U F AW (Al & b qRd I Riem awen =
fisal qoal # IR &R og9 & R W SeaE g WA &1 8, fog 39 fRar &
U wU | SHaRgarRl qeAdell & fJerT # SuidRer T8l 81 9T 2 | faereri & |,
TG iR feRica FarMl @ SUARAT de7 @ dIdv[E STURYT WIeRdl, AT,
THRIT—THET &THdT 3R FagiRe fFofig—ermar § o &) fawrs <<t @, 98 39 deu &
AR Fabd Bl © b acidr Rieror—3ifemmg gfshamd onft A1 Sfiaq ¥ waia wy | el 78l
g

9 e W YR S TOell U Hewqul dabfeud GREdIv IR PRl © | IR o
WRURIAT H Re ®I Fag Sigd & Jgwal, Ao dedl AR FIeTRe Maegharsi |
SIrST AT & | o9 faemell e uRder, qer, udfa iR AiRGiie ogval @ eI |
A €, A1 S dael FAI—3maRa el X8 Srdl, dfed Aef—frafor &1 ufhar a9 Sran
2 | I edl # Afid M e Rl BT €, Jife a8 f[Jenfial & vover srgval o
T BT & R 390 fd Shaw # Uuel w9 | UG (Har S Adhar € @3, |

YRAR S J0Tell B AJHAAS oY 59 AR Bl gied H faviy w4 | ¥erd 8l
AHAT & | SATERVI: WM HN—UGR, STA—HRETT dheilhl, RIeu—dIerdd AR A=
BT R1eror & weH & wU H A | faenfit § 7 daa favad awg elid g 2,
Ifeds TIAT—TARIE, FEAN, SF-—TRAT iR vaferefig gam o1 o7 f ReRia g8 2|
IE e &1 FE 9 Shed) © iR et ot erm aRaw & ufa StRer gl 7
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s MR, RIS yomell Jea—smenRa R &1 Wl FeRh MR UM dRal © |
IMgies R erawen 3§ I&AT IR IAEHAT R JAS 9o QAU IM & BRI Afyaw,
AR IR AHIfTe ITRATI@ O Uel &S IR T 81 9 ¢ | $9a fAudd, R
M WRY 39 Bl Afdd R R AMifSTe dedrT o 3fel T el Al | afe
AIHATHS AETH DI 59 Al & A1 SITel MY, Al RMeT Had PREA—-II 7 IFIR
AT R FAEN 99 AH B |

fersepd

I R T 2020 dRA e waRenm @ ud A3 fawm geM wRdl B, R
IIIATHS AR SHEAART el & S e & w0 § g fdar w21 A a8
e ¥ A WHR dIcl & b R $1 STy dad Ueasi= &I Rl 81, afed T
et AMRPT w1 T 8 S Sfiae @ SIfeeraril &1 |aHar #R dd, e wd |
SARERY B 3R R vl o | |

39 MY & AT | Ig W BIaT § b IR S YUIell 39 e &l uifd & v udh
A AARE IR ATGRIRG MR UG SRl B | 37U JHATHS WY, Sad—diad §
fie 3R Heg—amenRa W& & HRU Ig MYfIdh RMem o bs AWML Bl g8 B DI
gHAT AT B | WRARI 9 URORIG S ®l Sfiae 9 STl -Ie] &xall, dfod SS9 ATHINIG
FIER, AfdEar AR THfA—dgoiad ¥ Sredl 21 I favmar s§ rgvareTd 8iR
Shaqarft Rer & forg srdd urfie a9 ® 1

afe I Rrem A 2020 1 AG—3Re @1 g9 ST W AN BAT B, A ARG oA
Yol &I AHGT dddd Ydlblcad a7 fAvad R W F8l, dfed  grsg=ai—f|ior,
Rreror—ufshan, RieTd—ufRreror iR Fedih= yorell, ¥ WRI R FHAMTd w9 | fHar S
1Y | RIeTH—ulReer SRigA § IRA™ 39 WRuRel & aAsl f[AaRid o1, gt
W R FgWarHd Al @ WM QT d edidd Bl FGeIRG AR
STHAT—3METRT 94T 39 a9 # Sfavdsd dad 8 |

