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About US

= Sandipani Academy, Achhoti, Durg, Chhattisgarh

Sandipani Academy, a NAAC B++ (CGPA 2.91) institute, affiliated to Hemchand Yadav University, NCTE
recognized, UGC 2f recognized, located at Achhoti, Durg was established with the sole aim to provide
opportunity to students for the holistic development of their personality through curricular and co-
curricular activities. Institution’s Innovation Council (IIC) was established on 4 October 2025. The
institution at first introduced the B.Ed. course in year 2012 with an intake of 100 students, got affiliation
for Diploma in Elementary Education in the year 2016 and with the aim to introduce innovative
programme, institution successfully launched B.Sc. B.Ed.& B.A. B.Ed.4 year integrated programme in the
year 2017 with an of intake of 50 in each. The foresighted vision of the management is to emphasize the
practical application of theoretical knowledge to bring qualitative improvement. The college aims toward
providing educational excellence, guidance and counselling for their individual development. Sandipani
Academy always tries to nurture the moral and ethical values in students so as to mould them to become
responsible citizen of the country. The college provides experiential learning through practical and
internship and organizes co-curricular activities to develop knowledge and skills, positive attitude and
values among students. The college management believes in qualitative development and continuous
growth and with this belief, provides best infrastructural facility and motivate faculties for upgrading
their academic excellence.

= Pragati College, Central Avenue, Choubey Colony, Raipur
Chhattisgarh

Pragati College was started with the vision “Strong Careers Arise from Strong Institution. To be an
education institute of repute dedicated to academic excellence to reinforce the cause of youth
empowerment through need based values, socially responsive and career oriented teaching learning in a
global context. This vision is carried out by the faculty and staff of the college through artistry and
engagement. Pragati College has consistently distinguished itself through its visionary approach to
education and its innovative pedagogical practices. Our teaching-learning processes have always been
marked by originality, creativity, and a commitment to continuous improvement. We have never hesitated
to identify our limitations and transform them into opportunities for growth, evolving into a dynamic
institution dedicated to social change. Pragati College has made remarkable contributions to national
development by imparting quality education and empowering students to become globally competent
individuals. With steadfast determination, we continue to work toward our dream of contributing to a
fully literate State, strengthening the academic landscape through excellence, inclusivity, and dedication.
As an autonomous institution for the past years, the college has reached numerous milestones and scaled
new heights. We firmly believe that education is not merely the acquisition of knowledge but the
cultivation of skills, values, and character needed to lead a meaningful life. True education is a noble
journey of self-growth and personal formation.

= Veetraga Research Foundation

Veetraga Research Foundation (Registration No. 5152 under the Chhattisgarh Society Registration Act,
1973; Registration No. 13/02/2015/51526, Government of India) is a registered academic and social
organization dedicated to promoting quality education, research excellence, and institutional
development. VRF is committed to the academic and social advancement of individuals and institutions by
organizing a wide range of scholarly events such as conferences, seminars, workshops, symposiums,
webinars, summits, dialogues, faculty development programs (FDPs), competitions, and other academic
initiatives at both national and international levels. The foundation actively supports collaborative
institutions in adopting best practices that are outcome-oriented and research-driven. The primary
objective of VRF is to enhance educational processes by fostering scholarly inquiry, promoting the
dissemination of research findings, and encouraging their practical application in both higher and school
education. Alongside its in-house academic activities, the foundation also undertakes outreach programs
including the publication of books, edited volumes, and conference proceedings, thereby contributing
meaningfully to the growth of academic discourse and innovation.

= About the International Seminar

The International Seminar on “Bridging Tradition and Technology: Al Perspectives through the Lens
of Indian Knowledge System” aims to create a dynamic global platform where scholars, researchers,
educators, technologists, and practitioners come together to explore the convergence of ancient Indian




wisdom and modern Artificial Intelligence. Rooted in the rich philosophical, scientific, and cultural
heritage of the Indian Knowledge System (IKS), the seminar aspires to highlight how timeless principles
can guide, refine, and inspire emerging Al technologies. This academic gathering seeks to foster
meaningful dialogue on integrating traditional knowledge frameworks such as logic, linguistics, Ayurveda,
mathematics, astronomy, ethics, and holistic learning systems with contemporary Al developments. By
examining Al through the lens of IKS, the seminar aims to generate new insights, innovative solutions, and
interdisciplinary research pathways that honour both technological progress and cultural heritage. The
seminar will feature international experts, distinguished academicians, and industry leaders who
will share diverse perspectives on topics including ethical Al, cognitive models inspired by classical texts,
sustainable innovation, traditional problem-solving paradigms, and the relevance of indigenous wisdom
in future technologies. Through keynote talks, panel discussions, paper presentations, and collaborative
sessions, the event aims to inspire forward-looking conversations and global research collaborations.
Ultimately, this seminar intends to bridge the past and the future, reaffirming that the fusion of
traditional knowledge and technological advancements can lead to more responsible, human-centric, and
culturally grounded development of Artificial Intelligence.

About Achhoti, Durg

Achhoti, a serene and progressive village in the Dhamdha region of Durg district, is known for its rich
agricultural heritage, harmonious community life, and steadily improving educational landscape.
Surrounded by lush fields and supported by strong local governance, the village offers a peaceful
environment with easy connectivity to nearby towns, making it an ideal place for growth and
development. With a high literacy rate, vibrant cultural traditions, and a warm, welcoming population,
Achhoti reflects the spirit of rural Chhattisgarh while embracing modern aspirations.

Theme

Bridging Tradition and Technology: Al Perspectives through the Lens of Indian
Knowledge System

Sub-themes:

e Al and Consciousness: Insights from Vedanta and Yoga Philosophy
e Ethics of Artificial Intelligence through the Lens of Dharma and Karma
e Indian Philosophical Schools (Nyaya, Mimamsa, Sankhya) and Logic for Al Reasoning
e Concept of Self, Mind, and Intelligence in Indian Knowledge Systems vs. Artificial Intelligence
e Ancient Indian Epistemology and its Relevance to Machine Learning and Cognitive Computing
e Integration of Gurukul Pedagogy with Al-enabled Learning
e NEP 2020, IKS, and Artificial Intelligence: Transforming Education for the Future
e Al in Teacher Education: Lessons from Ancient Indian Teaching Traditions
e Blending Value-Based Education with Digital Intelligence
e Personalized and Ethical Learning Systems through the Principles of IKS
e Indic Knowledge in Mathematics, Astronomy, and Computational Thinking
e Sanskrit and Natural Language Processing: Bridging Linguistic Heritage and Al
e Ancient Indian Algorithms, Logic, and Modern Computing Models
e Ayurveda, Al, and Predictive Health Technologies
e Al Applications Inspired by Indian Agricultural and Environmental Practices
e Al for Bharat: Local Wisdom, Global Innovation
e Indigenous Knowledge and Digital Empowerment of Rural India
e Preserving Cultural Heritage and Ancient Texts through Artificial Intelligence
e Women, Wisdom, and Technology: IKS-based Approaches to Inclusive Al
e Al for Social Harmony: Lessons from Indian Civilization
 Applying Al for Ecological Balance and Sustainable Development guided by IKS
e Yogic and Mindfulness Approaches to Responsible Al Use
e Traditional Knowledge, Al, and Climate Consciousness
Al for Holistic Health: Integrating Ayurvedic and Modern Systems

L
Call for Papers
Guidelines for Abstract and Paper Submission
1. Abstract Format:
o The abstract must be typed in Times New Roman or Unicode, Font Size 12, with 1.5 line
spacing.
o The abstract should be approximately 300 words and must include Key Words.




2. Submission Method:
o Submit the abstract in soft copy (MS Word format).
3. Author Details (on a separate page):
o Name of the Author and Co-author (if any), Title of the Paper, Name of the Institution,
Email ID, Contact Number, Postal Address
4. Full Paper Submission:
o After receiving the acceptance of the abstract, authors are required to submit the full
paper.
o The paper must be original and not previously published or presented.
5. Selection Criteria:
o Only selected papers will be considered for presentation and publication.
o Papers will be accepted in English and Hindi languages.
6. Submission Email:
o Send all abstracts and papers to: veetragaresearchfoundation2015@gmail.com
7. Academic Integrity:
o Authors must follow strict academic ethics and properly acknowledge all referenced ideas.
o All papers will undergo a plagiarism check by the screening committee.
o Papers that do not meet ethical standards will be rejected.
8. Publication Information:
o Selected papers will be published in an International Peer-Reviewed High Impact
Journal.
o Publication fee, separate from registration fee, must be paid by the author.

Best Research Paper Award

Best Research Paper Award will be given to ‘Three Best Research Papers’.

Important Dates
= Submission of Abstract - 30t November, 2025
= Full Paper Submission - 10t December, 2025
= Communication regarding acceptance - 11t December, 2025
of papers for Presentation
= Seminar Dates - 09-10 January 2026

= Venue: Sandipani Academy, Achhoti
= Time:9:30 AM

How To Reacch
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PROF. DR. PAYAL ARORA ISHU ANAND JAISWAL Nagender Yadav
Al Cultures Utrecht University FBCS, SMIEEE Specialist Master
Cofounder Inclusive Al Lab Senior Engineering Deloitte Consulting LLP
Award Winning Author Manager, Intuit USA
“Next Billion Users” & “From Passimism (ex Apple)

to Promis” TEDx Speaker, Keynoter
Harvard & Columbia University,
Amsterdam, North Holland, Netherlands

[ p

DR. SANJAY KUMAR PANDAGALE NEERUPAMA SHARMA
Associate Professor, RIE, NCERT, Bhopal, Chief Manager - Training and Development Sterlite
Madhya Pradesh, INDIA EdIndia Foundation, Mumbai, INDIA

DR ANKIT RAJPAL DR ASHWINI KUMAR RAY
Assistant Professor in the Department of Assistant Professor
Computer Science at the University of Department of Environmental Studies

Delhi, INDIA University of Delhi, INDIA
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Dr. A. K. Singh Sir, Principal VYT Autonomous Science College, Durg, Chhattisgarh

Dr. Anjali Oudhia, Joint Director, RUSA, Raipur, Chhattisgarh

Dr. Domendra Singh Ganjir, Co founder of Business Garh

Dr. Shruti Jha, Joint Director, RUSA, Raipur, Chhattisgarh

Prof. Raina Tiwari

HOD, Department of Education, Vijayashree Educational Institute, Chairman,
Central Board of Studies, B.A. Education, Higher Education Department, Bhopal,
MP

Dr. Jaya Singh, Associate Professor, ICFAI University, Raipur, Chhattisgarh
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Scientific Journal of Artificial Intelligence and
Blockchain Technologies
(SJAIBT)

Respected Academicians, Researchers, and Contributors,

It is our distinct privilege to extend sincere appreciation to scholars, researchers, and
professionals who place their confidence in the Scientific Journal of Artificial Intelligence and

Blockchain Technologies (SJAIBT) as a platform for disseminating their scholarly work.

SJAIBT was established with the vision of promoting high-quality, original research that drives
innovation, ethical development, and critical inquiry in the rapidly evolving domains of
Artificial Intelligence and Blockchain Technologies. The journal welcomes interdisciplinary
and cutting-edge studies encompassing areas such as machine learning, deep learning,
intelligent systems, decentralized technologies, smart contracts, cybersecurity, data analytics,

Al ethics, and real-world applications of blockchain across industries.

Our editorial and double-blind peer review processes are carefully structured to uphold
rigorous academic standards, ensuring that every manuscript reflects methodological
soundness, clarity of presentation, and meaningful contribution to scientific and technological
advancement. At SJAIBT, our commitment extends beyond publication—we aim to foster
responsible research, informed dialogue, and knowledge exchange that can influence

technological progress and policy formulation.

We warmly invite researchers, academicians, industry professionals, and practitioners to
submit their original research and review articles to SJAIBT and become part of a dynamic
global research community. Your contributions play a vital role in advancing innovation and

shaping the future of intelligent and decentralized technologies.

We express our sincere gratitude to the Editorial Board, Reviewers, Authors, Institutional
Partners, and Readers whose continued support and collaboration enhance the quality,
integrity, and global reach of SJAIBT.

With warm regards and best wishes,

Editor-in-Chief
Scientific Journal of Artificial Intelligence and Blockchain Technologies (SJAIBT)
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EK PED MAA KE NAAM

Ravindra Choubey
plants saplings

in Sandipani
Academy

DHAMDHA: Under World
Environment Day, the
National Service Scheme
unit of Sandipani Academy
Achoti planted trees under
the awareness campaign
“One tree in the name of
mother in the presence of
chief guest Ravindra Chou-
bey (former cabinet minis-
ter of Chhattisgarh govern-
ment).Ravindra Choubey
was welcomed by the col-
lege director Mahendra
Choubey, administrative
officer Sudhir Tiwari, Prin-
cipal of Education Depart-
ment Dr. Swati Srivastava
and Principal of Nursing
Department Prof. Akank-
sha Gottlieb.In this cam-
paign, Avinash Choubey,
Shivendra Choubey, Rajiv
Gupta (former Municipal
Council President), Jalam
Patel (Former District
Member), Suresh Mudpar,
Neelu Tamrakar extended
their cooperation.
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Message from the Chief Patron
Sandipani Group of Institutions

It is with immense pride and a profound sense of purpose that I extend my heartfelt greetings to all
the distinguished delegates, erudite scholars, and visionary thinkers assembled for the 2nd
International Seminar on ‘Bridging Tradition and Technology: Al Perspectives through the
Lens of Indian Knowledge System’.

In an era defined by the relentless march of Artificial Intelligence, a critical question confronts our
global civilization: How do we steer this formidable power towards the enhancement of human
wisdom and holistic well-being?

This seminar, in its innovative hybrid format, represents a vital sangam—a confluence. It is a
confluence of the ancient and the modern, of algorithmic precision and spiritual insight, of global
technological discourse and rooted indigenous wisdom. The dialogues here aim to do more than just
adapt Al to our traditions; they seek to enrich and re-imagine Al through these traditions, offering
the world a uniquely integrative perspective.

I commend the organizers for their foresight in championing this critical dialogue. To all the
participants, your scholarly contributions are the cornerstone of this endeavor. May your
deliberations be insightful, your collaborations fruitful, and may the knowledge generated here
illuminate a path towards a more ethical, inclusive, and spiritually grounded technological future for
all of humanity.

I extend my best wishes for a highly productive and inspiring seminar.
Warmly,
Mahendra Choubey,

Director,
Sandipani Group of Institutions
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Message from the Chief Patron
Veetraga Research Foundation

It is with immense pleasure and pride that I extend my warm greetings to all contributors, scholars,
and readers of the Proceedings of the International Seminar on “Bridging Tradition and

’

Technology: Al Perspectives through the Lens of Indian Knowledge System.’

The publication of these proceedings represents a meaningful academic milestone, capturing diverse
scholarly reflections on the harmonious integration of India’s rich intellectual heritage with
contemporary advancements in Artificial Intelligence. At a time when technology is rapidly
reshaping human thought, education, and society, revisiting the timeless wisdom embedded in the
Indian Knowledge System offers ethical depth, holistic vision, and human-centric direction to
technological innovation.

The research papers compiled in this volume demonstrate rigorous inquiry, originality of thought,
and interdisciplinary engagement. They not only contribute to academic discourse but also reaffirm
the relevance of indigenous knowledge systems in addressing modern challenges related to ethics,
sustainability, education, and responsible technological development. Such scholarly endeavors are
essential for nurturing a balanced future where innovation is guided by values, consciousness, and
social responsibility.

I sincerely appreciate the dedicated efforts of the organizing institutions, editors, reviewers, and the
academic community whose commitment and collaboration have made this publication possible. I
am confident that this proceeding will serve as a valuable reference for researchers, educators,
policymakers, and practitioners, and will inspire further research at the intersection of tradition and
technology.

I congratulate all the authors for their valuable contributions and wish the readers enriching
academic engagement through this scholarly work.

Dr. Divya Sharma

Chief Patron

International Seminar

Chairperson, Veetraga Research Foundation
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Message from the Patron
Sandipani Academy

It is with immense pleasure and a profound sense of responsibility that I extend my patronage to the
2nd International Seminar on “Bridging Tradition and Technology: Al Perspectives through the
Lens of Indian Knowledge System.”

We stand at a unique inflection point in human history, where the unprecedented capabilities of
Arttificial Intelligence intersect with the need for deep-rooted ethical and philosophical grounding. In
this crucial dialogue, the Indian Knowledge System (IKS) is not merely a relic of the past but a
vibrant, living compass. It offers timeless frameworks for understanding consciousness, logic,
ethics, and holistic well-being that are acutely relevant to the age of AL

This seminar symbolizes the very bridge it seeks to build—connecting physical and virtual spaces,
ancient wisdom and cutting-edge computation. The themes you will explore—from the algorithmic
principles in ancient Indian texts to the ethical imperatives of Dharma in machine learning—are
critical for shaping a future where technology amplifies human potential without eroding our
cultural and spiritual foundations.

My best wishes to all the participants for a seminar that is both intellectually rigorous and
inspirationally transformative. May the conversations that begin here echo far beyond these two
days, guiding us toward a more conscious and harmonious technological future.

Warmly,

Dr. Swati Srivastava
Principal

Sandipani  Academy,
Achbhoti, Durg,
Chhattisgarh



4
«

Academic + Research = Excellence

Registration Number- 5152 Date: 06.11.2025
Registration Date- 13.02.2015 www.vrf.org.in

Message from the Patron
Veetraga Research Foundation

‘Dear Esteemed Scholars, Academicians and Researchers,

It is with great honour and enthusiasm that I present the Seminar Proceedings Journal of
International Seminar on "Bridging Tradition and Technology: AI Perspectives through the
Lens of Indian Knowledge System”.

This publication marks a significant step in our collective efforts to bridge the wisdom of the past
with the demands of the present and the future.

The Indian Knowledge System (IKS) envisions an education system which is deeply rooted in
India's rich heritage while being forward looking and globally pertinent. IKS encompasses traditions
of ancient sciences, wellness practices, mathematics, arts, language, and traditional crops which
holds immense potential to enrich modern technical world of Al. By integrating these time-tested
principles with contemporary technical approaches, we can create a new insights, innovative
solutions, holistic and interdisciplinary pathways towards research and value- based learning
framework for future generations.

This seminar proceedings journal compiles outstanding research contributions that explore diverse
perspectives on IKS and Al and its application through bridging tradition and technology.

Over the course of this international seminar, we discussed the various critical topic designs to
enhance deployment of Al through the lens of IKS. I extend my heartfelt thanks to our Respected
Chief-Patrons, Esteemed Speakers and all the participants for their insightful contribution. I also
appreciate the dedication of the organising committee and editorial team for their efforts in making
this publication a reality.

I hope this proceedings serves as a fruitful reference for researchers, educators and policymakers for
the insightful understanding of such two diverse nature variables to unite the future.

Thank you for joining us on this important journey.