JE BB S Adhdl & b IRAT S UoTTell iR i fRrem ifa 2020 &1 w0 fRrem &1
Iy yvrdl, |AMIRTE ®U A Ui iR =T 99 AdhdT 2| I8 9T T Had
el & SiaadRf drerdl &1 b B, dfcd I AUl ARGIID STl SIS

83U dR¥g® AMREGAr & foly ¥l TIR ST | 39 YR IgHATHS R & AIH H IRA™
et ergwen sy AMIfoTe SRl o1 31t |reid wy 4§ Fde d- Fal |
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Rl

10.

11.

12.

WRA WReR, REr #@3rer, I RB¥rer Aifd 2020 (National Education Policy 2020),
% focell, IRT WRBR, 2020 |

ARA WRGR, e A3, YRA™ S yomell (Indian Knowledge Systems), RTSERI
e fY & i usat /ulRe, =8 faeel, RBrr 53re™, 2023 |

SIS T PIdd, FIHaTHS ATH GHd BT Aied iR e & 91d & w9
(EUperiential Learning: Experience as the Source of Learning and Development), QWF@E
forero, =1 ot sifew—atd, 1984 |

IARD], BAR G B gAdHeu: Riem & fofg Fam |@rtoie argad (Reimagining
Our Futures Together: A New Social Contract for Education), UR®: IJ-RbI, 2021 |
UUASSR Hex, aiite R Rerfa Rare (@mivn) 2023: “fadivs 9RiaT” (ASER 2023:
Beyond Basic), 73 faeell: U / YUHSRTR ¥R, 17 SNl 2024 |

TTHISIIRET, I A be—Ud (PARAKH), TRE TSR FAeU B ATher
Q1T (Assessment Framework: PARAKH Rashtriya Sarvekshan), 3 faeell: T-IISRTRTY,
7 e} 2024 |

YRA WReR, Ruen #7re™, Ay aRa fenfEer (NIPUN BHARAT Guidelines):
TRV WIERAT Ud AT B IS BwH, 78 fdoeiie whel [RUer v AmeRdr
T, 11 Folts 2021 | (RIFeITs) SuaTer: R #37e JeumEe |

. TH 99, T A 9F, U9 L ) gERmwr (@En), 9Rd # s w1 e
gf8™T (A Concise History of Science in India), 718 facel: $fSa9 eMel ATSH 3rdHraH]
(INSA), 1971 |

HIUAT IRITIA, AR AT DI IRURT: WY, I 3R ATATA (The Square and
the Circle of the Indian Arts), 95 faeell: oM ga /SiaxT T IER Fal dg,
1997 |

TTHIRIIRS], Hell-Udipd e feenfder #reafies =R (Art Integrated Learning
Guidelines for Secondary Stage), 78 facell: TSR |

TTHISRIRE], SMURYT RO g TSR Ureg=dl wuwdl 2022 (National Curriculum
Framework for Foundational Stage 2022), =3 f3cell: TTHISIIRE!, 20 JdTIR 2022 |
IRA WRGR, e #3919, -S89 (UDISE) I RUIE 2021—22, 93 faeel: e
e v HeRar faumT /J—<r8d, 2022 |
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13. S SN §BIS, T T S8, UG ISl TR, BifbT (FH1), T o Agd 2
ARAH, A9, IgWd AR fa=mer (How People Learn: Brain] Mind] EQperience] and
School), aTf¥fTes SI): A9 THSHIST U, 2000 |
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e W iRk geE—emaRd Ade:
fdeRia wRa & fog Wi Rem Hifa
(NEP) & wgfava® o # swiraq Hiar iR
srferey & Riglal &1 wHaeH