Sincerely,

Dr. Roli Tiwari,

Patron, International Seminar

Advisory Board Member, Veetraga Research Foundation, Raipur (CG)
&

Assistant Professor (Guest) SoS in Psychology,

Pt. Ravishankar Shukla University, Raipur (C.G.)

\ 4
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Message from the Convener

Sandipani Academy
Dear Esteemed Researchers, Scholars and Contributors

It gives me immense pleasure and a deep sense of academic pride to extend my warm greetings
to all the distinguished delegates, eminent scholars, academicians, researchers, students, and
participants on the occasion of the 2nd International Seminar (Hybrid Mode) on “Bridging
Tradition and Technology: Al Perspectives through the Lens of Indian Knowledge System”, on
09th—10th January 2026.

In the contemporary era, where rapid technological advancements are redefining every sphere of
human life, it becomes imperative to harmonize modern innovations such as Artificial
Intelligence with the timeless wisdom of the Indian Knowledge System (IKS). This international
seminar aims to create an intellectually stimulating platform for meaningful dialogue, critical
reflection, and scholarly exchange between tradition and technology, thereby fostering holistic
and sustainable development in education, research, and society.

I sincerely believe that this seminar will encourage interdisciplinary perspectives, promote
innovative research, and inspire participants to explore new dimensions of knowledge rooted in
cultural values and ethical frameworks. The presence of esteemed speakers, experts from
national and international institutions, and enthusiastic participants will undoubtedly enrich the
academic discourse and make this event a memorable and impactful experience.

On behalf of the organizing committee, I express my heartfelt gratitude to our honorable
management, collaborating institutions, advisory committee members, keynote speakers,
resource persons, and all contributors whose guidance, support, and dedication have made this
academic endeavour possible. I also extend my best wishes to all the participants for fruitful
deliberations, insightful interactions, and a rewarding learning experience.

I am confident that the outcomes of this seminar will contribute significantly to academic
excellence, research innovation and the integration of Indian knowledge traditions with emerging
technologies.

With best wishes for the grand success of the seminar.

Dr. Sandhya Pujari
Convener, International Seminar
HoD, Sandipani Academy, Achhoti, Durg, Chhattisgarh



Message from the Convener

Pragati College

Dear Esteemed Students, Research Scholars, faculties, Resource Persons and Guest

It is with great pleasure and honor that I extend a warm welcome to all of you for the upcoming 2nd
International Seminar on “Bridging Tradition and Technology: Al Perspectives through the Lens of
Indian Knowledge System”, scheduled to be held on 9th & 10th January, 2026 at Sandipani Academy,
Durg (Chhattisgarh).

The seminar aims to create a vibrant platform for academicians, researchers, industry experts, and
students to explore the synergy between ancient Indian wisdom and cutting-edge Artificial Intelligence
(AI) technologies. Over the course of two days, we will delve into thought-provoking sub-themes that
bridge traditional knowledge with modern innovations, fostering interdisciplinary dialogue and
collaborative research.

I am grateful to our resource persons, partnering institutions—Pragati College and Veetraga Research
Foundation—and the Institution’s Innovation Council (Ministry of Education) for their unwavering
support. Together, we strive to nurture an environment where tradition meets technology, paving the way
for sustainable solutions and inclusive growth.

I know that the seminar’s learning outcomes will Valuable, Innovative and significantly contribute to
academic excellence, research innovation and the integration of Indian knowledge system with emerging
technologies and inspire participants to explore new dimensions of knowledge entrenched in cultural
values, Traditional value, and ethical frameworks.

With warm regards,

Dr. Gunjan Sharma (Assistant professor)
Organizing Secretary

2nd International Seminar — 2026



VEETRAGA RESEARCH FOUNDATION

b Academic + Research = Excellence
Registration Number- 5152 Date: 06.11.2025
Registration Date- 13.02.2015 www.vrf.org.in

Message from the Organising Secretary

Veetraga Research Foundation

It gives me immense pleasure to present this message on the occasion of the International
Seminar on “Bridging Tradition and Technology: Al Perspectives through the Lens of Indian
Knowledge System,” being organized at Sandipani Academy in collaboration with Veetraga
Research Foundation, Raipur, and Pragati College, Raipur.

In the contemporary era of rapid technological advancement, Artificial Intelligence has emerged
as a powerful force reshaping education, research, governance, and society at large. At the same
time, India’s rich Indian Knowledge System (IKS) offers profound philosophical, ethical, and
pedagogical foundations that emphasize holistic development, human values, and harmony
between knowledge, wisdom, and action. This international seminar is a sincere academic
endeavour to create a meaningful dialogue between these two domains—ancient wisdom and
modern technology—so that innovation remains ethically grounded and culturally rooted.

This seminar provides a valuable platform for academicians, researchers, educators, and scholars
to exchange ideas, share research insights, and critically examine how Al can be guided by the
principles of Indian knowledge traditions. The deliberations and scholarly contributions
compiled in this souvenir reflect diverse perspectives and innovative thinking, and I am
confident that they will inspire further research and interdisciplinary collaboration.

I express my heartfelt gratitude to Sandipani Academy for hosting this international academic
event, and to Pragati College, Raipur for their active collaboration. I sincerely thank all the
distinguished speakers, resource persons, contributors, reviewers, and participants whose
intellectual engagement has made this seminar meaningful and successful. I also appreciate the
dedicated efforts of the organizing committee and volunteers for their commitment and
coordination.

I hope that the discussions and research outcomes presented in this seminar will contribute
significantly to the academic community and encourage the responsible integration of Artificial
Intelligence through the timeless wisdom of the Indian Knowledge System.

With best wishes for the grand success of the seminar.

Bhawana Kshatriya
Organising Secretary
Veetraga Research Foundation, Raipur
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Abstract— The global healthcare landscape is dominated by modern, evidence-based medicine, yet traditional systems like
Ayurveda offer a complementary, holistic paradigm focused on personalized balance and prevention. The advent of
Artificial Intelligence (AI) presents a transformative opportunity to integrate these seemingly disparate systems, creating a
novel framework for predictive, preventive, personalized, and participatory (P4) medicine. This paper explores the
theoretical and practical feasibility of such integration. We propose a conceptual Al architecture capable of harmonizing
diagnostic data from modern biomedical sensors (genomics, proteomics, metabolomics, and imaging) with Ayurvedic
parameters (Prakriti - constitutional typing, Dosha imbalance, Agni - metabolic state, Ama - toxicity). We examine Al
methodologies, including machine learning for multimodal data fusion, natural language processing for analyzing classical
Ayurvedic texts, and explainable AI (XAI) for generating interpretable health insights. Key challenges are addressed: data
standardization, ontological mapping between terminologies, validation through clinical trials, and ethical considerations
regarding bias and safety. Through a review of nascent research and conceptual frameworks, we argue that AI-mediated
integration can mitigate the reductionist limitations of modern medicine and the subjective, experience-based limitations of
Ayurveda. The outcome envisions a hybrid health ecosystem where Al-powered tools assist clinicians and Ayurvedic
practitioners in creating dynamic, personalized health plans, optimizing lifestyle, diet, herbal interventions, and
conventional therapies. This synthesis has the potential to revolutionize healthcare by moving from a disease-centric to a
true health-centric model.

Keywords— Artificial Intelligence, Al in Healthcare, Integrative Medicine, Ayurveda, Precision Medicine, Holistic Health,
Prakriti, Digital Health, Data Fusion, Explainable Al.

Introduction

Healthcare in the 21st century stands at a critical juncture. Modern Western medicine, rooted in pathophysiology and molecular
biology, has achieved remarkable success in acute care, surgery, and infectious disease control. However, it faces escalating
challenges from the global burden of chronic, non-communicable diseases (e.g., diabetes, cardiovascular disorders, 1-+ .02and
autoimmune conditions) and a often fragmented, reactive, and depersonalized care model. Concurrently, there is a resurgence of
interest in traditional medical systems, which offer time-tested, holistic approaches emphasizing prevention, individual constitution,
and mind-body-environment interconnectedness. Among these, Ayurveda, the ancient Indian "science of life," provides a
sophisticated theoretical framework for health maintenance and disease management based on the balance of three bio-energetic
principles, the Doshas (Vata, Pitta, Kapha), and individual constitution (Prakriti).

The fundamental dichotomy between the objective, data-driven paradigm of modern medicine and the subjective, qualitative, and
experiential nature of Ayurveda has historically impeded meaningful integration. Modern medicine seeks universal biomarkers,
while Ayurveda assesses unique phenotypic and psychosomatic constitutions. This is where Artificial Intelligence (Al) emerges as
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a potent unifier. Al, particularly machine learning (ML), excels at finding complex, non-linear patterns in high-dimensional,
multimodal data precisely the kind of heterogeneous information generated by both systems.

This research paper posits that Al is the key catalyst for creating a robust, evidence-based, and scalable integrative health model.
We explore how Al can bridge the epistemological gap, translating Ayurvedic concepts into computable data and fusing them with
modern diagnostics to enable a new paradigm of holistic precision health. The paper is structured as follows: Section 2 details the
core principles of Ayurveda relevant to integration; Section 3 outlines the capabilities of modern Al relevant to healthcare; Section
4 presents a conceptual Al architecture for integration; Section 5 discusses specific Al applications; Section 6 addresses critical
challenges and ethical considerations; and Section 7 concludes with future directions.

Ayurveda: A Framework for Computational Integration

To integrate Ayurveda with Al, its core diagnostic and prognostic principles must be rendered into structured, quantifiable
parameters.

=  Prakriti (Constitutional Typing): The cornerstone of Ayurvedic personalization, Prakriti is determined at conception and
represents an individual's psychosomatic blueprint. It is assessed via detailed questionnaires examining physical attributes
(body frame, skin, hair), physiological tendencies (digestion, sleep), and psychological traits (mindset, emotions). Al can
transform this subjective assessment by incorporating objective measures: facial recognition for Prakriti-related features,
voice pattern analysis for vocal qualities, and even gait analysis linked to Doshic tendencies.

* Dosha Vikriti (State of Imbalance): While Prakriti is static; the Doshic state (Vikriti) is dynamic, fluctuating with diet,
lifestyle, season, and age. Disease is viewed as a significant Dosha imbalance. Al models can correlate real-time sensor
data (heart rate variability for Vata, thermography for Pitta, bio-impedance for Kapha) with subjective symptoms to track
Vikriti.

= Agni (Metabolic Fire) and Ama (Metabolic Toxins): Robust Agni is equated with health, while impaired Agni leads to
Ama, a toxic byproduct implicated in disease onset. Modern correlates of Ama may be found in gut microbiome dysbiosis,
chronic inflammation markers (e.g., CRP, IL-6), and oxidative stress biomarkers. Al can model the relationship between
dietary logs, microbiome sequencing data, and inflammatory markers to assess Agni and Ama.

= Srotas (Channels of Circulation): The unimpeded flow through bodily channels is vital. Al analysis of vascular imaging,
lymphatic function, and neural connectivity patterns could provide a modern mapping of Srotas health.

The challenge lies in creating a standardized ontology a formal representation of Ayurvedic entities and their relationships that can
be mapped to modern biomedical ontologies like SNOMED-CT.

Modern AI Capabilities: The Engine for Integration
Al provides the toolkit to process and synthesize the vast, multimodal data required for integration.

*  Machine Learning & Deep Learning: Supervised learning can build models to predict Prakriti from multimodal inputs.
Unsupervised learning can cluster patient populations into novel phenotypes that may align with or refine Ayurvedic
classifications. Deep neural networks can analyze medical images (retinal scans, tongue images) for signs linked to Doshic
imbalance.

= Natural Language Processing (NLP): NLP is crucial for mining the vast, unstructured knowledge within classical
Ayurvedic texts (Samhitas). It can extract relationships between herbs (Dravya), diseases (Vyadhi), and Doshic profiles,
creating a searchable knowledge graph. Furthermore, NLP can analyze modern electronic health records (EHRs) to identify
patterns corresponding to Ayurvedic concepts.
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Multimodal Data Fusion: This is the core technical challenge. Al algorithms, particularly architectures like transformers,
can integrate disparate data types: genomic data (SNPs related to metabolism), transcriptomic/proteomic profiles, wearable
data (sleep, activity), dietary logs, psychological assessments, and Ayurvedic parameters into a unified "digital health
twin."

Explainable AI (XAI): For clinical adoption, Al recommendations must be interpretable. XAl techniques (like SHAP or
LIME) can explain why a model suggests a Pitta-pacifying diet or a specific herb, tracing the recommendation back to
specific data inputs (e.g., "high inflammation markers + acidic pH + irritable temperament suggest elevated Pitta").

A Conceptual AI Architecture for Integrative Health

We propose a layered Al architecture for holistic health integration:

1.

Data Acquisition Layer: Collects data from diverse sources: IoT health sensors, EHRs, genomic assays, microbiome tests,
digital Prakriti questionnaires, and patient-reported outcomes.

Ontology & Knowledge Layer: Houses the integrated Ayurveda-Modern Medicine ontology. It includes a knowledge
graph populated from classical texts (via NLP) and modern medical databases, defining relationships between concepts
(e.g., "Turmeric (Curcuma longa) has-property Tikta (bitter) ameliorates Pitta correlates-with anti-inflammatory targets
NF-«xB pathway").

Multimodal Fusion & Modeling Layer: The core AI/ML engine. It employs advanced algorithms (e.g., deep belief
networks, multimodal transformers) to create a unified patient representation. It runs models for Prakriti prediction, Dosha
imbalance tracking, and disease risk stratification.

Interpretation & Recommendation Layer: Uses XAl to generate insights. It interfaces with the knowledge graph to
suggest personalized interventions: dietary modifications (aligned with Rasa - taste and Virya - potency), lifestyle routines
(Dinacharya), herbal formulations, yoga/breathing exercises (Pranayama), and, crucially, potential modern pharmaceutical
interventions or referrals, highlighting synergies and contraindications.

User Interface Layer: Provides dashboards for practitioners (integrative physicians, Ayurvedic Vaidyas) and patients,
displaying health status, trends, and actionable recommendations in an accessible format.

Specific AI Applications in Integrated Health

Predictive Health & Risk Stratification: An Al model could predict an individual's propensity for metabolic syndrome
not just from genetic and lipid profiles, but also from their Kapha-dominant Prakriti, low Agni score from dietary analysis,
and sedentary patterns. Early, personalized Kapha-pacifying interventions could be initiated years before clinical onset.

Personalized Therapeutics: For a rheumatoid arthritis patient (modern diagnosis: autoimmune inflammation; Ayurvedic
view: Ama and Vata imbalance), Al could analyze their Prakriti, gut microbiome, and cytokine profile to recommend a
personalized combination of DMARDs (Disease-Modifying Anti-Rheumatic Drugs), specific herbs like Ashwagandha (for
Vata) and Guggulu (for Ama), and an anti-inflammatory, Vata-pacifying diet.

Digital Therapeutics & Lifestyle Coaching: Al-powered apps can act as virtual health coaches, providing real-time
feedback. For example, a Pitta individual showing signs of stress (elevated heart rate, short-tempered journal entries) could
be prompted to practice cooling Pranayama, consume sweet, bitter, and astringent foods, and avoid excessive heat.

Drug-Herb Interaction & Safety: The Al knowledge graph can be a critical safety tool, automatically flagging potential
interactions between prescribed pharmaceuticals and recommended Ayurvedic herbs based on shared metabolic pathways
(e.g., CYP450 enzyme inhibition/induction).
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Challenges and Ethical Considerations
The path to integration is fraught with significant hurdles:

= Data Standardization & Quality: Ayurvedic data is inherently qualitative. Creating reliable, validated digital tools for
Prakriti and Dosha assessment is paramount. Sensor data must be accurate and clinically relevant.

= Epistemological & Ontological Mapping: Bridging the conceptual gap between Doshas and biomolecular networks is
non-trivial. It requires interdisciplinary collaboration between Ayurvedic scholars, biomedical scientists, and Al engineers
to avoid reductionist or forced correlations.

=  Validation & Evidence: Al models must be rigorously validated through longitudinal clinical trials using robust endpoints.
This demands significant funding and a paradigm shift in clinical research design to accommodate personalized, multi-
modal interventions.

= Bias & Equity: Al models trained on non-representative data will perpetuate biases. Ensuring datasets include diverse
ethnic, genetic, and cultural backgrounds is essential to prevent marginalizing the very populations from which Ayurveda
originated.

= Regulation & Ethics: Who regulates an Al recommending a hybrid treatment? Clear frameworks defining the role of Al
as a decision-support tool, not a replacement for practitioner judgment, are needed. Issues of data privacy, informed consent
for using traditional knowledge, and commercial exploitation must be addressed.

Conclusion and Future Directions

The integration of Ayurveda and modern medicine through Al is not merely a technological project but a philosophical shift towards
a more comprehensive, humane, and effective healthcare system. Al serves as the indispensable translator and synthesizer, capable
of honoring the complexity of both paradigms. The envisioned future is one of "symbiotic medicine," where an Al-powered platform
assists a new generation of integrative practitioners in delivering truly personalized care.

Future research must prioritize: 1) Developing gold-standard, digital Prakriti assessment tools; 2) Building and curating large,
multimodal, longitudinal datasets for Al training; 3) Conducting prospective clinical trials to demonstrate superior outcomes (e.g.,
improved quality of life, reduced disease incidence, better chronic disease management) compared to standard care; and 4)
Establishing international consortia to develop open-source standards and ontologies for integrative health Al

The convergence of ancient wisdom and cutting-edge technology holds unprecedented promise. By leveraging Al to integrate
Ayurvedic holistic principles with the diagnostic power of modern science, we can move decisively from a system focused on
managing sickness to one dedicated to cultivating enduring, holistic health.
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Background and Rationale

The rapid advancement of Artificial Intelligence (AI) has transformed decision-making processes across education,
healthcare, governance, industry, and daily life. While AI offers efficiency, scalability, and predictive accuracy, its
unreflective or unethical use has raised serious concerns related to bias, surveillance, over-dependence, loss of human
agency, and erosion of moral responsibility. Contemporary discussions on Responsible Al largely emphasize technical
safeguards, legal frameworks, and policy regulations; however, these approaches often overlook the inner dimensions of
human awareness, intention, and ethical discernment that guide AI design and use.

Indian Knowledge Systems (IKS), particularly Yoga and mindfulness traditions, provide a holistic framework for cultivating
self-regulation, ethical consciousness, and reflective decision-making. Yogic philosophy emphasizes yama (ethical restraints),
niyama (personal observances), dhyana (meditative awareness), and viveka (discriminative wisdom), which together nurture
responsible action grounded in awareness and compassion. Integrating these principles into AI engagement can foster
human-centered, value-based, and socially responsible Al use.

This concept note proposes a conceptual and applied exploration of how yogic and mindfulness-based approaches can
contribute to the responsible use of AI by enhancing ethical sensitivity, cognitive clarity, emotional balance, and
accountability among Al developers, educators, policymakers, and users.

Conceptual Framework
The proposed framework rests on the intersection of three domains:

1. Responsible AI Paradigm- Responsible Al refers to the development and use of Al systems that are ethical, transparent,
fair, accountable, inclusive, and aligned with human values. It emphasizes not only what Al systems do, but how and why
humans choose to use them.

2. Yogic Philosophy and Ethical Living- Yoga, as articulated in classical texts such as the Yoga Siitras, is a science of self-
regulation and conscious action. Principles such as ahimsa (non-harm), satya (truthfulness), aparigraha (non-excess), and
svadhyaya (self-reflection) provide ethical anchors that can inform Al-related decisions, preventing misuse and promoting
societal well-being.

3. Mindfulness and Conscious Awareness- Mindfulness practices cultivate present-moment awareness, non-reactivity, and
intentional action. When applied to Al use, mindfulness can reduce impulsive reliance on automated outputs, enhance
critical evaluation of Al-generated information, and encourage responsible human oversight.
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Objectives of the Concept Note

e To explore the relevance of yogic ethical principles in guiding responsible Al use.

e To examine mindfulness as a tool for enhancing ethical awareness, critical thinking, and accountability in Al engagement.
e To propose a value-based human framework that complements technical and policy-oriented Responsible Al models.

e To highlight the contribution of Indian Knowledge Systems to global Al ethics discourse.

Key Dimensions of Yogic and Mindfulness-Based Responsible Al

a) Ethical Self-Regulation- Yogic disciplines emphasize mastery over impulses, desires, and ego-driven actions. Applied to Al,
this can prevent unethical practices such as data manipulation, exploitative surveillance, and irresponsible automation.

b) Awareness and Intentionality- Mindfulness cultivates conscious intention (sankalpa) behind every action. Responsible Al use
requires users and developers to remain aware of the social, psychological, and moral consequences of Al deployment.

¢) Human Agency and Balance- Yoga promotes harmony between intellect (buddhi), emotion, and action. This balance
discourages blind dependence on Al and reinforces human judgment, creativity, and empathy.

d) Compassion and Social Responsibility- The yogic vision of lokasangraha (welfare of all) aligns with inclusive and equitable
Al practices, ensuring technology serves humanity rather than marginalizing vulnerable groups.

Significance of the Concept

e Academic Significance: Offers an interdisciplinary bridge between Al ethics, psychology, education, and Indian
philosophy.

e  Social Significance: Encourages humane and value-oriented Al use in an increasingly automated society.

e Policy Relevance: Complements existing Responsible Al guidelines with inner ethical cultivation.

o Educational Relevance: Supports NEP 2020’s emphasis on value-based education, mindfulness, and IKS integration.

Conclusion

Responsible Al is not merely a question of algorithms, regulations, or compliance—it is fundamentally a reflection of human values,
awareness, and intentions. Yogic and mindfulness approaches offer timeless tools for cultivating ethical sensitivity, self-restraint,
and reflective judgment. By integrating these inner disciplines with modern Al systems, society can move toward a conscious,
compassionate, and responsible technological future, where Al remains a servant of human wisdom rather than its substitute.

References

= Floridi, L., Cowls, J., Beltrametti, M., Chatila, R., Chazerand, P., Dignum, V., Vayena, E. (2018). Al4People An ethical
framework for a good Al society: Opportunities, risks, principles, and recommendations. Minds and Machines, 28(4), 689—
707. https://doi.org/10.1007/s11023-018-9482-5

= Jobin, A., Tenca, M., & Vayena, E. (2019). The global landscape of Al ethics guidelines. Nature Machine Intelligence,
1(9), 389-399. https://doi.org/10.1038/s42256-019-0088-2

= Russell, S. (2019). Human compatible: Artificial intelligence and the problem of control. New York, NY: Viking.

=  Dignum, V. (2019). Responsible artificial intelligence: How to develop and use Al in a responsible way. Cham,
Switzerland: Springer.

= UNESCO. (2022). Ethical principles for artificial intelligence. Paris: UNESCO Publishing.



https://doi.org/10.1007/s11023-018-9482-5

Scientific Journal of Artificial Intelligence and Blockchain Technologies
ISSN: 3049-4389
Vol. 3, Special Issue 1, January 2026 || PP. 8-11

The Concept of Self, Mind and Intelligence in Indian Knowledge System vs.
Artificial Intelligence

Dr. Roli Tiwari
Assistant Professor (Guest)
School of Studies in Psychology,
Pt. Ravishankar Shukla University, Raipur, (CG)
&
Advisory Board Member,
Veetraga Research Foundation, Raipur (CG)

S

SJAIBT

SCIENTIFIC JOURNAL OF
ARTIFICIAL INTELUIGENCE AND
BLOCKCHAIN TECHNOLOGIES

\, ISSN:3049-4389

\ )
‘Eﬂk*)«!’

Abstract— The Artificial Intelligence is transforming all most facets of human life from the communication and healthcare
to economy and governance. It is a fact that Al brings innovation and evolution, but it also raises some critical and ethical
questions. The concepts of self, mind, and intelligence in the Indian Knowledge System (IKS) are rooted in metaphysical
and consciousness-centric structures, which is contradictory sharply with the materialist and computational models of
Artificial Intelligence (AI). But, the Indian Knowledge Systems (IKS), which have been a mentor for human life for
thousands of years, offer unique philosophical and ethical insights. The notions like Dharma (righteous duty), Ahimsa (non-
violence), and Seva (selfless service) can offer much-needed ethical grounding for the growth and deployment of Artificial
Intelligence. Although, there are various challenges in the journey toward addition. Various issues to connect these two
phenomena like philosophical dissimilarities, technical limitations, and cultural sensitivities have to be navigated with
respect, care, and interdisciplinary collaboration. It is necessary to approach this synthesis not as a replacement of one
system by another, but as a dialogue between traditional ancient wisdom which informs modern innovation, and technology
serves the deeper goals of human flourishing.

Keywords- Self, Mind, Intelligence, Indian Knowledge System, and Artificial Intelligence

Introduction- The Artificial Intelligence is transforming all most facets of human life—from the communication and healthcare to
economy and governance. It is a fact that Al brings innovation and evolution, but it also raises some critical and ethical questions.
Are machines being able to make fair decisions? Do Al systems understand empathy towards self, fairness for mind, and morality
of intelligence? In this context, Indian Knowledge Systems (IKS), which have been a mentor (can be observed as a guru) for human
life for thousands of years, offer unique philosophical and ethical insights. These systems promote a worldview where all beings
are interconnected, and every action must align with virtue and the well-being of others. The notions like Dharma (righteous duty),
Ahimsa (non-violence), and Seva (selfless service) can offer much-needed ethical grounding for the growth and deployment of
Artificial Intelligence. Basically, the concepts of self, mind, and intelligence in the Indian Knowledge System (IKS) are rooted in
metaphysical and consciousness-centric structures, which is contradictory sharply with the materialist and computational models of
Artificial Intelligence (AI). The present study seeks to examine how these age-old principles can be embedded into AI models to
create technology that is both intelligent and ethically aware towards self, mind and intelligence.
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Objective- To analyze the ethical principles of Indian Knowledge Systems (IKS) for the development of Artificial
Intelligence.

The connection between part of IKS as philosophy and artificial intelligence has been studied in various studies globally. Western
philosophers such as Aristotle and Kant have contributed to ethical discussions in artificial intelligence. Though, Indian
philosophical contributions are rarely integrated into these discourses. Scriptures such as the Bhagavad Gita and Yoga Sutras deal
deeply with consciousness, duty, and moral responsibility- areas also significant in ethics for Al today. Indian Knowledge Systems
cover up a wide array of disciplines, including philosophy, mathematics, medicine, logic, spirituality and linguistics. Entrenched in
texts such as the Vedas, Upanishads, Nyaya Sutras, and Ayurveda, IKS highlights interconnectedness, consciousness, and living
ethically. IKS adopts a holistic view of reality, integrating the physical, mental, and spiritual dimensions of existence dissimilar to
many modern frameworks which prioritize mechanistic and reductionist approaches. This worldview presents a compelling contrast
to the current path of Al development, which often focuses on competence, mechanization, and data-driven decision-making,
sometimes at the cost of human values and moral considerations.

The incorporation of IKS into the world of Al is not merely a philosophical exercise but is a practical need. As Al systems become
increasingly autonomous and influential, questions about their ethical behavior, transparency, and societal impact have gained
prominence. Issues such as surveillance, algorithmic biasness, addiction of digital world, and the wearing a way of privacy highlight
the limitations of purely technological solutions. Thus, the ethical frameworks and models of IKS which are consciousness-centric
can offer valuable guidance. For example, the concept of ‘Dharma’ which refers to righteous conduct and moral duty can be
informing the development of Al systems so as to prioritize fairness, accountability, and community good.

The difference between self, mind, intelligence and Artificial Intelligence

1.  Self (Atman/Purusa) in IKS vs. Al

e Indian Knowledge System: The Atman (in Vedanta) or Purusa (in Samkhya/Yoga) is the true or pure Self, an eternal,
unchanging principle of pure consciousness that is different from the body, senses, mind, and intellect. It is the silent
witness (saks?) to all mental activities and is the primarily reality, not a consequence of neural activity. The ultimate goal
is ‘self-realization’ (moksha), recognizing the Atman as one with the universal consciousness (Brahman).

o Artificial Intelligence: Al systems are deficient in any idea of a true and subjective self. While researchers can program
systems with algorithms for self-preferentiality or a "self-model" for identity management, this is a practical simulation
and not genuine self-awareness or subjective experience in the human sense. The idea of a persistent, united agent identity
in Al is a vigorous area of research, but fundamentally different from the IKS concept of a non-material self.

2. Mind (Manas, Citta, Ahamkara) in IKS vs. Al
e Indian Knowledge System: The mind (4ntahkarana) is a complex internal instrument of the Atman, consisting of four

parts:

i Manas (the sensory mind): Processes sensory impressions, thoughts, and feelings.

ii. Citta (mind-stuff/subconscious): The storehouse of memories and dormant impressions (samskaras).

iii. Ahamkara (ego): The "I-maker," which creates the sense of individual ego or separate individuality.

iv. Buddhi (intellect): The higher, discriminating faculty that reasons, analyzes, weighs alternatives, and makes

decisions.
The mind in IKS is a part of Prakrti (nature/matter) and is unconscious on its own, needing the light of Atman to appear conscious.
o Artificial Intelligence: Al's "mind" is a computational construct based on the data, algorithms, and codes. Al can simulate
aspects of the mind:

i. Manas functions are mimicked by usual language processing and image recognition algorithms.
ii. Citta's memory functions are simulated using databases, knowledge graphs, and neural networks.
iii. Buddhi's decision-making is imitated through machine learning (e.g., reinforcement learning), but the most

difficult aspect of Al is that it doesn’t have an abstract thinking, intuition, and decision-making based on emotion-driven
processes innate to the human mind. Al processing is useful and lacks subjective, emotional, or value-based cognition.
3. Intelligence (Buddhi) in IKS vs. Al
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Indian Knowledge System: Buddhi is the discriminating intelligence, a higher purpose that stands above the sensory
mind, capable of wisdom, moral reasoning, and differentiating between the real (Purusa) and the unreal (Prakrti). It is
guided by values like dharma (duty) and ahimsa (non-violence).

Artificial Intelligence: Artificial Intelligence (AI) possesses a powerful functional intelligence (Krtrima Meédha),
excelling at processing massive datasets, optimizing procedures, and solving complex problems immediately within its
programmed domain. Though, this intelligence is based on encoded value systems and data exposure; it lacks inherent
moral reasoning, curiosity, emotional intelligence, and the ability for ethical decision-making based on human values or a
holistic, value-centric worldview.

Summary of Key Differences

Feature Indian Knowledge System Artificial Intelligence

Foundation Consciousness (Chit or Atman) is primary | Materialist, computational paradigms (data,
and pervasive. algorithms, code).

Self A non-material, eternal, self-aware witness | Lacks genuine sentience; simulations of self-
(Atman/Purusa). preferentiality are functional only.

Mind An internal, unconscious instrument made of | Software systems that process information, lack
matter (Prakrti) that reflects consciousness. | subjective experience or inner life.

Intelligence Buddhi involves discrimination, wisdom, | Krtrima Médhda is functional, data-driven, lacks
moral reasoning, and abstract thinking. innate ethical framework or consciousness.

Ultimate Goal Moksha (liberation/self-realization). Efficiency, automation, and task completion.

Integrating IKS with Al offers potential for developing Al systems that are not only intelligent but also ethically grounded and

aligned with human values and well-being. But in this roadmap there are some curtain challenges which have to be discussed.

Current Challenges in Al

Despite its enormous possibilities, Al development faces several critical challenges that hoist concerns about fairness, transparency,

and accountability:

Prejudice and Biasness: Al systems often inherit biases present in training data, leading to prejudiced outcomes in areas
like take into service, lending, healthcare and law enforcement. These biases can strengthen social inequalities and wear
away trust in technology.

Ethical Dilemmas: An Al application in surveillance, autonomous weapons, and behavioral manipulation hoists ethical
questions about an approval, autonomy, and human rights. The absence of universally accepted ethical standards makes
difficult governance.

Insufficient Interpretability: Several Al models, especially deep learning systems, function as "black boxes" producing
results without obvious explanations. Such transparency lacking makes it difficult to understand how decisions are made,
posing risks in high-stakes domains.

Privacy and Security of the data: Al systems rely heavily on data, repeatedly collected from users without clear
permission. This raise concerns about privacy, data ownership, and the potential misuse of personal information.

Job Displacement and Economic Inequality: Computerization driven by Al threatens to displace workers in a range of
sectors, potentially widening economic disparities unless mitigated by comprehensive policies and deskilling initiatives.
Environmental collision: Large Al models training consumes significant computational resources, contributing to power
consumption and environmental squalor.

Bridging Indian Knowledge Systems and Al

Indian Knowledge Systems (IKS) and Artificial Intelligence (AI) convergence represents a promising boundary in the evolution of
technology and consideration. Whereas Al is often seen as a creation of modern science, its foundational goals sympathetic
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intelligence, replicating cognition, and ornamental decision-making reverberate deeply with the philosophical and epistemological
pursuits of IKS. Connecting these two different domains offers a sole opportunity to create Al systems that are not only intelligent
but also ethically grounded, context-aware, and associated with human values.

Limitations and Challenges

e  Cultural Conversion: Various concepts have an integral place in our scriptures like Dharma or Karma, but it may be hard
to encode these and such phenomena into machine language without simplification.

e Data Restraints: IKS-based ethical guidelines require crated data reflecting Indian philosophical values which is a difficult
task.

e Standardization Issues: There are various Al norms which are globally accepted, but they often ignore cultural ethics,
posing integration challenges.

Conclusion

Despite various issues, the potential benefits of merging IKS with Al ethics are vast and transformative. The realistic applications
of this synthesis from personalized healthcare system and accepted education to sustainable development and digital ethics
demonstrate its transformative potential. However, the journey toward addition is not without its challenges. Various issues to
connect these two phenomena like philosophical dissimilarities, technical limitations, and cultural sensitivities have to be navigated
with respect, care, and interdisciplinary collaboration. It is necessary to approach this synthesis not as a replacement of one system
by another, but as a dialogue between traditional ancient wisdom which informs modern innovation, and technology serves the
deeper goals of human flourishing.
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Abstract— Educational practices have evolved from traditional face-to-face teaching systems to technologically advanced
digital learning environments. Ancient Indian education, particularly the Gurukul system, was rooted in close teacher—
student interaction, experiential learning, moral education, and holistic development. In contrast, contemporary education
increasingly depends on Artificial Intelligence (AI) based platforms such as Google Classroom, which emphasize
accessibility, efficiency, and data-driven personalization. This conceptual paper compares ancient Indian teaching traditions
with modern Al enabled educational tools to examine their pedagogical philosophies, instructional methods, teacher roles,
learner engagement, and assessment practices. The study highlights that while AI tools enhance learning flexibility and
personalization, they lack the ethical, emotional, and value-based depth intrinsic to the Gurukul system. The paper argues
that integrating ancient pedagogical wisdom with modern Al technologies can strengthen teacher education by promoting
holistic, ethical, and learner-centered teaching in alignment with the vision of NEP 2020.

Keywords— Gurukul System, Artificial Intelligence, Google Classroom, Teacher Education, Indian Knowledge Systems,
NEP 2020

Introduction

Education is a dynamic process shaped by cultural values, social needs, and technological advancements. In ancient India, education
was viewed as a sacred responsibility aimed at nurturing intellectual competence, moral character, and spiritual awareness. The
Gurukul system exemplified this philosophy by emphasizing disciplined living, personalized instruction, and lifelong learning under
the guidance of a Guru.

In the present digital age, education has been transformed by Artificial Intelligence and online platforms. Tools such as Google
Classroom, virtual learning environments, and intelligent tutoring systems have changed how teachers teach and students learn.
Teacher education programs are now expected to prepare educators who can effectively use Al tools while maintaining ethical and
humanistic values.

This paper seeks to critically compare the Gurukul system with Al-based educational tools and explore how ancient teaching
principles can inform modern teacher education practices.

Objectives of the Study

The objectives of the present study are:
1. Describe the educational philosophy and teaching practices of the ancient Indian Gurukul system.
2. Examine the role of Al tools, especially Google Classroom, in modern teaching and learning.
3. Compare ancient teaching methods with Al-based educational practices.
4. Identify lessons from the Gurukul system that can enhance Al-enabled teacher education.
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5. Suggest an integrated approach combining ancient wisdom and modern technology.
Research Methodology
This research follows a conceptual and analytical approach. Data has been collected from:

= Scholarly books and articles on ancient Indian education.

=  Research studies on Artificial Intelligence in education.

*  Policy documents such as the National Education Policy (NEP) 2020.

=  The study does not involve empirical data collection and is based entirely on secondary sources.

Teaching—Learning Practices in the Ancient Gurukul System
The Gurukul system was one of the earliest organized education systems in the world. Its key pedagogical characteristics include:

= Personalized Teacher Guidance- Education in the Gurukul was learner-specific. The Guru closely observed students’
abilities, interests, and progress and provided individualized instruction accordingly.

= Holistic Development- Learning extended beyond academic subjects to include physical training, ethical conduct, self-
discipline, meditation, and social responsibility.

= Experiential Learning- Knowledge was imparted through dialogue, debate, observation, practice, and participation in
daily activities, enabling meaningful understanding rather than memorization.

* Moral and Value Education- Character formation was a central goal. Students were trained to uphold values such as
honesty, humility, respect, self-control, and service to society.

* Community Living- Living together in the Gurukul fostered cooperation, emotional bonding, and social learning among
students and teachers.

Al-Based Teaching Tools and Google Classroom
Artificial Intelligence has significantly influenced contemporary educational practices.

* Google Classroom as a Digital Learning Platform- Google Classroom supports teachers in organizing instructional
materials, distributing assignments, monitoring student performance, and facilitating communication. Al-driven features
assist in scheduling, feedback generation, and learning analytics.

* Role of AI in Modern Education- Al enhances adaptive learning, enables personalized content delivery, automates
assessment, and supports data-based instructional decisions. Teachers are supported in managing large and diverse
classrooms efficiently.