'ST. 3remT HerRar

Corresponding Author Email:
alkakatarial0O@gmail.com

NARTRI

Jg rE—gF Al a7 (Ethical Governance) v Fou—aERa dgc (alue&Based Leadership) @7
SITERYIT BT HIRT B HIHIT STT—9%G% & ¥ H Jvga eval & el I8 [39e99 ear & & 1% gare
FIGT T SN BICT @ SfevT H [Hfed Riglal & g R Jifa 2020 NEP 2020) & Jg/avas
gra  wHIfed & 3@ wva (liksit Bharat) & oie &) TIBIY 597 ff Gabar &/ wag T HHINT,
[T ®H GHE, AT SN AIBHTE G ST el @ ARTH W A% dged T ArIGeT BV
g/ T& BlIeT BT SFIFNT VITeTH FIBHIT, FANGIIE, HITIAES G T JETaN—I7vE vy
FITETRE FITT RIgTa Jegad aval &/ 4 &9 T 9T SV 7gcd & Hldd SR B Yg@ ded &/
TSI [ AT 2020 AIVAT ST GGV GgIANIE AT, Alad [T S THy f[AErT gv 39y aor
Jdt 8/ 39 AT & ST ar v AT T IGIal BT THEGT [T B BT TT-BIRT T GGV
TeT—DI2d 77 &/ 9V 1Aenear § Fiae 39, o Sarelid, Igcd &HaT iV ARG Bl
FT 3BT T BT &1 T8 ST FUIAT & 15 JrAT T ger siv siglad e Aty & wwa |
U [T FOITe] 13T @1 O @] & Gl SHITRIN FOTEd, HaeTeiel 7T SV forHeIY TIRE e
FY| [Ty, Tar SV sRERE F Adlde g FendE Niglal @ 9% & Jglavad &rd H dHEeT
ABRIT 5T & o7 U Gg@, Had SV qoa—smenRa 7gcd a7 BT § WErId Rig 8 waar 8/

F& g Had TN GoI—IEIRT Aged, 4ag MNar ifced a1 el Iy Rrr i 2020

(NEP 2020), §5/a9%a O/, IV S GRvT, 13BN 4R, BHIIT, Toerd, Alddbeds, $dd |

IOTTTETeT, AR Pieisl ATh UHId ITSIS, TTITEe, STk ey |
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AT

I 9t faenT do Nfag 781 8, afcw g9 e o= (Ethical Governance) 3R

HAI—IAMETRT Fgcd (Value & Based Leadership) &I &l HAST © | R &I A<

FF-RWRT H§ 3FHd] Tl BT R Had AMfAH 3R qdh-ita! W &F MR &1 T2l
9¢ Ve, dfed a8 e, AiGpiae iR AFER Jedl & YAemad &) faem | o R 7
"fAeRIa YR (CUITS Sid)” @1 Fdheddl Iag Idl 3R difced &7 e U Y E,
ST A, Sgcd, o, A 3R AlbhearT & e Nigid URgd R © | Iy R
AT 2020 (NEP 2020) & 9gfawaes e, 9RA™ M9 ORWRT (Indian Knowledge Systems),
A e iR A= o &1 Riem &1 A= T g9ax [AaRg wRd @1 g /@ &1
T fHar v 59 Wew H A ol ok & Rigidl &1 B & dgAvad oid Ao
FHTIYA T Ui 81 SIar 2 |

Afd® IR (Ethical Governance) @Y RO

e A 98 I aRe ® RO wemed &R wdr &7 ddared Afde qedl, 9,
SHFCERY, =TI TAT ShearT & RIgidl IR menRd 8idr 2 | 399 IMAh 3R UIRIH 30
PR BIA BT D TI A T8, e e IARGIAT B G H S & | Afdd
& I ST A H =19, FEET 3R fIwar &) AT AT BT 2

Afdd e H uReRIAT iR STReTRIc BT favy #e@ far Sar ' | I @ gdd A
IR ol SHaT & f2a &7 e # I@aR 9910 Od & | UeraR, gerdTd iR wareiyef fufaf
BT H Pls WM el BIdT| AW ARG & A1 FHAM FdeR {Har SIar 8 T Ao
3R dferd 9t & ARBRT B vem B S 2

ARG WRURT § AT 2T B SR Y Hle | [Jede &1 2 | Widg IHiar | 7
@ HAA B ATBHA F SISl TAT &, Sdfd Bifced o A H e, =gl
IR AfE T W g A AT 7| ASTE TRl &1 IR W Afds s &1 s
SETERVN AT ST & | Afdd o9 98 I UoTell 8, i <19, URGRIA], Sardas], Hool
IR AHHTT W AEIRT BRIl 8| A TP AR RIS 309 ol @l 4 $wW
JoPR FATS IR I & f2d d vl ofd 21 Afde e @ 99 ad 9ol R
SHMERI, <AYul Forg gfhan, AbdereT o HE-l, URERAT IR SORard, HAdgi-dh
IR AT Hedl BT UTel 9RA &1 U JF URORT H e AT Bl "I[SIeH” Hal T T,
P Sl MR, FErRd, AT &R aefere # fiear = |
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HI—IAMRA g™ (Value&Based Leadership)

g SMYIRT Fged a8 +ged el & fordd a1 fu f7o7g, aer &R &Rl Afdes g,
RIgldl 3R aTeel & MR W RAT © | 39 UBR &1 Igcd ddd Tl IT IS W IEIRT
T8I BIal, dfcd ARF, AMGR], RGN 3R |1 HEET R fCdhT BT 2 | Jd e«
U AR IR ARG SHad H &, =M, HOON AR AT BT Tl Bl & |

Hod MR Agcd H AT MU ARl & forw Smeel IeTERVI URGA HRaT ¥ VA WA
3wt | fawar iRt wrd € SR gERt @ URA wxd B I ol o wma dad
™ 7 IR WR g &9 T8l d, dfed I8 A1 qwd © b o Afae ok ariee wu
| Sfd 2 a1 72| 39 g el # uReRiar, Sameedl ok fwerar &1 faRy wea R
ST % |

ARG e H WaE SNEHwI, A8 TR iR Sf. WRIG fdsay o AR Aqd &
T IRV © | Mg e Aifd (NEP 2020) 1 Riem & w9 g & fae oiiR
g eFar & AT ©R ger <t 2

Trag a1 # e I iR Jea—menRa A 3 e

wrag AT dad e e U 81, 9fcd Silad, qed 3R A & oy U e Afasd
I I BRI & | 39H aftid RAGTd ST @ TR, RIS iR Fiecdd qed &
fou odid uifis §1 AT &1 e G T— FAAWRIIA B A1 Afddar AR
JATHFTH BT FHY |

e o B SrguRen

Tag Mal & AR TR & I I Arbaug AAfd TS BT Heamr | g
IS Bl g Renm <7 & & wgsd a1 (ol W@, 99 iR gerud 9 W IohR Yol
ol o =f2 | e @9 1 Rigia g8 Riamar € 6 &4 & a9a Bl @1 ARkh 9
g1, O IR, |1 B GOUAN R ™G W 9T S | | AHAGHE URIS Pl
FE—§W, AM—2I IR wRiEgHar § |qfera saar 2, S et s & forg aifard 2 |

ISR e 1 SR
frar @1 Aga Afed M-—FEFw, e fA9e iR FHom R SmRd B 1 e 3R
T BT UTSA AT B A IIRA@! & Ui ForT g9 & | far ag o wfourfed e '
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% o afth &1 ARV T & oy o7eel 99aT 8%'I] I AR 25a:" | 37 +dT &l
IRF 3R RV JeI—enRa 8FT =12 |

Hag T § Afte T iR Jeu—smeRa g @ figia
g T dad Ua gifiies g 81, afed Silad, B4, T AR AT HT &2 ¢ |

1.