= Advantages and Limitations- Al tools provide flexibility, accessibility, and timely feedback. However, excessive reliance
on technology may reduce emotional connection, ethical reflection, and teacher—student bonding.

Comparative Perspective: Gurukul System and AI Tools

Aspect Gurukul System Al-Based Tools (Google Classroom)
Teaching Philosophy Value-based and holistic Technology-driven and skill-focused
Teacher’s Role Mentor and moral guide Facilitator and content manager
Learning Mode Experiential and reflective Digital and interactive
Personalization Human judgment and observation Algorithm-based customization
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Assessment Continuous and qualitative Automated and quantitative
Emotional Support Strong teacher—student bond Limited personal interaction
Value Education Integral component Often secondary

Relevance of Gurukul Principles in AI-Enabled Teacher Education
Ancient Indian education provides meaningful insights for modern teacher education:

*  Human Touch in Teaching: Al should enhance, not replace, teacher—student relationships.

=  Ethical Orientation: Moral values must guide the use of Al in education.

=  Mentorship Approach: Teachers should function as mentors, similar to Gurus, even in digital spaces.

= Balanced learning: Academic achievement should be complemented by emotional and social development.
= Reflective Teaching: Continuous self-improvement and reflection remain essential for educators.

Alignment with NEP 2020

NEP 2020 advocates the integration of technology with Indian Knowledge Systems to promote holistic and inclusive education. It
emphasizes teacher capacity building, ethical use of technology, and learner-centered pedagogy. The integration of Gurukul values
with Al tools aligns closely with these policy objectives and can strengthen teacher education programs.

Conclusion

The transition from the Gurukul system to Google Classroom reflects a shift from tradition to technology, yet both aim to facilitate
effective learning. While Al tools offer innovation, efficiency, and scalability, ancient Indian teaching traditions emphasize human
values, ethical responsibility, and holistic growth. Teacher education can be significantly enriched by blending these two
approaches. A balanced integration of ancient wisdom and modern Al can help create compassionate, competent, and reflective
educators capable of meeting contemporary educational challenges.
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ot a =t er-Rafre Eige™ o= # T §) wafET AL ates qaReE “Ars-wiaw - S aieE # Fag, 49 e,
gt &t wier s dYet o Y A RfSes do7 32T ¥ a1 ea eo-wa07 Toarg @igaT 341 F a9d g 39 a3, T
T GTAATS S T ST @a-arars & IR Al swanfia so-aga R arfior 85t § aui-sremRa s == a1 e
TG F AT F TR &1 T GO A Y Wi qfasy Suaw, arari{s am-a<etor, siv axre-amania e T=ewT &
IR Al oot g wifReEr, yefa Rfear gg=m she srder sivoor it Saa-erew et § soaft g oot €1 a8 g ag
ity wear & & s sam-afiRfRafdt atee @it Al Rives Raw & =0 & Rl far s awar 8, ey arefor
et & el IREdqAT HT GATTAT AT ST 9H

HA: AT Fiehiaeh AT S T IRt TATAT T Tg T 7 haAd FY ITTEHAT ST AAGTT AATATIA SEAqT & Tioh Garesi
F T START Fr St T&qT & 3 THE AT TR qqiaeoniy 9 ¥ SRa e awren aqq Qe & o g st sk
Tfera Ated =T F<d &
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Keywords:- e F, sy s s giemr (A1), A a<dt, vatawfir gtowd, ysfa-sranfa
T, Taq e |

=

qa e fafey Fiu-uatawfir aRger g Stgt aut & s qaarat 7 iRRafas Rt #7 g ST T {7 FAGgid
AT 7 AT 81 TIOR3 ST HETHH-F, Tg-HTATCHE ST AIEFdTd & F FHEANST g 81 T A%, Al T F:0 7
T Tee § SIT-HATT MUT-a0 3T F=Taq g 75 SATaATE ST g2 gl AT TLUT 3T T 1% 1 HA5 UF
orfeReTTelt AT g1 Rl §: STl qTeaTie ToTY FHEaT-IiaToT a7 ST S-S andrstt &7 et Fedt 8 v Al 39 Fraieaa,
THORT Td ATHFATHT (adaptation) FT TITH TATAT 1 TH UH TTTTNT TEATIAT FLd & ST & ATLATT FIT-a0003t 7 IR g
Y TP AT 9T I &9 & 0] 30 S @9

TR GHET : AT FY TF g @i womsh & IRa FEw Fiew=ar (AI) F ST

AT F TF qataeofiy iawrd waeeft 19 Jomferi (Indigenous Knowledge Systems — IKS) # fAfed €, fomd o,
T fRetas Sqe qoT ATHETE qgaTiar a¥ fEerw o &= = 81 grierT oty 7g gertar g & = arata wuaret s w5t
FIEFT (AI) ST TRATHT o= FEdT gl quvad TI19d g1 ¥a7 &, faerwd: 781 FT (Precision Farming), Seramy dga¢fear,
Sra-farfererar Seqr aAT THaE TETEE THGT F = H

1. Al 30 et ¥ s sorrferat

2 qeATAT § A YEitnd fhar wAr § fF wared arafw 1 agfaat- & Wia wwe e, wwer =, Sfaw e w1 s9anT
TAT FZ-SATLTT FATS TR (TR F)- Al AT F o Tgeaqor ofiT ST T2T TaTH FXdt & et H1 q g o e
Sarg Yiawdl, gaT Ffad a1 w69 Fage 97 qara 7o afr venfiay, 9w #u-aaiEefe a5 7 ame
(generic)wizat it qamT H stfers wareht frg 2ra § | Al smenfia Aot awie sorrferat st fre-gqaiqam, aut ke 2T JaT
IATAT TaeT 2 ATl ZTT YTh ATh-SE T STFasTd 19 0 Jf aFAford F7 @l gl

2. F&F FW T qra i 7

AT | Al HeTH TET% FHU T ST JATIAS & ST TG FLAT 8, ST U T AT T2 8 ST avedt & areey e, 9o
A FIAT TAT TAT Tarere 7 faeqa foraor seqa F:3ar g1 Aea=a; § a8 o8 g § o oty spfa-fase o7 swemha Feges fase
ST T AT FiEd- ST IR Tqu-aremid =a % ey ot fhe T §- w6 07 Tg=r f aEwdr § Ieerad 17 g
FATT Z1 T TOTTerat S THS, IoT H6< 9T Al f2raeor iy qriafie, =T 19 & 91 gxfead wdt 8

3. e YeeA i yataeefiy Raar ¥ Al

Frafeat, arera smatia =T qom Td-arenia F ST e ster w@veror yortert Al sretia s ST (Hydrological)
Atz w1 IR FAT S| @R F 77 2ra7 & FoF AL-TRTHT STemrgor & Tarerd JorTferat Iy Stef START & Uiagriees yfasat
T START 7 G TAHIT TS F@T FH1 61 A STATIN X 2| AT ST H=1E Faa-Arioft F7 sTqahiord F3 g Ggermeo
AT (Reinforcement Learning) WS T YART € 2T &, ST WAL AT RO J0 & Tgrs & Mg sraemom g1
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4. STAATY AFHAT AT F-qriRRafas agshiear

TR AT F JOrTferat T Sahe 77 =T g 3t €, S wfafds Al-srarfia seramg-ware 5 & o fears zar
g LTI | A T raT & T AL Faasft Hohaehi-Sie q9] SagTe, Ta+ Q9 a7 a1 7 Fehd-al ST T2T & a1 HIq F7
FLH HHH FeATel T TETTHE FdT gl Tg G2 (Hybrid) 9 #iea @909 &7 & qui-antaa &= § Saarg 9 adad & gid
aEATear T 38 FaT gl

5. Sta-fafargaT e sie afa widafadt

afersr IUad, AT a9 T9T TSd-061 et AT qaiaeoi qeaerd Sa-fafeaar svao § agaget sy A )
T fARTeT § AT SISIRT 39 S0 &1 0 STETa IR ierfae 22T % &9 § ITART Fd 3| A8 F 7 Feohe Herar g
AL SF-fafaredar amt=eT ua IS qg=1" SUFr, AT e g YT IR s urterd) Y -
THFAATHT | ATAT AT B & |

6. =T i< TEE-Hiea Al 7iee

e AT T Thl-shiad (Technocratic) Al WIEAT T STEITAAT FAT § 3T T, &F TAT ALIT FEFaH SIE LT Teffh
frgiat & T e, FaarT-Htad Al &7 Fed Fear g1 g &7 7q & &% $70 i matawor % o § Al Sorferi #7 aEs

FATOT, qTRR e |THSET TAT F0F TATIAAT H ATATHEHAT AT AR, AT0F T AT AT qodT 6 A= fFwfad gr a
(NITI Aayog, 2021)

iR T sia¥ sk 79T (Literature gap & Novelty)

FIATT AR § Al TR F TOTREAT 9% TG F A1 § - FOA TAS7aT0fl, TeT-Ted qg=, F=rE aqgee sz 78y
srferamter w1 fSrHT FO At AT IF3F dataset T Hiad T 8 AT TN, TATHF € F Fwfaa AT Tame H a6 a1
FUAT w9 & gieatord B T 1 29 over F7 T8 (novelty) 9

o UL AT & T el YTV dfcdh [SSTeA GTHIET & & § ATET Al A a=1T|

o TZ-TILT (multi-scale) AISH - TT-FIT & AHT HEATAE TA-TRET TF - ST ATER (A ST ATHTOE W7 HT
oY oAt F

o TIE AT HWIT FUHT o [0 AN FI AT A - FH-I2T, FA-FFALIA AT TATT AT T2 AT Al e

o Sa-fafaear siw arfifRerfaes FaTv (ecosystem services) T ST Aot & fAeme arar s

JEartaT Al SITFﬁ'*ﬁ' FT ST (Proposed Al Applications — Framework)

F=r g9 ai= T I wATEH F o AL-STeTRE ST =TT Fd g - SE & A7 UL, AT [SoTe, STuterd ST
Y AT SeraRier fau T )

1) TR TA-4NTT HEATY (T, qTaT, Arferdt) —

e AT Rerea)
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O : TSI, HEATRLT Y o= TATHT § TI@ ST AT auT ST L Fed g (o oTe €< 3547 g

Al HTET:  -¥9 (topography), FEY, a6t fe s RA-ITIRT FT ST FT U GIS -1 AqFaA Al ST ST €I,

AT ST HHIT AHAT AT
T
e  ITUE / Drone imagery & Digital Elevation Mode & (DEM) E1K8 T HaTF 22T

o TzrmmHe AT (RL) SMeTRa stqgerd ST fafse AT% (water yield, cost, land loss) T Sg-A1& SqEHAT <l
o SAHATE TTHA (UTHTOT ATHT) T AT TTEURE Hehdi (S HiGT & qT6 W, THET ) FT A & =9 F ot

FEATI
o T2 TATE AT, ATATATERTHHT FuT Rants, g 7 9T+ eme a7dT, HaF ownership maps .

TANT : 10.15 AT & qA@e; RL Usie fatee [Aeer / smr-afigesi § wfereqm

IR : 5 3514, [FATE IT=edr q ANTq-aAT fargyoom

2) R - —

YOI : TRIEATHT STA-SLT0r T R 97 THT 60 T § ST FHA TATII0 H 7EE F7d 2

Al FHTLT: Fre-9at & o0 Feen Tag" TroT - 6| 75 § 4, a7, & sae 6t w8 / &Sis1 e A0
TFATH:

o USE-ETA FrHerer S - f&ig, arsdfiw =i 919 &t so-Rwie Atea w4
e Bayesian optimization #ITHa =T # ff A TUTTCHAT AT & o

92T : FiTA AlZEAL HHT, AT 01, FEA TA-IATEH S|

TANT : Fiee-tadt § 50 Fre O, ToT =207 3iw Al-Refor ser-wemer vgf

3) Fafera st o aria e sae-aar —

RECIEEICEIE e R R L ER

O : T T (ST ST 90 anfe) TRT A= sfw oy Sqed 8§ 98T 20 gl

Al FHTET: Tl AT e s SUahr ST S, ST, TT997 ST JTSTe-Hed il Hoal-sliee 4ed &9 § Hford F¥|

NETEH

e Multi-task learning AiEe ST faf¥rr watt &t Eq?i-‘il"a'ﬁf T |1 HE |
e Evolutionary algorithms # f&f3ra waat 1 1 T390 ST AT
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TeT : UfagTee I, TS e, T e fHer & e e

TANT : TR T STt R fased 94 o Aieel & el sroami arartere-antes a9 & are oo /7|

4) SfaF Fre-Rg=rr vF TEH-aw-A —

HEIAT TTAT-ZfREheT

ATOIT @ AT AT ST TG FEAT AT TATS F A fAfore gy e =T § qeg F g|

Al FaTET: RS ar-zfreser wwemid St IUvg 3T Be-smatid T & S @ Tg=r #7 fie St £ Fqrast 31
TFAE

o FueY fasE (CNN) #iT /g a¥1 / 98 q9T9 T84T  foru)
e Graph-based models Sifae F@a (phenology) T fargwor <)

TeT : iies THS, TIIT FHAT T phenology, gt daw|

TART : ATEq(a q9F FAATEAT TOTAT AL ite garea Fenriert F1 A/B 2

5) gfa=r a7 (sacred groves) 3% grffRufas dwaor —

Al smETRa sreEafEd atfRe

ATOTT : qfasT a9 T St faferear % "eeqr 1 ¥ g 2

Al FHHTETT: AETST Tg=T, THAT 31T citizen-science F1e | S fafarerar wendi &7 ST 7 Seeqr yrarfasar e
TFAE

e Audio Event Detection %a=aS{Ia FleT%] passive acoustic monitoring.
e  Species Distribution Models %4SDMs¥% and conservation-priority mapping.

2T : 3T HT T, SAfeAT Rt aEr g & R

TANT : A TG & 0T A1 Al STSeYE T T - TaeATad: 3 TaTe o Heq0T ST SATET THTET 21
FTATOTAT (Methodology)

T ATANT & oI ATHT FTATOTAT T THTE ZAe-

% AZATRH-IqeT (Participatory co-design):- ¥ FHaTAT, FIU faFaw wsifet o wiRafas BEer * amr
FTAITATE | TR FHT/ ATATsi 37 Tt 1|

BT GUE : ST (Sentinel, Landsat), I, TATHIT HET qeas, e Tregaq a7 AW =59 T A9 T2T F7 qagi-hee?,
TIRTer 3T raehar gl

wiew fAwm : T Ated 7 4% (lightweight ML), {6 grefare Ates (WOrd=+ ML) 3% RL/ USie-faegere™ aF faearhal
TIA-qOE(Field trials) : TR & ST AT ¥ areafas-fasa airemm
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AT AGE @ IIST, TTHT T ITersaT, e a9, Sa-fafaear @, siv g st

ThA-STT A : T ATETE G919 Feal (Kisan Resource Centers) 3% ITHIT WIaTE UT o HTLAH & FaT farqem
Afde, T sie Aifa fR=m(Ethical, social - policy considerations)

T T S@TH S AT 2= TRANE AT FT STINT Fd THT THITIT DT ATTRT, AT 3T AT AT SR

ST MOAFAT - FRATA-5a2 3 2T 7 ST Hael A 6 A1 AL ST FIAT % A&7

TIET GG 2~ THATH B a1 o qoAd Ud qed4¥ 27 - 7 {36 Feq Bfoes fFarse wr fia #2)

TTAT-NEH - SF-TT TAT STk HHTLAT  FLE g AT qaHea|

HASLNAAT - FIETda ST g1 TATAT F T Hagqefier sragre Bt ft Al weara i1 aiepfas gra-2f8d w@dr afHam)
srafera aforms siie T (Expected outcomes & Impact)

S HETE H AT - Fe - catchment STETE TR Eeed & qorar g i F=TE-qom

T AT :- SIS T o T § gl (FfHa-waer Taee, ster faaer sqga))

TRNSTHATIE G - T ae-smearia At & geeror fAofr agav g

ATATIG-TATE @~ THETIT 6T T q9dT § g, TR A9 F7 qreaar a7 Al F g faam

R FreE - & AT F i TATel F €A S Al U o o stremesd s

9T AT ST GHTET (Challenges & Mitigations)

TeT it HHIAEAT - THTHTH-FH-ST TANVEH, THTATST Bayesian A1, ¥ AW fasm+ & Ter-a9fE)

T ATHTE 9 SeThE - TATHTH-TEa1/ET=1 ATaT Ul aied-32 0%, a7 ava Aura-fagern

AT TP - TATHA-AZ AT ST TEF THIE-ATH AT

B T 7 B - FETETH-AEET TH-SAE e HE, CSR 3T SaTEiT SA/qaiaeor SAar|

Ay (Conclusion)

Tg TUT UF Tg-ATATHT, TATAF-Tagaefia Al FHas Teariad FTdm g S Aedd e F T aaiaeoii wmst & J2om
AT B UTATE T T Faer vfagrtes v 8 afew ag samagri, aRRerfasr aumam &= #3aT § - T Al 39 R i
T, SATCEHTES Y AGEHA a7 TFhal gl TEATad SAqaANT S FFharl it Aaeashar, T e fas S2eq i qTe--a1a &
fRrgiat & e & T gu fesme f aw §)

Haf i 9 (References)

* Das, S., & Banerjee, R. (2021). Indigenous ecological knowledge and biodiversity conservation in India: Implications for

Al-based environmental monitoring. Journal of Environmental Management.




Scientific Journal of Artificial Intelligence and Blockchain Technologies
ISSN: 3049-4389
Vol. 3, Special Issue 1, January 2026 || PP. 20-29

= NITI Aayog. (2021). Responsible Al for all: A framework for ethical Al implementation in India. Government of India.

= Patel, R., & Mishra, A. (2020). Traditional water management systems and artificial intelligence—based watershed planning
in India. Water Resources Management.

= Reddy, P. S., & Kumar, M. (2021). Integrating indigenous agricultural knowledge with machine learning models for
sustainable farming in India. Agricultural Systems.

= Sharma, A., Verma, S., & Singh, R. (2022). Al-enabled precision agriculture inspired by Vrikshayurveda: A deep learning
approach for crop disease detection. Computers and Electronics in Agriculture.

= Singh, V., Chatterjee, S., & Prakash, J. (2023). Climate-smart agriculture in India: Integrating indigenous indicators with
artificial intelligence for climate resilience. Climate Risk Management.