HHANT SR HeraaE— M BT Dod G o—

HHOYATIBIRES AT Wty Hara |

g8 Ragid o 3R g ¥ I8 R € 6 afe & wat o f&Far fey e
U B BT YT BT 12T | I b Hd Afdd UImrg— &) SMIRReT 2

APEYs BT RIGIA—1dT ST RO FRAT &, TSl SHBT ARV BT & | 37k
Agcd BT Afcid BT e € |

JHE IR =IR— T gaurg Rare 2—

q9cd AT I |

g Rigia Mfe—mfor ok gemaa § fAwerar iR q@=ar of gerar <ar 2 |

T 3R faae— M srEfREer SR fgeye! o @ 4% Agd 3T SR
HTA 2 |
9 YR ag AT Afde I Bl gH— TR SFavell iR i MeRd Aqa
Bl ARF—IMIIRT -IJcd & ®U H UKd Bl &, I 3 & qag H A goia:
TR 2 |

arierey # e T iR Jea—mnRa g @ JFFERem

pifced (@R gRT fad e urd| WRA IoHfae—yemae  fkides &1 sreid
HEaqul W B | U8 dacl Im-YeeH, 3T 3R weft &1 Hham T8 g, dfew S
Afde W (Ethical Governance) 3R JeI—3MMeTRd =1gcd (Value & Based Leadership) @1 ¥t
T FagIR® 3raerRen WY fAfkd 21

1.

Afs AR B ATURII— DI & ITAR 9T BT Hel g Toll BT BTl 2 |
I PHEl—
"Il G GRE ]TEE, Uorn 9 fRd A |
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31T TS T G& Toll & g H AR 9T 27 o & f2a # ffed 2|

S BUF 9 W Bl & b o e T 8 9aal § O 98 SIS, =T
3R & WR 3menRa 2|

3refere # Afde o9 & ugE @ B

=TIl PHR—aeq

T TIR— RIS TR

BT BT A BY A Tl

ATpfed BT UTrIfidhdl
g, 31ef 3R HTH & Hdold UR SMIRT fa

DI o ATHIRAT B FOR R, IS—FaRAT AR IRERIAT W Ry 9
e, fay a1 &1 BUART 4 &

2. IR AT P JTEIRVT— Bifced & JIAR Il badl AP Tei, dfodh
Afde Arfeels grar 21 U oeet e # A Tor 89 anfius

JAHATH AR TR
AT

aRsmrfierd

EREINGI

HO AR AT

I W fbar & Tga @ AER wRe 981, afed daede iR Afdddr g
ARY | ST BT 3ol W 507 I@d gU @M, Y IR MESHR ¥ S &A1 a1y |

Pifecd BT JAIRT YRAT oIfde g9 HT 0T T § RO9dH 39 Bl ddd
-vdee T, dfed Afde SR & wu H oW AT 2| difecd b1 qreAr o b
I B ReRar iR FHiE &1 MR e &7 IRk 3R I9a ot § ARkd ger g E |

Page 352




Edulink: Journal of Multidisciplinary Research
A Peer Reviewed Journal | Volume- X1 | March-2026 | ISSN-2350-1170

i e 9 gfe

DI & AR AN &l AfH Fed AhHedrT g | ol & Faed 2 & ag uom o
GRe, = 3R e Sl YT By | A T Afded e € S b ade
forg || 21 iR foia aaftera w@ref 9 W Iear foy omg |

I8 Y FARAT, T8 YUMol 3R WD I Bl 39 THR GISd dd R g1 foar &
T AT IS BT T & AR T & IRSIhdl ol | LR Bl Sl o & v Jad a7

ORI AFT 3R SH FRIF0T 8 HOR SURI GATQ |

ISP R iy (NEP 2020) # sgfaw® @iam

s et Y 2020 YRA B e ¥azen § ve VfgRie uRdds &1 xSl & | SHH]
T 32w fenffal o1 v fawmr ghiead axar 21 59 e @ wiftd & foy NEP 2020
H E@%ﬂ'&?ﬁ ST (Multidisciplinary Framework) &1 ®g1d e 3 T 2 |

TEfATI® T @ SguRIT

gglavgs R &1 sl 8= f[qwal o A=, Far, Arae], aifvred, e sk
TGRS &1 BT IRER THIPRVT | ¥ I§ A © b dR(dd Sia- bl AN U 8l
vy & SR § Afd 2 erdl, gafery R @ f[qwa—diHmei 3 9w s =ity |

NEP 2020 # SgfAwa® 9 & W@ Uaem=

o AU 3R fddmeu— fenfeiai &1 faftr= faval & @ & wazar, o fas= &
a1 T AT SR B AT T |

o WmfSc AMMRA UUMEH— Academic Bank of Credits (ABC) & AEIH ¥ Ig—Ud9 3R
gg—dra @1 gfaer |

o WY UIGIHA— Hell, Wel, INT, Al e iR Sias dierel bl JIERT H AT |
o T RuEnm Al &1 wuiRv— favafdenaal & sgfiwas Al & w0 #
IR BT |

o WRMY T WURT T GAY— UG oli, <9 iR ARDIS i &I sms
fRr 3 SreA|
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5 Rrem T 2020 # 9w @i B R FaRem & DRI MR AW T 7, RTEHT
St faenfiEl & waftfior e o gftea o= 71 98 N aRuRe fawra il
&7 drsd 87 9 @ A &3 & g Wy efiid e W 9o ol 2| 39D Sid
g, @, wmfad), o iR arawae Rer o W+ 7ga fear w2, fr
feneff oo Sy QIR emar @ AR fAwdl &1 T R D |

gfawes e[ & Ud UHE U ddiell uredadl 8| SHH 9g-9dw iR gg—fied
JOTAT T U= T 7, R faemedi sroei R &1 faf=r =Roll § gl &R | 3R
JMATIHATIAR G FR1eqm yomell § ¥a9r AR b | HfSC TR AR AdbaAd 96 it
BHfeT (ABC) &I IaAT BIAT &I faff el @ik faudl & ey &1 AR Ua™ B
=

T T IR SrpHaTHS S W IRy 91 e war ¥ | uRaor—snenRa fRreror,
2N, SCHIRMY, ARG FeATRIdr 3R HIeTd—IATETRT ISl $l Igfdvdd JeqI-T Bl
= S gART AT B g UElfde oM B Wi-ur AeEiRe 9He 3R

AARI—HTET &l &l [ddbr BIdn §|

T3 R Ny wRe 99 WRuw1, A Rien iR Sfiad—edl & F\aeE & i 9gfavas
el & HE@yol W A B | 39 RIE dad ASRAgE T REeR aRF—FEr iR
AHITS IRENAE H Sl © | AT 81, Sod RIeTor AHl bl qglavasd fqafdereti
3R Herfdenedl & WU H fAefad &% &1 grau fhar ma w, aifd R sifte gEeh,
el 3R Ul 99 W | 39 UPR dgfdvAD Sfar 2141 HA B ATATIRARI D
IAITHU ForTeid, TAaR] R Fem Ag darH & o § Jeees Rig 8ar ¢ |

faeRa wRa & forg Mar iR s @ figial &1 wAEa
fapRId YRT & TbodaT ddd 3Meed IS do ARd T8 8, dfcd g8 Afda omas,
TATET IRITHA, HeI—3MTETRA ~Igcd IR HMISTh Hedol BT FAMRT Yl aedd ¢ | 39 el
o uitd & oy wRd™ ade S9-w_er | [ftd wrag fiar iR difce & srpfera ©
RIgTd ol W o il € 1 A M1 Y Afddd 3R FagIiRedl & A & AedH
U UPh AIRD AR SRR AT AT BT ANGLH HRA B |

Wrag T HHATT R FIh™ BH BT AR & AETH 3 I W <l § b aAafp &l
U FHAT BN U ST B B ANRD b BRAT @MY | IB gl MYFre e iR
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URIRAT ¥ SAMGN, YRERIAT 3R STdrdasl &l Hicdred ol 2 | far &1 FHwd ok
afhar § Ao SR e &7 99 @ H HEd ©, Sldid AHEIH AR W@EH B
qTel =g Bl A MR UM &RAl © | ABAug ol 9a I8 W< Gl § P
BT Ao ST AN & FHT Heawr § AT 8, 7 & @R Ra 7