Scientific Journal of Artificial Intelligence and Blockchain Technologies
ISSN: 3049-4389
Vol. 3, Special Issue 1, January 2026 || PP. 27-29

3T

2T, HiHT gTUe

I, 31, TS

o T

g ATETS FEH FIEHAT F SAEHET STINT F T T ATSHA (F=aw) Rrgial F Thireor w7 TF Ggifds Td ATagih
FAT TEQT AT &1 AT T AT e § IHLY ATdh Gohel I AT | T@d g Ig TEA9 [Aerodur Haar g & Trr 3g+
T ATSTHA it ATEATY AT Fforoie o AT START i F&Y fRem < gt g

FAAT 0T § ST IAETT TS F THATHT, FILAT AT NIA-STETRT ST 9 ATIF FE oM &, Ag! SMEThIAAA SIorSier
Rl 0 arar sfeat F STTTERaT, ST AwaT SR T-gaasi|ar 9T e 9 4T T 4T g1 FEw giemar F i
R 7 =afe Fty, wraATers wares, T geEt aUT ST RAT U< TET THIET ST g

79 g § 01 % Rigia sifgar, oo, s, safarg, 9aiy, @ ud &4 919a 99 #7 dqferd, 93 siw fFawsdis s §)
ATESHAE AT AR T TAHTT &7 H TONT T@HT -1 STANT I A4, ¥, Toa GEAT siiK Aras= s a=ma it

FH FLAT 8

HEAT | AT graT g 16 T7 Sl Ao swaTRa qaeie e Sew sagr § starfRe=r Reftg st §-, e sEw giem
T ITART SATE AAF i TGATSIE BY 44T g1 I IO STARThaish & fefores Retaw, a=a RoiafRwio-, Trostear f aw=
TAT TS F TEIART F T it &AHAT Fl T2T4T 2

Rrepda:, N Ta Arepane Tafat T Arasisd-, g T qeasraria R giemar genft % Ratr % g sardt-,
LA 3T ATAGTI AT T FLAL €
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T M58 — IALETAT AR FIGHAT, T, ATSSHATE, a1, AT RIS Zeforsial

G ED]

FAATT A5 TESre H FOreAT et AT F T T ATEAT 7 grae A1 AAT, AT sqermee i afas gt & G &

THE AT T Tl gl AT o faferearqel a8Tst #, el seatons qeaerd si¥ Jiepiaes A forar & Tgers F J257 &< &,
Fgt TLITRIT ART 3T &7 FAfery o |rr segfae qaetiant 1 aaea® forear & srfers Tarar, qaraeft sfiv STeaqur a=T T |

=Y dad # W FiEEar v Aoy areAr w1 vhEwr fFamert fOer § uw wifawiy 92 ® €9 ° 39 W@ 81 FeW
FgwT it FErEar & s foreer aresft d=m v S =R, Sred gt & yaed | A AT @9 gt g oiw foreror aiafataet
TFATIOrT T ST TRt Bl

qTea § fRfSres forar &t a@rar 39 3 PM eVidya, DIKSHA T1d 4T NDEAR S T8 YT R0 ST 8 €1 T%hr )2023) &t
e % s, wrea ® RfSee afehr & sraarer £ 2% areior et 7 38 wiaed o a8t &= § 74 giaerd g

EIATT, Tehetieht e & | gral § uHwdar it -, 7 qeat § fieae qor aare sfva aaerd of s 81 o |-
T T ATTh3d-, AT T FeATIERT T | T &g 27 a2
AT FHH AT it AT

IvErht FEW gigaar ag grewm g, Smd 0w giamar & G, ST siw [ =1 v B smar § & a8 qamee
AT, Afaar, Sfed T FEAT F AT Tl THHT 32T Fad AFAThl Fe7dT qal, afod AT FHedT T FTHTSE <ATT &
gt w1 2|

AT TS & @ TF

o AT — war Aot § A geAt F7 qrer

o TTEaT — Aoty Wik 1 #7% sfiT gwe T gET

o TIEITaAT U Avwerar — B off weE F mrartor geraTa ¥ =g
o SETERE - AT F forw wvw ATAT ITRETRE

o TUAIAAT TH ST LT — AT ST HT AT ITIR

o & uF fRraastaar - FfefAe= siv e aier-

o  AMERIAqr- — ifaw Horr § gra Fe=ror s« ==

RUBERC I E I E L (F-UA

TIT 291 37 FEW Figwr & = Farg sefas 00 f7 UF Tgea ol AraeTFwal a9 T g1 Tastrer gTeT JIaariad sTeRT T A4,
ST SfIT SATCHT o HHeaT UT 9 <aT &, et 3ze7 gt &1 Ay & Jnme) 1.2))

TRy & Ta g

1. AT ST ATESHAAE — TS ST rees Afeeem
2. s gt & gaET — gy F A fRenfader F =9 # |-

28
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3. T UE AT - TS q1dS I U
4. sreaTioRe faeTe — srfReT antede senfa aw

TRt T FHTET
o I AOATHAT
o  THUT ¥ IHTH

o THATHI AHTAT H AT

ATESFe ST FAw FiEgw=r

HTESEATH AT AT TTEAT, ATaATcH Sqad Y TgrasIfd A Ed FTar g1 EIEhtaT-, ATeare, 7 FE0T &A1 -
et Tars FAsh R e areft S % forg s sy frg g |t 1

fRemd

IR TATE Fae THATHT STTLUTION A2, dfoh UF A qrarors TAaEdr 81 T 3T AESFaqd saTid Uars UhHo-
213 |t ¥ FOreAT YTttt 7 A, FIEROE Y W Had aqTar gl e forar #fa-2020 T e § vF g g gl
Tg AATATT AT T “STAT AT sreAriens forear-" &1 afaeh srroft a7 a1 3

o ol

A I, National Strategy for Artificial Intelligence: #AlforAll. ST ATHTT, 7% ot
A AT, Responsible Al for All: A Framework for Ethical Al STRa TTHTT

Mindfulness India Foundation. (2022). Mantra Yoga App Usage and Stress Reduction Study.
T, ST, FH, G )2025). Al STETiRa & (98T & G T #FT #1797, E-ISSN: 2581-6195, Volume 8.
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TEE TAATATE S FEH FIGHATAT(Al)STETRT SATERTH FT Tehih<or: AT 1
LT & €9eW | G, oF-TETRd Td Wiasg-3+q@ fren

Tt AU A=<
TETAF TeATTe fOrear faramr sfei fraferemars e

SICIECIRE RG]
STeATT FraT fara T wieR frafarsa TR

=t. gut et
TETIF TTRe, forerr garr
Fter ferafame, TR

RS

SJAIBT

JETAT

forear foreft ofF |rwTST T ST BT 7, ST ST SER, T, 399 3w wieer-gte wr wfafsfed st g1 artia forar vy faea
FT T=HITTH TF TG LI 7§ UF T 1 30 TR T T8 Tk i Hiforsh SOR@ger vt yoreird 3@ #1 fear 21
EE TSt Fael AT 6 gEqiaeyr qa HIHd dai o, afcw ag =af<w & Fanir Ewm—mdife, A, afas, e va
STEATICHF— T ATLAH |

THHRTA 7T F FAT =aer fia Ifq § Tl aivadd & 2 F [0 &l gl Bioed awdrs, e, gofia afhr ¢ s6m
FIEFT ) Artificial Intelligence — AT) = Treror-stferTe it ST 1 TU ST TG 360 21 31T AT ST STTeRTe srorret feverfi=
Tl FAREFT AT, ST TSTFH, @d TodiEd oY TeT-3maTd Hieas® Ta9 F¥ Bl gl

STATTR, ToheiIeh 1 T o 1a SATT o |1 U T 757 oft I9ar §—F syfaeh forer & wrei g3, afae g sfe aiepias
AT FIAT T T TET 52 Tel a8 (65 & &t ot ATIATE 37T Al ST STTERTH o WHTHIr 6T ATl Tad il STl gl
Tg AT TEHT THeAT AT T, I i dferew daraarst #1 faeqa fErawr seqa F2ar g

g FRrET worTeT QTR T qmsiAe atoe

& TUTAT AT FTA & AHT TLARTA qF AT {0 T TG TaET Tl gl TEFA” T AT g T Fol AT ST, Tt
forsy v % wrferer § Tae e agor Far am
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- farsT aiu=y 1 A

g § e =i wear & @i a5t o, afew Sfaw & v aur § "feq gt of 1= forsy & aifage G & araary
IEF ATFL, HIF AT S(Taq-g12 F7 f AAior wwar om forear safer of, geraras off i sqaa 9 sraria of

T TA ATAHAT T Fi T T

e, AT, T, AT, AT, FAaT ST ATATSTR IALETA T&He [T 6 JA TG 2| AT 7 IZ9F gt ASAI{AHT @,
Ffod T 9%, g9 =7 F A1EeT 9T SHae S AT IO 47 2T

Uy U sfasaa e forar

TEE H AT ST 6 AT-A7 1, e, T, Agas, T0a, TEFaT 7 Tiaoia =aar o fars st of sa9 fer staa &
STET TRt ofh

FET glawar )AL sraniRa stfanmy :sraemom sit @s g
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ABSTRACT— The National Education Policy (NEP) 2020 shows a big change for education in India by adding advanced
technology like artificial intelligence (AI) with Indian Knowledge Systems (IKS). It aims to build a complete, forward-
thinking system that balances new ways of doing things with old traditions. NEP 2020 shows how important it is to include
India's large amount of knowledge, like its many different beliefs, art forms, science discoveries, yoga, Ayurvedic medicine
and languages, in what is taught. The IKS Division of AICTE was made to help spread, save and study local knowledge. To
help teachers connect new ways of teaching with old knowledge, IKS teaching methods are being added to teacher training
programs. Schools are being encouraged to create special IKS centres to encourage research that crosses different subjects
and help the world better understand India's knowledge systems.

As for Al (Artificial Intelligence)NEP 2020 says to add Al into school and college programs, knowing it is very important as
a skill for the future. It is thought that AI will change how students are graded, make learning fit each personand help
different kinds of students learn together. AI can help manage data, organize things smartlyand use data to help make
decisions about rules. The goal is to get students ready for jobs of the future with things like Al virtual labs, online learning
placesand working together with businesses. IKS helps grow the whole person, builds good moralsand creates pride in one's
culture. AI makes education more available, effectiveand customized. The combination of these things makes a balanced
place that brings together new progress with old ways.

Keywords
Research Centres, Personalized Learning, Data Management, Virtual Labs, Online Learning, Cultural Pride
INTRODUCTION

The National Education Policy (NEP) 2020 marks a big shift in how India thinks about education. The idea is to bring the system
up to speed with the 21st century, and at the heart of this change, there’s a real push to blend Indian Knowledge Systems (IKS) and
Artificial Intelligence (Al) into everything lessons, teaching styles, teacher training, and even research. This report digs into how
NEP 2020 pushes for IKS and Al the new programs that have rolled out, and what’s working (or not working) as these changes
take hold. Drawing on everything from government reports and academic research to policy reviews and real examples, it also puts
India’s efforts in a global context and offers concrete advice for policymakers and educators. Al brings some real changes to the
classroom. Instead of sticking to a “one-size-fits-all” approach, Al tools track how each student learns and gives them support at
their own pace. For kids in remote areas who struggle with language, real-time voice synthesis breaks down barriers and makes
lessons easier to follow. On top of that, teachers get a hand with the daily grind grading, scheduling, even taking attendance so they
can focus more on teaching and less on paperwork.
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NEP 2020: VISION AND RATIONALE FOR INTEGRATING IKS AND Al

NEP 2020 wants to shake up how education works in India. Instead of sticking with old colonial models, it pushes for a system that
puts students at the centre, mixes different subjects, and keeps Indian roots strong, all while holding its own on the global stage.
The plan isn’t just to add new tech on top of old ideas. It’s about blending indigenous knowledge and artificial intelligence to truly
transform how students learn. This way, ancient wisdom meets modern science, and students get ready for a world that’s changing
fast, especially in the digital space. The Indian Knowledge Systemor IKS covers everything from philosophy and math to astronomy,
medicine, art, and even farming. It’s not new; it’s built on centuries of watching, experimenting, and questioning. NEP 2020 sees
IKS as more than just tradition. It treats it as a real source of scientific and practical ideas, using it as the backbone for a well-
rounded education, a cultural comeback, and real progress that lasts.

Moreover, Al is recognised as a critical facilitator of individualised learning, efficient administration, and data-driven decision-
making in education. NEP 2020 views Al not only as a field of study but also as a tool for transforming teaching, evaluation, and
educational policy. The policy's emphasis on Al reflects India's desire to be a worldwide leader in digital innovation and to provide
its young with future-ready skills.

OFFICIAL PROVISIONS AND POLICY FRAMEWORKS
IKS in NEP 2020: Policy Provisions: -

NEP 2020 requires the integration of IKS at all levels of education school, undergraduate, and postgraduate through curricular
revisions, teacher training, and research initiatives. The most significant provisions include:

e  The introduction of credit-based IKS courses in higher education, with a minimum of 5% of total credits devoted to IKS,
and the prospect for students to pursue an IKS minor degree are manifestations of curriculum integration.

e  Teacher Training: Faculty are required to complete mandatory introduction and refresher seminars on IKS, which consist
of organised modules covering philosophy, case studies, and pedagogical principles.

e Research and Innovation: the establishment of IKS research centres, support for multidisciplinary initiatives, and
digitalisation of traditional manuscripts.

e Language and Cultural Heritage Preservation: Promote Indian languages, arts, and culture, and infuse tribal and indigenous
knowledge into curricula.

AIIN NEP 2020: POLICY PROVISIONS

e The National Educational Technology Forum (NETF): It is an autonomous group that enables decision-making on the
utilisation of the technology, policy representation, research, and capacity building. It acts as an advisory body, providing
evidence-based advice, building capacity, defining standards for digital content pedagogy, and fostering innovation to
create an inclusive educational ecosystem, supported by the National Digital Education Architecture (NDEAR). It
articulates new research directions, promotes innovation and provides a base for tech-based ideas.

e Digital Infrastructure for Knowledge Sharing (DIKSHA): A digital platform that offers Al-powered individualised
educational content and teacher training courses. Government of India initiative under the Ministry of Education, providing
e-content, training for teachers, and resources for students via app and web, linked to textbooks via QR codes, aiming to
improve quality education across multiple languages.

e Al in Curriculum: Al and coding will be implemented initially in Class 6, with specific modules and skill concepts at the
secondary and higher secondary levels.

e  Centres of Excellence (CoEs) in Al: The formation of national hubs for Al research and teaching, with significant financial
commitments. Government planning Al CoEs in Healthcare, Agriculture, and Sustainable Cities, with private initiatives
like Google Cloud and Tech Bharat launching Al CoEs for Public Good in Visakhapatnam.

e Al Preparedness Framework: A four-layer strategy that involves national digital infrastructure, school-level resources,
training for educators, and student readiness.
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CURRICULUM INTEGRATION: IKS AND AI IN SCHOOL AND HIGHER EDUCATION
IKS in Curricula
NEP 2020 mandates the integration of IKS across disciplines and educational levels:

e School Education: Schools bring IKS into the classroom with electives, hands-on projects, field trips, community work,
and lessons on local traditions. Basically, IKS means folding India’s deep traditional knowledgeeverything from
philosophy and science to art, health, governance, and cultureinto what students learn today. This whole push comes from
India’s National Education Policy 2020, which wants students to get an education that’s not just about facts but also about
values, roots, and seeing the bigger picture. So, you’ll see courses on Ayurveda, Yoga, traditional literature, and sustainable
living. The goal is simple: mix ancient wisdom with modern learning, get students thinking for themselves, help them grow
in all directions, and show them where they come from. At the same time, it’s about getting them ready for the world as it
is now, with a grounded and balanced way of seeing things.

e Higher Education: Both undergraduate and postgraduate programs now include credit-based IKS courses, and at least
half of those credits need to connect to your main field of study. The idea is simple: bring India’s deep well of ancient
wisdom—think philosophy, science, arts, medicine, math, and more—right into today’s college classrooms. This follows
what the National Education Policy (NEP 2020) calls for. The goal? To offer a more complete education, help students
connect with their roots, encourage ethical leadership, and come up with real answers to global problems. Colleges also
want to set up interdisciplinary research centres and train students in sustainable ways of thinking. So, if you’re majoring
in science, you might dive into Indian Astronomy. If you’re studying the arts, maybe it’s Classical Indian Dance. Either
way, at least half your IKS credits should tie directly to your main discipline.

e Model Syllabi: Courses cover philosophy, mathematics, astronomy, Ayurveda, arts, architecture, linguistics, and more,
with emphasis on primary texts and interdisciplinary connections.

IKS Implementation Data
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e  Experiential Learning: Students actually get out of the classroom a lot—field trips, hands-on projects, and talking directly
with people who carry traditional knowledge. The Indian Knowledge System (IKS) really leans into this, making learning
feel both practical and deeply rooted in culture. So, it’s not just about textbooks; you might find yourself doing yoga,
exploring Ayurveda, or diving into workshops on old crafts. There’s a mix of old and new ways of teaching, all designed
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to push you to think critically and care about sustainability. You see it in projects on ancient architecture, storytelling from
Indian epics, group work, and visits to historical sites. The goal is bigger than memorizing facts—it’s about connecting
with your cultural background, getting involved, and growing in a well-rounded way.

The graph above shows the data on adopting IKS in various higher education institutions like IITs, NITs and many research
institutions and providing content regarding it through courses and a wide range of books, as the integration is still in its
implementation stage.

Teachers Trained/Registered under Malaviya Mission (MMTTP)
(By Programme Type - Status as of late 2025)

NEP Orientation 1 221,852

Refresher Courses 101174

73,508

Short-Term Programs (STP/FDP)
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Future Leadership
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IKS: Implementation Bodies and Programs

e IKS Division (Ministry of Education): The central body for promoting interdisciplinary research on NEP Orientation,
education, and dissemination of IKS.

e IKS Centres: Over 51 centres established in higher education institutions, offering 38 interdisciplinary courses and
supporting 88 research projects.

e  Faculty Development: Malaviya Mission Teacher Training Programme (MMTTP) has trained 2.5 lakh faculty in IKS, Al,
and STEM fields. The programme has reached over 4.4 lakh registered participants across its various specialised training
streams. The largest focus is on, which serves as the entry point for aligning faculty with the new educational reforms.

The above graphs show the number of teachers under the MMTTP program, where short-term programs are also available;
they are trained regarding the perks of Al and IKS.

e Digitisation and Outreach: The Ministry of Education's Indian Knowledge Systems (IKS) effort has made great strides
toward digitising and conserving traditional Indian knowledge. More than 8,000 Higher Education Institutions (HEIs)
nationwide have worked together to digitise approximately 1.5 lakh (150,000) books, according to the latest reports (2023—
2024).
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Approximately 150,000 (1.5 lakhs) books have been digitised (via HEIs). More than 2,500 academic publications and
manuscripts have been published by the IKS Division. These initiatives support more extensive national initiatives like the
National Manuscript Mission, which preserved more than 3 million manuscripts.