DIfCH BT HAMRE ATHT BT ATFEIRD DT UK DRAT & | SHH [STEH, AlbbedT,
PTG, NH yeed AR e dear W Ry a1 faar w2 difew &
AR WANE BT B © (b 98 Ioll & O&—§:W Pl AU GE—§T A1 | TREAR—RIY,
IR IR BoR g IRYol Uema & RIgid 3iST & Aldbdiid a3 Bl e JTd!
3R favaad &1 | 2|

I e AT 2020 & wRIH | g <Al Ul & Rigidl 1 wEEaw R o qe-afad
AR A [4de, AMIfSe IR 3R wgcd el & fddbrd § 9ered 8 Adhdl © |
9 gpR A o1 Afde gfe ok s o uemafie FagiRed & qq=ad e
IR & oIy gge, ol iR Jeg—amenRd e Ud wigcd @1 Aolqd SATEIRRIAT I
=

fiar ok srfere & fagial &1 NEP H FWAwE

1. UISIHA | GHTIE—
M & HHANT, g AR AfTHr Haell e1eamg

JfeTE Iy Afdddr IR dAledhednnT & Rigid
2. IgRvas seag—
T + NoHIfa fasmE

Afdddr + ArdSe T

AR T + MYHD e

3. Rmew Rmm # SwaN— BEd. 3R MEd ucsgsmdl # Jeg—amenRa e =g s+
Tl BT AT |
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ST, 3ehT BelRAT

a5 e A 2020 ARG S WORT & GAAATIT AR FoI—3meRa RIem & g d
o e # ve wewyel uge 21 39 NG # e @1 dad g9 iR drerad 9@ Aiffa |
RGHR AfTHdl, Baare AR AMNTG SRS I Sire W) a9y 9o faar T 81 g
Wed # wrag Mar iR difcea @ srfera # ffikd Rigiad =8 Rem Aifd & Sewl @ a1
TEY HY 9§ Hag fe@E <d 2

Wag fiar HHAN, e o, MeTdad, FA@Id IR dlbdys o emedd gl @
HqegH ¥ Afh @ ARA FEr W gt <l 81 39 Rigial @1 e § wede faenfiai @
HATTS, FTHJNTRIG 3R Afdw fofg o= F Fem gorar 2| N1 &1 I8 Ao b o4
PRI AHI Bel dI Ah A 8, el § gAer), uRsm iR SRR @ ArhA
faemfad axar 2|

PIfSeT BT AT T, T 3MR 3Mffd Yee &1 U AMaeIRE TT 8 | SHH JToTe,
ATHHSITT, YIS QeIdT, ST, BIH—ael IR YeAR—RY o Rigidl &
W Ieorw ferar g1 a8 Rer A #§ amRear Ren, ag@ fem &k amifse
TEAIRIT R fe T 91 SfuA B 9 S[aURUIRN | Wl Wil 8| sd faemedi |
DI FBIEAD ©Y A AT 94 8, dfod NTHER ARG IR 91 TeId & wg H o
faefaa g 2|

T3 R N & Igfovas g & siqvta Miar &R srfere & Rigidl &1 wwaer R &1
AR—Dfed, FAT AR SEACART 9967 8 | 399 e [dds, dHifeed daaaeiiad R
@ & F1 fAe BaT §1 39 ISR WM ARA Bl iR smygfe e Mfa @
qa=ag VAT e yomell o1 o #Rar €, Sl e WRd @ ded Bl ATBR BRI H
e g 8wl 2

e
Fepia: I8 W & 6 wirag Miar o difced &1 efems ada adi= iy =81, afed
AfTE T IR oM g & Wead Arfeed ¥ |

RIS fRrerm AN 2020 ®7 IgfavIS @@ 5 Ruglal BI myge R ¥ Srsdr fawiid
IRA & i § wgagel A v daar 2
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g R HHART, Ahdedrul, =i R Afdedr wR meamRd g, oY 9Ra d=a it §
fYp wU I FIRH, AHEIND ®U A THRYI R Afdd wU | 481 I 9 FHT |
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