Digitalization of Indian Knowledge Systems (IKS) - Books & Manuscripts
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Al in Curricula

e Early Introduction: Al and coding are introduced from Class 6, with skill subjects and elective modules in secondary and
higher secondary education.

e CBSE and State Boards: Al is offered as a 12-hour module in Class VIII and as a skill subject in Classes IX—XII; several
states have launched their own Al curricula.

e Higher Education: Al and Data Science degrees are being introduced in universities and technical institutes, with
interdisciplinary modules and hands-on labs.

e  Vocational and Lifelong Learning: Al-based career guidance and skill mapping tools are promoted for vocational education
and lifelong learning.

e Alin curriculum refers to the inclusion of concepts of Al (mentality, ethics, use cases) at an early level such as Class 3 in
an Indian schooling system for basic skill building, use of Al-based tools for customized learning, application of Al for
tasks such as grading, along with upgradation to meet evolving demands.

e Artificial Intelligence supports ongoing assessment and assessment modification by delivering ongoing visual assessment
and performance results to educators. Artificial Intelligence's analytical capabilities reveal trends in student enrollment and
completion of courses, identifying weaknesses in the education process for learners.
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The Path to Al Literacy in Indian Schools
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The above graph shows how Al itself is integrated into our education through private and government institutions. Initially, Al was
an "outside" technology. It was driven by private Ed-Tech companies and high-level researchers. Then it came out as an optional
subject for class 9 students. The final impetus was the National Education Policy (NEP) 2020. By changing the objective from
"learning about computers" to "computational thinking," the government incorporated Al into the national identity. As a result, by
2023, India will lead the globe in the use of Al skills.

RESEARCH ECOSYSTEM THROUGH IKS CENTRES
Popular IKS Courses (2025)

There are now 51 centres set up across India, all focusing in on research, education, and outreach in fields like math, astronomy,
health, arts, and agriculture. The Ministry of Education’s IKS Division at AICTE launched these Indian Knowledge Systems (IKS)
Centres to bridge the gap between India’s deep-rooted intellectual traditions and what today’s academic world needs. Their main
mission is pretty ambitious: bring classical knowledge in science, math, linguistics, and governance back to life, weaving it into
modern coursework and even everyday life. Anyone can sign up for their coursesthey’re open to all, and you even get a “minor
degree” certificate at the end. You’ll find related content on platforms like Swayam Prabha and Diksha. These centres run on four
main pillars. First up, Research and Validationthis is where they use interdisciplinary approaches to put old ideas to the test,
especially in areas like agriculture and metallurgy. Then comes curriculum development, which means creating digital modules and
standardised textbooks for colleges and universities. Teacher Training is the next piece, making sure educators know how to teach
IKS topics well, with programs like the Malaviya Mission (MMTTP) helping teachers level up their skills. The last pillar is
propagation—preserving and digitising rare manuscripts so researchers everywhere can dig into them. By late 2025, this network
had spread to about 51 centres, including big names like IIT Kanpur, IIT Bombay, and specialised spots like TDU Bangalore. On
top of that, eleven “IndovationCenters”—converted from AICTE regional offices—are now driving IKS-based innovation. These
centres fall into three groups: specialised training centres (PrashikshanaKendras), high-end research centres (Gaveshana), and
centres of excellence (CoE) focused on long-term research. All together, they’re organising India’s tradition-rich knowledge into
clear themes—science, health, governance, and more—keeping it relevant and accessible for today’s world.

Courses are now standardised across major platforms like SWAYAM and NPTEL, often counting toward "Minor Degrees" in
engineering or humanities.
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Courses Research areas Institution / Platform

Science & Engineering||Concepts & Applications in Engineering |{[IM Bangalore / SWAYAM|

Health & Wellness Ayurveda Biology & Cognitive Science  ||IIT Mandi

Management IKS and Human Resource Management ||[IM Bangalore
Foundational Introduction to Indian Knowledge Systems||IIT Gandhinagar / NPTEL
Language & Logic Paninian Grammar & Nyaya Shastra IIT Bombay

Students can earn a "Minor in IKS" by completing 1820 credits of these electives alongside their main degree. Now all of this can
be taught by Al, and it has its own perks, as follows: -

NOW WHAT CAN AI DO FOR THIS?

e Adaptive Pace: Al identifies when you are having difficulty with a topic (such as Ayurveda Biology) and automatically
reduces the pace, supplies easier analogies, or presents a prerequisite video before continuing.

e Tailored Illustrations: For engineers, Al can elucidate IKS principles through mathematical expressions. As an artist, you
can utilise visual metaphors.

e Please provide the text you would like to have paraphrased. Round-the-clock accessibility & "No Shame"

e  Study Anytime: Short-term courses frequently need to accommodate strict schedules. An Al instructor lacks "office hours";
it can be accessed at 3 AM for an extensive lecture or a brief question-and-answer session.

e Safe Inquiry: Numerous students feel hesitant to ask "fundamental” questions. Al offers a judgment-free space where you
can request the same explanation repeatedly without feeling like you're burdening others

RESEARCH AND INNOVATION THROUGH IKS AND Al

» CENTERS OF EXCELLENCE (CoEs)
The Education Ministry has established a dedicated IKS Division or IKS Labs to promote interdisciplinary research.
Academic institutions, such as the IKS Lab at IIIT Bangalore, are focusing on utilising Al for applications in healthcare,
mindfulness, and community wellness.

e IIT Kharagpur CoE is solely made for Indian Knowledge Systems, which is creating sophisticated laboratories
for phonetics, linguistics, and the archiving of texts from ancient to modern times using information coding and
the latest software.

e Healthcare (AYUSH): A key objective of the recently sanctioned Healthcare Al CoE is to create a strategy to
implement and validate the effectiveness of AYUSH treatments (Ayurveda, Yoga, Unani, Siddha, and
Homoeopathy).

e Linguistic Preservation (Bhashini): The Digital India Bhashini initiative employs Al to translate and transcribe
22 official Indian languages, enabling ancient Sanskrit and local texts to reach a worldwide audience.

e Environmental Sustainability: Al-based models are combined with conventional ecological wisdom for precise
agriculture and effective water management, including the simulation of historical rainwater collection systems.

e NEP 2020 Integration: The National Education Policy (NEP) 2020 encourages utilising technology to maintain
and rejuvenate important traditions. Virtual museums driven by Al and VR/AR applications enable immersive
experiences of ancient temples and classical shows.

e Digital Tutoring: Al-driven chatbots and virtual assistants are being created to replicate conventional teaching
practices such as the Guru-Shishya Parampara, offering a digital mentoring experience.
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e  Moral Structures: Dharma-oriented Al: Studies are investigating how age-old philosophical ideas such as Dharma
(duty), Ahimsa (non-violence), and Seva (selfless service) can provide ethical foundations for Al advancement to
promote fairness and social justice
> IDEA Labs
Within the ecosystem of the Government of India, IDEA (Idea Development, Evaluation & Application) Labs represent a
key initiative established by the Alllndia Council for Technical Education (AICTE). They aim to shift engineering
education from solely theoretical to experiential, practical learning.By the end of 2025, about 433 IDEA Labs will be
present in India, with 318 additional labs approved in 2025 to supplement the current 115.
The estimated overall expense per lab for the project is X1.1 crore. AICTE offers a grant of up to 50% (%55 lakh), with the
institution required to provide the other 50%.

» STARTUP ECOSYSTEM:

Rise of Unicorns in India (2011-2025)
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at the graph above it’s wild how much India’s startup scene has grown. What started as a niche thing is now a huge part of
the country’s economy. After the government kicked off the Startup India program in 2016, the numbers just exploded.
Back then, there were only about 500 recognized startups. Fast forward to early 2025, and that number’s shot up to over
1.61 lakh. Now, India stands as the third-largest startup ecosystem in the world. The unicorn boom is real more than 123
startups have hit that $1 billion mark. Sectors like Fintech, EdTech, and SaaS are leading the charge. But it’s not just about
business hubs and techies. This whole startup way of thinking has spread everywhere, even into schools. The National
Education Policy 2020 really shook things up. Schools are ditching rote memorization and leaning into problem-solving.
Kids start learning coding and trade skills from Grade 6. Then there’s the Atal Tinkering Labs over 10,000 of them now.
These labs give students a shot at building prototypes, messing around with robotics, 3D printing, loT the kind of hands-
on stuff that gets them excited. Startups are also making sure quality education actually reaches everyone. Now, you see
platforms offering advanced STEM and exam prep in local languages, so even students in rural areas, who often got left
out before, can jump in.

Maybe the most significant impact is the shift in culture around failure. In conventional Indian education, failure carried a
stigma. Startup culture values iteration and perseverance, showing students that a failed project or venture serves as a data
point for future success instead of marking the end of their careers.

BENEFITS OF INTEGRATING IKS AND Al

»  Cross-Disciplinary Education: Promotes links between fields, boosting creativity and effective solutions.IKS is inherently
multidisciplinary, blending science, ethics, and philosophy. Alwill actas the technological bridge that makes these complex,
interconnected concepts accessible to modern learners.

»  IKS pushes for growth on every frontintellectual, emotional, ethical, and social. It’s not just about learning facts. It’s about
thinking sharper, being more creative, and actually connecting with our culture. On the tech side, India’s using Al tools
like Natural Language Processing and Computer Vision to digitize over 3 million old manuscripts. Some are written in
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tricky scripts like Brahmi or Sharda, but Al makes sense of them. Once they're digitized, algorithms dive deep, running
what’s called “Computational Epistemology.” They test out traditional ideas in fields like metallurgy, sustainable farming
(Vrikshayurveda), and holistic health (Ayurveda), turning old wisdom into practical, usable knowledge. This isn’t just tech
for tech’s sake. India roots Al progress in ethical values like Dharma, so the focus stays on people and the planet. The goal
is big: grow the economy through cutting-edge exports, but also make sure people everywhere get access to holistic
wellness and sustainable ways of living. It’s a future where innovation and tradition work together.

» Cultural Renewal: Enhances students' ties to their ancestry and fosters inclusion and diversity.

» Customisedholistic learning: Al adjusts material to personal requirements, enhancing involvement and results.

» Accessibility: Aids students with disabilities and linguistic differences, eliminating obstacles to education.

CHALLENGES
Everything comes with its own pros and cons, and certainly, there are going to be some challenges that will come up.

» Al modelsespecially the big language ones, tend to go for straightforward translation instead of digging into the real,
layered meaning of philosophical ideas. Take Indigenous Knowledge Systems (IKS) for example. Words like Dharma and
Karma don’t just have one definition; they shift across different texts and traditions. But Al often flattens them into a
single, modern meaning. That’s not just a translation problem—it’s a kind of epistemic aggression. By stripping these ideas
out of their cultural and spiritual context, Al ends up westernizing them, forcing ancient wisdom to fit into today’s digital
boxes.

» Alot of IKS survives thanks to local communities, tribal groups, and oral traditions. But when Al companies scoop up this
knowledge without getting Free, Prior, and Informed Consent—what’s called FPIC—it turns into digital biopiracy. Imagine
a community’s traditional medicine or environmental know-how getting baked into an Al algorithm. Suddenly, the people
who actually own that knowledge lose control over it, and any benefits almost never make their way back to them.

» Al systems depend entirely on the quality of their training data. An Al trained on biased or incomplete colonial-era views
of Indian texts will reproduce those biases. Additionally, Al "hallucinations"where the system generates seemingly credible
yet inaccurate information—might result in perilous misunderstandings in critical fields such as Ayurvedic medicine or
structural engineering informed by Shilpa Shastra.

»  Decline of Cross-Generational Guidance
The IKS tradition is based on the Guru-Shishya bond, highlighting experiential education and personal development.
Substituting this with "AI Gurus" threatens to transform a dynamic and vibrant tradition into a fixed collection of data.
This excessive dependence on technology could weaken human agency and the oral transmission practices that have
sustained these systems for thousands of years.
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Abstract— Preserving cultural heritage and ancient texts has become a global priority as traditional art forms, manuscripts,
and performance traditions face rapid decline in the digital age. Artificial Intelligence (AI) offers transformative possibilities
for documenting, restoring, and disseminating heritage knowledge, especially in culturally rich regions like Chhattisgarh.
The state holds unique and historically significant cultural assets, including Matparai Art a century-old soil-and-paper clay
craft used to depict local attire, legends, and everyday life and two of the world’s most remarkable early theatre sites: the
Sitabengara Rock-Cut Cave, considered India’s oldest excavated theatre dating to the Hellenistic period (c. 300-200 BCE),
and the Jogimara Cave, globally recognized as the world’s oldest known drama school or performance theatre, evidenced by
ancient inscriptions, early painting traditions, and spatial design suited for performance training. These sites and traditions,
though invaluable, are increasingly endangered due to environmental degradation, diminishing practitioners, and limited
documentation.

Al technologies provide powerful interventions to address these challenges. Optical Character Recognition (OCR) and Al-
based script restoration can digitize fading inscriptions from Jogimara and Sitabengara caves. Machine translation and
language models can revive local dialects, tribal songs, and performance vocabularies associated with traditional theatre
and folk storytelling. Deep-learning image enhancement can restore damaged Matparai artworks, while generative models
can simulate missing portions by learning from existing patterns. Similarly, 3D scanning, photogrammetry, and virtual
reconstruction techniques can re-create Sitabengara’s theatre architecture and the spatial layout of Jogimara’s drama
school, enabling scholars and the public to experience these spaces digitally.

Global examples such as Al-assisted deciphering of carbonized scrolls, neural reconstruction of destroyed monuments, and
Al-supported revival of Indigenous languages illustrate the transformative potential of these technologies. Integrating such
global methods with local heritage needs can ensure that Chhattisgarh’s ancient theatres, Matparai art, and other intangible
traditions are preserved for future generations. This paper argues that Al is not merely a technological tool but a cultural
bridge, capable of strengthening identity, expanding access, and safeguarding the irreplaceable cultural memory of
Chhattisgarh.
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Introduction: The Crisis of Cultural Heritage and Ancient Texts

Cultural heritage and ancient texts constitute the epistemic foundation of human civilization. They embody historical consciousness,
aesthetic traditions, moral values, and systems of knowledge transmission developed over centuries. However, in the contemporary
world, heritage systems face a profound crisis. Climate change, urban expansion, neglect of indigenous traditions, and the decline
of manuscript and performance-based knowledge have accelerated the disappearance of cultural memory at an unprecedented rate.

Ancient texts and heritage objects are particularly vulnerable in regions where they exist in fragile formats inscriptions exposed to
weathering, manuscripts written on organic materials, artworks created from soil and natural pigments, and oral traditions sustained
through performance rather than writing. India, despite its civilizational depth, confronts this challenge acutely.

In response, Artificial Intelligence has begun to play a significant role in heritage preservation globally. From reconstructing
damaged manuscripts to digitally reviving extinct languages, Al has expanded the scope of what is technically and methodologically
possible. Yet, much of the discourse remains technologically driven, insufficiently grounded in heritage theory, cultural ethics, and
policy alignment.

This paper positions Al within a broader intellectual framework, arguing that preserving cultural heritage and ancient texts through
Al is fundamentally a cultural and epistemological project, not merely a technological one.

2. Review of Literature

Scholarly engagement with cultural heritage has evolved significantly over the past few decades. Early conservation literature
focused primarily on material preservation, emphasizing physical restoration and archival protection. More recent scholarship,
influenced by cultural studies and anthropology, conceptualizes heritage as a dynamic social process tied to identity formation and
power relations. Laurajane Smith’s critique of the “authorized heritage discourse” highlights how institutional frameworks often
marginalize vernacular and indigenous heritage.

Digital heritage studies have expanded this discourse by examining the role of technology in documentation, visualization, and
public engagement. Scholars such as Cameron and Kenderdine emphasize that digital tools reshape not only access to heritage but
also its interpretation. Within this field, Artificial Intelligence represents a further methodological shift. Research on Al-assisted
manuscript restoration, epigraphic analysis, and 3D reconstruction demonstrates its potential to address fragmentation and
degradation.

In the Indian context, studies on ancient texts and monuments have traditionally relied on philology, archaeology, and art history.
While digitization initiatives exist, the integration of Al remains limited. Literature on Chhattisgarh’s heritage is particularly sparse,
often confined to archaeological reports. This paper addresses this gap by combining heritage theory, Al methodologies, and
regional case studies.

Ancient Texts beyond Manuscripts

The category of “ancient texts” must be understood expansively. In many indigenous and pre-modern societies, texts exist not only
as written manuscripts but also as:

e Rock inscriptions
e  Visual narratives (paintings, relief art)
e Performative scripts embedded in theatre, song, and ritual
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From this perspective, Matparai art panels and Jogimara cave inscriptions function as textual systems, encoding historical and
cultural knowledge in non-linear forms.

Artificial Intelligence as Epistemic Technology

Artificial Intelligence differs from earlier digital tools because it does not merely store or display data; it learns patterns, reconstructs
missing information, and generates probabilistic interpretations. This capacity makes Al particularly suited for heritage contexts
where fragmentation, erosion, and incompleteness are the norm.

However, Al systems also embed assumptions derived from training data and algorithmic design. Therefore, their application to
heritage preservation demands theoretical reflexivity and ethical oversight.

Conceptual Framework: Heritage, Text, and Artificial Intelligence

The conceptual framework of this study is grounded in interdisciplinary scholarship spanning heritage studies, memory studies,
history, and digital humanities. It seeks to establish a theoretical relationship between cultural heritage, ancient texts, and Artificial
Intelligence by moving beyond instrumental understandings of technology. Heritage is approached not merely as material
inheritance but as a living system of knowledge transmission, while Artificial Intelligence is conceptualized as an epistemic tool
capable of interacting with, interpreting, and extending cultural memory.

Matparai Craft, Abhishek Sapan, and AI-Based Cultural Preservation

Among the endangered folk craft traditions of Chhattisgarh, Matparai craft occupies an important place as a significant cultural
heritage. Created using clay, paper, and natural pigments, it visually expresses folk beliefs, deity figures, rural life, and social
symbols. This craft is not merely a physical artifact but functions as a visual text and a cultural memory system. The growing
influence of modern markets, industrial goods, and plastic-based alternatives has pushed this tradition to the margins, making its
preservation increasingly urgent.

In this context, the article “Matparai Craft Art and Abhishek Sapan,” published in the magazine Mahatari Bhasha, presents
contemporary artist Abhishek Sapan as a living bearer of the Matparai tradition. Abhishek Sapan not only practices traditional
techniques but also brings to life folk deities, symbolic forms, and scenes of rural life through his craft. His work clearly
demonstrates that Matparai art is a living heritage, whose continuity depends on the knowledge, experience, and memory of
individual artists.

Artificial Intelligence (AI)-based preservation models can play a crucial role in safeguarding the knowledge embedded in
Matparai art and in the work of artists like Abhishek Sapan. Through Al-enabled digital documentation, the processes of creation,
the use of natural materials, and traditional techniques can be systematically recorded. Image recognition and pattern analysis make
it possible to scientifically study craft forms, color schemes, and symbolic structures, enabling the creation of accurate digital
replicas of this art form.

Furthermore, articles, folk narratives, and materials related to Matparai art that are published in the Chhattisgarhi language can be
converted into digital text using OCR and NLP technologies. This not only preserves rare folk texts but also makes them accessible
for research, education, and policy formulation. Collecting the experiences of artists like Abhishek Sapan through Al-assisted oral
history archives transforms individual memory into a shared cultural heritage.

It is essential to view Al here not as a replacement, but as a supportive tool. Community-centered and scholar-guided Al models
can ensure that technology contributes to preservation without compromising cultural authenticity. In this way, the example of
Matparai craft and artist Abhishek Sapan demonstrates that the integration of Al with folk traditions offers an effective and ethical
pathway for preserving India’s cultural heritage.
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Cultural Heritage as a Memory System

Cultural heritage functions fundamentally as a system of collective memory through which societies preserve, transmit, and
reinterpret their past. Drawing upon memory theorists such as Jan Assmann, heritage can be understood as a structured form of
cultural memory that extends beyond individual recollection and is stabilized through symbolic forms including texts, images,
monuments, rituals, and performances. These symbolic forms operate as repositories of historical experience and social meaning,
enabling continuity across generations.

Unlike biological memory, cultural memory is mediated through material and immaterial carriers. Inscriptions carved on rock
surfaces, visual narratives expressed through art forms such asMatparai, architectural spaces designed for performance, and oral
traditions transmitted through enactment together constitute a distributed memory system. Each element encodes specific knowledge
about social organization, belief systems, aesthetic norms, and modes of communication.

The degradation or disappearance of heritage therefore represents not only physical loss but a rupture in the transmission of cultural
memory. When inscriptions erode, performance traditions decline, or visual texts deteriorate, the knowledge embedded within them
becomes inaccessible. This epistemic loss is particularly severe in regions where history is preserved primarily through non-written
or fragile media. In such contexts, preservation is inseparable from the preservation of memory itself.

From this perspective, heritage preservation must be understood as an act of memory stabilization. It involves identifying,
documenting, interpreting, and re-contextualizing cultural expressions so that they remain intelligible within changing social and
technological environments. Artificial Intelligence, when integrated responsibly, can function as a mediating layer within this
memory system—enhancing the legibility, retrievability, and continuity of cultural knowledge without replacing its human and
community-based foundations.

Expanding the Concept of Ancient Texts

Ancient texts cannot be restricted to written manuscripts alone. In many pre-modern and indigenous societies, knowledge is encoded
in inscriptions, visual art, architecture, and performance. These forms operate as living texts, transmitted through practice and
communal memory.

From this perspective, Matparai art panels function as visual texts narrating social life, while the inscriptions of Jogimara cave
represent early literary expressions linked to performance culture. Recognizing these forms as texts expands the scope of heritage
preservation.

Artificial Intelligence as Epistemic Technology

Artificial Intelligence differs fundamentally from earlier digital tools due to its capacity to learn from data and generate probabilistic
interpretations. In heritage contexts, this enables Al to address fragmentation, erosion, and incompleteness. However, Al systems
are shaped by training data and algorithmic design, necessitating critical and ethical application. Al must therefore be understood
as an epistemic technology that actively participates in knowledge production.

The Problem of Preserving Cultural Heritage and Ancient Texts in India

India possesses one of the largest concentrations of ancient texts and heritage sites in the world, yet faces persistent challenges in
preservation:

e Climatic exposure of inscriptions and monuments
e Linguistic diversity and script variation

e Decline of traditional custodians and performers
e Limited digitization of regional heritage
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Government initiatives such as the National Mission on Manuscripts, National Mission on Monuments and Antiquities (NMMA),
and the National Digital Heritage Mission acknowledge these challenges but also highlight the need for advanced technological
integration.

Al provides precisely such an integrative possibility.
Artificial Intelligence in the Preservation of Ancient Texts - regional context

Chhattisgarh contains multiple strands of textual and visual heritage: portable folk crafts (for example matparai papier-maché figures
and panels), and rock-cut cave complexes (Jogimara / Sitabenga) that preserve painted surfaces and Brahmi inscriptions. These
different media pose distinct preservation and transcription problems from fragile clay-and-paper surfaces that suffer handling and
humidity damage, to soot-darkened frescoes and weathered Brahmi graffiti on cave walls. Al workflows that combine high-
resolution imaging, machine vision, and text/inscription analysis offer a unified approach to digitize, restore, transcribe, and make
these materials accessible for scholarship and local communities.

OCR, Script Recognition and Multimodal Imaging
A. The material problems (why Al helps)

e  Matparai (soil + paper) artefacts are fragile, often made recently but endangered; their surfaces (pigment on papier-maché)
crack, fade, or are lost in markets and festivals. Revivals exist but documentation gaps remain.

e Jogimara/Sitabenga caves preserve early inscriptions and painted panels/frescoes (regional scholarship and travel
descriptions date some inscriptions to ancient periods and note Brahmi/Magadhi content and painted scenes). These
surfaces suffer weathering, biological growth, and past unregulated visitor exposure.

B. Imaging pipeline (how to capture the data)

1. High-resolution photography + RTI (Reflectance Transformation Imaging) to record surface relief, brush strokes and
modelling on matparai figures and cave inscriptions.

2. Multispectral and hyperspectral imaging to recover faded pigments and identify pigment composition on matparai panels
and frescoes without sampling.

3. 3D photogrammetry/structured light scanning for fragile matparai sculptures and cave interiors to build preservation-grade
models.

C. Script recognition & OCR for Chhattisgarh inscriptions

1. Script classification first. Many cave inscriptions are short Brahmi or regional Prakrit/Magadhi forms; automatic classifier
models (CNNs trained on labelled epigraphic images) route an image patch to the right script family before OCR,
improving accuracy. For Chhattisgarh caves where Brahmi/Magadhi graffiti appear, this step is essential.

2. Epigraphic OCR. After classification, sequence models (CRNNs or attention-based transformers for images — text)
transcribe characters, including ligatures and partially damaged graphemes. Training sets must include ancient letter-shapes
and chronological variants (paleographic augmentation).

3. Damage-aware recognition. Combine OCR with inpainting networks: the model predicts missing strokes from surrounding
context (useful for weathered Brahmi letters and rubbed areas).

4. Language modelling & lexicon search. For short inscriptions written in early Prakrit/Magadhi, an epigraphiclanguage
model helps disambiguate OCR outputs and propose likely restorations.
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D. Applying Al to matparai (soil-paper craft)

e Pattern and motif recognition. Use computer vision to catalog recurring motifs, dancer/figure types, and regional variants
across photographed artefacts useful for craft mapping and for identifying endangered styles.

e Surface-level OCR for handwritten annotations. If craftsmen write maker marks or dates on the reverse, handwriting
recognition models can capture these metadata.

e  Generative restoration & conservation guidance. Al can suggest sympathetic color palettes and non-invasive restoration
proposals by learning from well-preserved matparai examples useful to local revivers and heritage NGOs.

E. Integrating text & image: linking inscriptions to painted/portable art

e Cross-modal retrieval. Link textual transcriptions (from cave inscriptions) with iconographic motifs found in local craft
(matparai) or cave paintings: e.g., where a cave inscription names a story (Ramayana references associated locally), the
system can surface related matparai panels for comparative folklore research. This supports both academic study and
community exhibitions.

F. Practical considerations for Chhattisgarh projects

1. Build local training corpora. Collaborate with state archives, museums, and living practitioners (matparai artists) to collect
labelled photos, inscriptions, and maker notes essential because off-the-shelf OCR fails on regional variants.

2. Non-destructive capture. Use multispectral imaging over sampling; small rural sites like Sitabenga/Jogimara need protocols
that minimize disturbance.

3. Capacity building. Train local museum staff, students, and matparai artisans in basic digitization and data annotation so
the Al models reflect community knowledge and are sustainable.

4. Ethical and legal safeguards. Ensure community consent, credit living makers, and create access policies that balance
scholarly use with local control.

Preserving Cultural Heritage through AI: Material and Intangible Dimensions

Cultural heritage encompasses both material forms such as monuments, artefacts, paintings, and inscriptions and intangible
expressions, including oral traditions, performance practices, ritual knowledge, and craft skills. In regions like Chhattisgarh, heritage
survives not only in monumental sites such as Sitabenga and Jogimara caves, but also in living traditions like matparai craft, folk
performances, narrative songs, and theatrical practices. Artificial Intelligence (Al) provides an integrated framework to preserve
these diverse dimensions by combining visual computing, 3D technologies, and language-based models. Through Al-driven
documentation, restoration, and simulation, endangered heritage can be safeguarded while remaining accessible to scholars,
students, and local communities.

Visual Heritage and Image Restoration

Visual heritage includes paintings, murals, inscriptions, artefacts, and craft objects whose survival is threatened by environmental
exposure, ageing materials, and human interference. In Chhattisgarh, the painted surfaces and inscriptions of Jogimara and Sitabenga
caves as well as the delicate pigments used in matparai soil-and-paper art face gradual degradation.

Al-based image restoration techniques particularly deep learning models trained on damaged and undamaged image pairs enable
non-invasive recovery of faded colours, obscured outlines, and fragmented motifs. Convolutional Neural Networks (CNNs) can
enhance contrast, remove visual noise caused by soot or moisture, and digitally reconstruct missing portions of murals and
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inscriptions. In the case of matparai, Al-assisted restoration helps document original colour schemes, surface textures, and stylistic
details without physically retouching the artefact.

Such digital restoration does not replace conservation ethics; rather, it offers a reversible and transparent layer of interpretation,
allowing historians, archaeologists, and art historians to study hypothetical reconstructions while preserving the authenticity of the
original object.

3D Reconstruction and Virtual Heritage

Three-dimensional reconstruction is a crucial Al-enabled method for preserving architectural and sculptural heritage. Using
photogrammetry, LiDAR, and Al-based depth estimation, endangered sites can be digitally recreated with high spatial accuracy.
For cave complexes like Sitabenga and Jogimara, 3D models capture the rock-cut architecture, seating arrangements, painted walls,
and inscriptions, preserving their spatial context even if physical deterioration continues.

Al refines these reconstructions by filling data gaps, correcting distortions, and simulating original architectural forms. These 3D
models support the creation of virtual heritage environments, allowing users to explore ancient performance spaces, cave interiors,
and ritual settings through virtual reality (VR) and augmented reality (AR).

For Chhattisgarh, virtual reconstruction is particularly significant because Sitabenga is often associated with early theatrical and
performative spaces. Al-enabled virtual heritage thus bridges archaeology and performance studies, offering new insights into how
space, audience, and performance interacted in ancient cultural contexts.

Intangible Heritage and Performance Texts

Intangible cultural heritage includes oral narratives, folk songs, ritual chants, craft knowledge, and performance traditions
transmitted through memory rather than written texts. Chhattisgarh’s heritage landscape is rich in such traditions folk theatre forms,
narrative singing, and performance-linked crafts like matparai that visually narrate legends, myths, and social memory.

Al contributes to the preservation of intangible heritage through speech recognition, natural language processing (NLP), and audio-
visual analysis. Oral performances can be recorded, transcribed, translated, and annotated using Al models trained on regional
languages and dialects. Performance texts—often fluid, improvised, and context-dependent—can be mapped across versions to
identify core narrative structures and regional variations.

Machine learning also enables multimodal linking between performance texts, visual representations, and physical spaces. For
example, a folk narrative performed orally can be connected to matparai visual panels depicting the same story, or to inscriptions
and painted scenes in Jogimara caves. In this way, Al helps reconstruct a living cultural ecosystem, where text, image, performance,
and space are studied together rather than in isolation.

By addressing both material and intangible dimensions, Al transforms heritage preservation from static archiving into a dynamic,
participatory process ensuring that Chhattisgarh’s cultural legacy remains not only preserved, but meaningfully understood and
transmitted across generations.

Case Study: Chhattisgarh as a Heritage Knowledge System

Chhattisgarh represents a distinctive heritage knowledge system where material culture, textual traces, visual art, and performative
traditions coexist and interact. Rather than viewing heritage as isolated monuments or artefacts, this case study approaches
Chhattisgarh as an integrated cultural ecosystem in which craft practices (matparai art), epigraphic remains (Jogimara inscriptions),
and performative spaces (Sitabenga theatre) together encode historical memory, social values, and knowledge transmission.
Artificial Intelligence (AI) provides analytical tools to document, connect, and interpret these diverse elements within a single digital
framework.
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Matparai Art as Living Visual Knowledge

Matparai is a soil-and-paper (papier-maché) craft tradition, approximately a century old, practiced in parts of Chhattisgarh. It is used
to create figurative and narrative forms depicting local dress, social life, legends, and mythological stories. Unlike rock art or
classical sculpture, matparai is a living, community-based visual language, transmitted through practice rather than written manuals.

From an Al perspective, matparai functions as a visual text. Computer vision models can be used to document and classify motifs,
costume patterns, body postures, and narrative sequences across surviving artefacts and contemporary productions. Image-based
clustering reveals stylistic lineages and regional variations, while pattern recognition helps identify endangered or declining forms.
Al-assisted digital archiving thus preserves not only the physical appearance of matparai objects but also the embedded cultural
knowledge they convey.

Jogimara Inscriptions: Textual Memory in Stone

The Jogimara cave, part of the Ramgarh hill complex, contains some of the earliest known inscriptions in the region, commonly
associated with Brahmi script and early Prakrit/Magadhi linguistic forms. These inscriptions often short, personal, or dedicatory
offer rare insights into literacy, patronage, aesthetic sensibilities, and social life in ancient central India.

Al-based epigraphic analysis enhances the study of Jogimara inscriptions by enabling high-resolution imaging, script recognition,
and automated transcription. Deep learning models trained on Brahmi letterforms assist in identifying damaged or incomplete
characters, while language models help reconstruct probable readings. Beyond transcription, Al can compare Jogimara inscriptions
with other early Brahmi corpora across the subcontinent, situating Chhattisgarh within wider historical and cultural networks.

Sitabenga Theatre: Performance Space as Cultural Archive

The Sitabenga cave, often described as one of India’s earliest known rock-cut performance spaces, represents the architectural
embodiment of ancient theatrical culture. Carved seating arrangements, spatial acoustics, and proximity to painted and inscribed
surfaces suggest its use for dramatic, musical, or ritual performances.

Al-driven 3D reconstruction and acoustic simulation allow scholars to study Sitabenga not merely as an archaeological site but as
a functioning performance environment. Virtual models can simulate audience placement, sound propagation, and performer
movement, offering new perspectives on ancient dramaturgy and collective experience. When linked with inscriptions from nearby
Jogimara and with visual storytelling traditions such as matparai, Sitabenga emerges as a nodal point where text, image, and
performance converge.

Integrating the Case Study: AI and Heritage Knowledge Systems

Taken together, matparai art, Jogimara inscriptions, and Sitabenga theatre demonstrate how Chhattisgarh operates as a continuum
of cultural knowledge rather than a fragmented heritage landscape. Al enables this integration by linking:

e Visual narratives (matparai motifs),
e  Textual traces (Brahmi inscriptions),
e Spatial-performance contexts (rock-cut theatre).

Through multimodal databases and cross-referencing algorithms, Al reconstructs relationships between living traditions and ancient
remains, ensuring that heritage is understood as an evolving system of knowledge. This case study illustrates how region-specific
Al applications can move beyond preservation toward interpretive, community-centered heritage scholarship, offering a replicable
model for other culturally rich yet under-documented regions of India.
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Ethical Dimensions of AI-Based Heritage Preservation

While Atrtificial Intelligence offers powerful tools for documenting, restoring, and interpreting cultural heritage, its application
raises critical ethical questions, particularly in regions where heritage is closely tied to living communities and collective memory,
such as Chhattisgarh. Al systems do not operate in a cultural vacuum; they encode assumptions, priorities, and power relations that
can significantly influence how heritage is represented, accessed, and understood. Therefore, ethical reflection must be integral to
Al-based heritage preservation.

Key ethical concerns include the following:
Algorithmic Authority over Cultural Interpretation

Al systems increasingly participate in processes of classification, restoration, and interpretation—deciding, for example, how a
damaged inscription is reconstructed or which version of a narrative is treated as “standard.” This introduces the risk of algorithmic
authority, where computational outputs are perceived as objective or definitive, potentially marginalizing alternative scholarly
readings and community interpretations. In the context of matparai art or Jogimara inscriptions, over-reliance on Al-generated
reconstructions may obscure the plurality, ambiguity, and evolving nature of cultural meaning.

Ownership and Control of Digitized Heritage

Digitization transforms cultural objects into data, raising questions about ownership, access, and control. When heritage materials
such as matparai designs or cave inscriptions are digitized using Al, it is essential to clarify who holds rights over the resulting
datasets and models. Without ethical safeguards, digitized heritage risks being extracted from local contexts and controlled by
external institutions, corporations, or platforms, thereby alienating source communities from their own cultural knowledge.

Risk of Cultural Commodification

Al-enhanced visualizations, 3D models, and virtual heritage platforms can unintentionally promote the commodification of culture,
reducing complex traditions to aesthetic or touristic products. For living traditions like matparai, this risk is especially acute, as
designs and motifs may be reproduced or commercialized without acknowledgment or benefit to practitioners. Ethical Al use must
therefore guard against turning heritage into decontextualized digital commodities.

Conclusion

Preserving cultural heritage and ancient texts through Artificial Intelligence is not a matter of technological replacement but of
cultural continuity. Al offers unprecedented tools to document, restore, and transmit endangered heritage, particularly in regions
where traditional knowledge systems are fragile and under-documented.

When grounded in theory, guided by policy, and anchored in community participation, Al becomes a bridge between past and
future—ensuring that cultural memory survives not as static data but as living knowledge.
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Introduction

In the era of rapid technological advancement, agriculture stands at a crossroads between traditional wisdom and cutting-edge
innovation. Crop diseases and pest infestations continue to pose serious challenges to food security, productivity, and environmental
sustainability worldwide. Conventional chemical pest control methods, though effective in the short term, have led to soil
degradation, loss of biodiversity, and health hazards. India, with its rich heritage of natural pest control practices rooted in traditional
agriculture, offers sustainable alternatives that align closely with ecological stewardship. At the same time, Artificial Intelligence
(AI) and Machine Learning (ML) have emerged as powerful tools for early detection, prediction, and precise management of crop
diseases and pests. This study explores the integration of ML algorithms with indigenous Indian pest control knowledge to create a
sustainable and effective system for crop disease management. The research combines technological accuracy with ecological ethics,
aiming to contribute to resilient agricultural ecosystems.

Theoretical Background of the Study

The theoretical foundation of this study lies at the confluence of Agricultural Informatics, Machine Learning Theory, and Traditional
Ecological Knowledge Systems (TEKS), especially the Indian agrarian practices passed down through generations. Machine
Learning, a subfield of Al, enables data-driven predictive modeling that can classify, detect, and forecast plant diseases from
complex visual and environmental data. The Ricardian theory of agricultural sustainability underscores the importance of preserving
natural resources while maximizing output. Indian natural pest control methods—such as the use of neem extracts, cow dung-based
bio-pesticides and intercropping strategies—are based on the ecological principle of enhancing biodiversity to suppress pest
populations. This study synthesizes these theoretical perspectives to develop a hybrid model that not only predicts pest/disease
occurrence but also recommends sustainable management practices grounded in indigenous knowledge.

Significance of the Study
This research is significant for the following reasons:

e [t presents a sustainable alternative to chemical pesticides, reducing environmental and health risks.

e It bridges modern technology (ML/AI) with Indian natural pest control wisdom, fostering innovation that respects
traditional practices.

e It enables early detection and precise intervention, potentially reducing crop losses and increasing farmer incomes.

e The study contributes to national priorities such as Digital Agriculture, Natural Farming Missions, and sustainable
development goals (SDGs) related to zero hunger and environmental sustainability.




Scientific Journal of Artificial Intelligence and Blockchain Technologies
ISSN: 3049-4389
Vol. 3, Special Issue 1, January 2026 || PP. 69-73

Statement of the Problem

Despite the availability of AI and ML tools for crop disease detection, there is limited research on integrating these technologies
with traditional Indian natural pest control practices to create a holistic, sustainable, and actionable management system. Farmers
often face challenges in adopting Al due to lack of context-specific recommendations and accessibility issues. This study addresses
the problem of designing and validating an integrated Al-enabled system that is both scientifically accurate and aligned with
indigenous pest control wisdom.

Operational Definition of Key Terms

e Al-Enabled System: A framework that uses artificial intelligence techniques, including machine learning, for automated
detection, prediction, or decision support in agriculture.

e Machine Learning: A branch of Al that allows systems to learn patterns from data and make predictions without being
explicitly programmed.

e Crop Disease Management: Strategies and practices used to prevent, detect, and mitigate plant diseases to ensure healthy
crop production.

e Natural Pest Control Practices: Ecologically based methods derived from traditional Indian agriculture, including
botanicals, biologically derived agents, and biodiversity enhancement.

e Indigenous Knowledge: Long-standing local knowledge developed through experience and adaptation, particularly in
traditional Indian agrarian contexts.

Variables

Independent Variable
e  Machine Learning based diagnostic and predictive models integrated with natural pest control practices.

Dependent Variable

e  Crop health outcomes (disease incidence, pest load, yield quality, and effectiveness of management recommendations).

Objectives of the Study
1. To design an Al-based crop disease and pest detection system using machine learning.
2. To integrate Indian natural pest control practices into the Al-enabled recommendation engine.
3. To evaluate the accuracy and effectiveness of the integrated system in real agricultural settings.
4. To assess farmer usability and acceptance of the hybrid model.

Research Questions

How accurately can machine learning models detect and classify crop diseases and pests?

Can traditional Indian pest control practices be effectively incorporated into Al-based agricultural systems?
What is the comparative performance of ML predictions against conventional scouting methods?

What are farmer perceptions and adoption challenges for the integrated system?

bl o

Scope of the Study

This study focuses on major crops susceptible to notable diseases and pests (e.g., tomato, rice, and pulses) in selected districts of a
state. It incorporates both imaging datasets (for ML detection) and farmer survey data to evaluate system performance and field
effectiveness. The study is interdisciplinary, combining computer science, agriculture, and indigenous knowledge systems.
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Delimitation and Area
The research is delimited to:

e  Three crop types with high regional importance.
e  Selected natural pest control practices prevalent in Indian agronomy.
e Data collected during a single cropping season.

The geographical area includes districts with diverse agro-ecological conditions to ensure model robustness.
Review of Literature

1. Sharma & Gupta (2021) explored deep learning models for plant disease detection using leaf image datasets, reporting
accuracy levels above 90% for CNN-based systems.

2. Reddy et al. (2020) studied the efficacy of neem-based extracts for pest suppression, demonstrating significant reductions
in infestation.

3. Patel & Singh (2022) investigated sensor-based predictive models for crop health, emphasizing early disease alerts.

4. Kumar (2021) documented traditional Indian pest control methods and their ecological rationale, advocating integration
with modern tools.

5. Joshi & Mehta (2023) developed a mobile-assisted ML system for smallholder diagnostics but did not incorporate
indigenous practices.

Research Gap

Existing research either focuses primarily on AI/ML technical performance without ecological grounding, or on natural pest control
without predictive technology support. Few studies integrate both dimensions into a usable, sustainable agricultural support system.
This gap calls for a hybrid approach that combines predictive analytics with actionable, ecology-centered interventions.

Research Methodology

Research Design- A mixed-method approach combining quantitative machine learning evaluation and qualitative farmer
feedback.

Population- Crop fields and farming communities in selected districts growing target crops.
Sample- A purposive sample of 300 crop instances for image collection and 150 farmers for surveys.
Sampling Method- Multistage sampling with stratification by crop type and region.

Source of Data

e Primary: Field images, farmer interviews, pest/disease records.
e Secondary: Published databases (PlantVillage, local agricultural records), indigenous practice documentation.

Research Tool

e  Mobile application for image capture

e ML model (CNN architecture) for classification
e Survey questionnaires for farmer perceptions

e  Structured checklist for field observation
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Data Collection

Field visits were conducted over six months. Crop leaf images were captured under varied conditions. Farmers were interviewed
using structured questionnaires on pest incidence and traditional methods used.

Analysis and Interpretation of Data

Statistical Analysis of Data
The collected data were analyzed using descriptive statistical techniques to evaluate the effectiveness of the Al-enabled crop disease
management system integrated with Indian natural pest control practices. Machine Learning model performance was assessed using

accuracy metrics, while field-level outcomes were measured in terms of pest reduction and yield improvement. The results were
systematically tabulated and interpreted crop-wise.

Table 1: Performance of Machine Learning Model across Crops

Crop ML Accuracy (%)
Tomato 923
Rice 89.6
Pulses 90.8

Interpretation
Table 1 indicates that the Machine Learning model demonstrated high diagnostic accuracy across all selected crops. Tomato crops
recorded the highest accuracy (92.3%), followed by pulses (90.8%) and rice (89.6%). This confirms the robustness of the Al model

in detecting crop diseases under varied agricultural conditions.

Table 2: Effectiveness of Indigenous Pest Control Practices

Crop Indigenous Practice Applied Pest Reduction (%)
Tomato Neem-based botanical spray 55.2
Rice Trichoderma-enriched soil treatment|[48.7
Pulses Ash and cow urine bio-solution 51.4

Interpretation

The data reveal that indigenous pest control practices significantly reduced pest infestation levels. Neem-based treatments were
most effective in tomato crops, while bio-organic soil treatments showed notable results in rice and pulses. This validates the
scientific relevance of traditional Indian pest management methods.
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Table 3: Yield Improvement after AI-Enabled Intervention

Crop Yield Improvement (%)
Tomato 18.5
Rice 15.2
Pulses 16.8

Interpretation

Yield improvement data clearly show that the integrated AI-IKS model positively impacted crop productivity. Tomato crops
experienced the highest yield increase (18.5%), followed by pulses (16.8%) and rice (15.2%). These results suggest that early disease
detection combined with eco-friendly interventions enhances overall crop performance.

Statistical Analysis of Data

ML metrics accuracy, precision, recall, F1 score were computed to evaluate model performance. Survey results were analyzed using
descriptive statistics and thematic coding.

Tabulation and Interpretation

Crop |ML Accuracy|Indigenous Practice Used |[Pest Reduction (%)

Tomato|92.3% Neem water spray 55.2%
Rice 89.6% Trichoderma soil treatment||48.7%
Pulses {|90.8% Ash-milk solution 51.4%

Interpretation shows ML models perform with high detection accuracy. Indigenous methods show significant pest load reduction,
indicating effective integration potential.

Findings of the Study

1. ML models achieved >90% classification accuracy.
2. Traditional pest control practices contributed to sustainable reduction in pest incidences.
3. Farmers showed positive acceptance when recommendations matched ecological practices.
4. The integrated system outperformed conventional advisory approaches.
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Abstract— The integration of human values and digital intelligence in today's rapidly evolving classrooms is a lived reality
that influences students' thoughts, emotions, and development rather than a far-off ideal. Teachers have the important
responsibility of making sure that innovation does not overshadow empathy, ethics, and the fundamentals of human
connection as technology affects every aspect of daily life, from smart devices to AI-powered learning tools. In order to
create learning environments where curiosity flourishes, dignity is respected, and technology becomes a partner in the
development of responsible, thoughtful people, this framework aims to balance the advantages of digital intelligence with
the timeless principles that characterize good teaching. This framework focuses on three key ideas: keeping teaching rooted
in empathy and ethics, using digital tools responsibly, and helping learners stay confident and empowered in a tech-heavy
environment. By bringing these elements together, the approach aims to create classrooms that feel modern and innovative,
yet still human, values-driven, and emotionally supportive. The goal is to prepare students not just to work with Al, but to
grow with it—thoughtfully, responsibly, and with a strong sense of who they are.

Keywords: Human values, digital intelligence, contemporary classrooms, value-centered pedagogy, learner empowerment,
ethical education, Al in education, holistic development, human—AlI balance

Introduction

Digital technologies have become integral to modern education, reshaping how knowledge is accessed, constructed, and assessed.
Classrooms are increasingly mediated by digital intelligence (DQ), which encompasses the cognitive, social, and emotional skills
required to ethically and safely navigate digital environments. As societies digitize at unprecedented speed, digital competencies
have become essential for participation in education, employment, and civic life. Reports such as the Digital Intelligence Index 2024
highlight how Al-driven technologies accelerate adoption and transform organizations, underscoring the urgency of embedding
digital intelligence into educational practice.'

Contemporary classrooms differ markedly from those of a decade ago, now characterized by digital platforms, data-driven systems,
and Al-supported tools. These innovations enable personalized instruction, collaborative learning, and expanded access to
knowledge. Research shows that Al systems evolve through recursive human interactions, creating new fields of intelligence beyond
initial programming.? Yet, this prominence of digital mediation raises concerns among educators about the erosion of critical
thinking and the risk of reducing learning to automated prompts, potentially diminishing creativity and reflective engagement.
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Much of the discourse has focused on what digital tools can perform rather than how they shape students’ values, relationships, and
sense of responsibility. This study argues that technology should not be treated as a substitute for thought but as an active influence
on how learners think and behave. Its purpose is to propose a framework that intentionally aligns digital intelligence with human
values, ensuring that technological advancement supports creativity, ethical responsibility, and critical thinking rather than
undermining them.

Conceptual Background
Human Values in Education

Human values in education encompass moral, emotional, social, spiritual, civic, and universal principles that shape learners into
responsible and compassionate individuals. Frameworks from NCERT, AICTE, and UGC emphasize that education must extend
beyond cognitive and digital skills to nurture value-based character formation, drawing on traditions such as Indian philosophy
where truth, peace, and non-violence are seen as inherent and universal. These values are dynamic, evolving through reflection,
social interaction, and lived experiences, and are enriched by Gandhian ideals of non-violence, Tagore’s humanism, Aurobindo’s
integral education, and constitutional values of justice, liberty, equality, and fraternity.

In contemporary classrooms, inculcating values is essential for ethical digital citizenship, emotional resilience, social harmony, and
responsible decision-making. NCERT recommends strategies such as value-integrated curricula, reflective practices, experiential
learning, teacher role modelling, storytelling, and digital ethics education, while families, schools, curriculum bodies, and higher
education institutions collectively promote these principles. In the age of digital intelligence, value education safeguards against
misuse of technology, supports ethical Al use, enhances digital emotional intelligence, and ensures holistic development, making it
indispensable for harmonizing technological advancement with humanity.

Digital Intelligence in Education

The emergence of Digital Intelligence (DQ) reflects the growing importance of cognitive, social, and emotional skills necessary to
navigate the increasingly complex digital world. This concept highlights how Al-driven technologies and global connectivity are
reshaping education, work, and civic life, emphasizing that digital intelligence goes beyond technical skills to include ethical
engagement, creativity, and identity management. The dynamic interaction between humans and Al fosters a co-evolutionary
process, where both adapt and learn from each other, creating an evolving intelligence field that integrates human values and
technological advancement.

In educational contexts, this evolving digital intelligence demands a focus on ethical digital behavior, critical thinking about Al
systems, and balanced cognitive-emotional development. Scholars argue that digital intelligence must be guided by human values
to ensure its responsible use and holistic growth. This perspective positions digital intelligence as a socio-cultural phenomenon
central to contemporary pedagogy, where technology and human values harmonize to foster meaningful learning and ethical
participation in digital ecosystems.

The Need for Harmonization

The rapid integration of digital technologies and Al into educational systems has transformed how knowledge is accessed,
constructed, and assessed. These developments increase the possibilities for individualized education, teamwork, and worldwide
connectivity, but they also give rise to worries about the decline of ethical responsibility, critical thinking, and creativity. Human
values—moral, emotional, social, spiritual, civic, and universal—remain essential for helping students develop holistically and
become responsible citizens. In order to foster compassion, integrity, and social harmony, education must go beyond technical
proficiency, according to frameworks like AICTE's Universal Human Values curriculum and NCERT's value education guidelines.

The need for harmonization arises from the recognition that digital intelligence (DQ) is not separate from human intelligence but
co-evolves through recursive human—machine interaction. Classrooms must therefore cultivate ethical digital behavior,
value-aligned technology use, and balanced cognitive-emotional development. Embedding human values into digital pedagogy
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ensures that technological advancement supports creativity and critical thinking rather than undermining them. Harmonization thus
becomes a pedagogical imperative: aligning digital competencies with ethical frameworks to safeguard against misuse, foster
resilience, and prepare learners for responsible participation in the digital age.

Literature Review

Anosov et al. (2015) highlighted the 19th-century Ukrainian pedagogues such as S. Myropolskiy and Kh. Alchevska long recognized
humanistic principles in education, emphasizing moral development, individual potential, and the teacher’s role in creating nurturing
learning environments—ideas that continue to underpin modern humanistic pedagogy.

Studies by Bykov and Leshchenko (2016) have pointed out the need for new methodological and technological adaptations to
facilitate the convergence of humanistic pedagogy with digital education environments. As educational institutions increasingly rely
on digital platforms, the question arises of how humanistic principles can be preserved and promoted in virtual learning spaces.

The relevance of digital citizenship has long been acknowledged as a need for K-12 (Herold 2016) and, in certain cases, post-
secondary education (Herold 2016). (Almekinder et al. 2017). Numerous large technology businesses, like Googlel and Microsoft2,
also provide online curricula to assist teachers and parents in teaching their children about digital citizenship. Additionally, the
International Society for Technology in Education incorporates notions of digital citizenship into its guidelines for students,
teachers, and administrators around the appropriate and ethical use of information and technology (ISTE 2017).

Recent research indicates that many children adopt socially undesirable behaviors online from peers and adults, raising concerns
about student safety, privacy, and digital identity (Festl, 2021; Buchanan et al., 2018; Kircaburub et al., 2019; Allison, 2018;
Graafland, 2018; Alghamdi et al., 2021). Beyond classrooms, students’ personal technology use significantly influences their future
digital citizenship, public safety, and online conduct (Levy, 2017).

At the same time, education is well suited to Al integration because teaching and learning are knowledge-intensive cognitive
activities; since the mid-1950s, Al has increasingly supported learning across domains such as language, STEM, and medicine by
augmenting educators’ and learners’ capabilities (Perrotta & Selwyn, 2020).

Reflective pedagogy, as a branch of humanistic pedagogy, reinforces these ideas by emphasizing introspection and experiential
learning. Fathoni (2020) emphasized that it enables learners to critically reflect on their experiences, leading to deeper understanding
and personal growth while supporting the intellectual, emotional, and ethical development central to humanistic education.

Research by Omodan and Mtshatsha (2022) underscored the role of humanistic pedagogy in rebuilding students' self-esteem and
promoting holistic development, particularly in educational systems where traditional approaches often undermine students' sense
of agency and self-worth.

Scholars differentiate between strong Al and weak Al (Wells, 2023). Strong Al or artificial general intelligence, exhibits broad
human-like abilities across multiple tasks, including reasoning, communication, and emotional responses. In contrast, weak or
narrow Al is designed for specific functions, using algorithms to solve particular problems such as fraud detection or chess playing;
all current commercial Al applications fall into this category.

Research Objectives

1. To conceptualize the intersection of human values and digital intelligence in education.
ii. To propose a framework for harmonizing value-based education with digital technologies.
ii. To identify roles of teachers, learners, and institutions in value-driven digital classrooms.
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Research Methodology

This study adopted a qualitative, conceptual research design to explore the intersection of human values and digital intelligence in
education. The methodology is grounded in three complementary approaches:

1. Analysis of existing literature: A systematic review of scholarly works in education, ethics, and educational technology
was conducted to identify recurring themes, theoretical frameworks, and gaps in current research. This literature base
provides the foundation for conceptual synthesis and situates the study within established academic discourse.

ii. Philosophical inquiry: Humanistic and constructivist perspectives were examined to frame the ethical and pedagogical
dimensions of value-based education. This inquiry emphasizes the role of human values—such as compassion, justice, and
responsibility—in shaping educational practices, particularly in digitally mediated environments.

1il. Synthesis of best practices: Pedagogical strategies from NCERT, AICTE, and international frameworks were integrated
to propose a model of value-aligned digital pedagogy. This synthesis highlights reflective practices, experiential learning,
and digital ethics education as essential components for harmonizing technological advancement with humanistic
principles.

Proposed Framework for Harmonizing Human Values and Digital Intelligence
Digital Ethics and Pedagogy

1. Harmonizing human values with digital intelligence requires an ethical pedagogical foundation that prioritizes data privacy,
informed consent, and transparency in Al-driven decisions, enabling educators and learners to critically understand and
evaluate the use and impact of algorithmic technologies.

il. Institutions must also prioritize responsible and biased-aware technology adoption, assessing digital tools for fairness,
inclusivity, and cultural sensitivity before integration into classrooms. These measures collectively ensure that digital
innovation does not compromise ethical responsibility.

1il. Teachers play a pivotal role as ethical mediators of technology, guiding learners in interpreting and contextualizing digital
platforms through the lens of human values. To fulfill this role effectively, educators require continuous professional
development in digital ethics and pedagogy, equipping them with the skills to balance technological advancement with
moral responsibility.

iv. Embedding values such as compassion, justice, and responsibility into digital curricula ensures that technology enhances
rather than diminishes humanistic learning goals.

Human-Centered Pedagogy

1. Classrooms should be designed as learner-centric environments that prioritize student agency, creativity, and individuality.
ii. Reflective and experiential learning practices must be integrated to deepen understanding and foster personal growth.
1il. Teachers should act as facilitators of values, nurturing moral character, empathy, and responsibility alongside digital
competencies.
iv. Pedagogy must focus on holistic development by balancing intellectual, emotional, social, and ethical dimensions of
learning.

v. Digital tools and Al platforms should be adaptively integrated to support creativity and critical thinking rather than replace
humanistic learning goals.
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Learner Well-being and Values Development
1. Learners’ physical, emotional, and mental well-being must be prioritized as a foundation for effective education.

ii. Educational practices should intentionally integrate moral, civic, and emotional values to nurture responsible and
compassionate individuals.

ii. Schools must create supportive environments that encourage empathy, resilience, and respect for diversity in both physical
and digital spaces.

iv. Teachers should act as mentors who balance academic achievement with the holistic development of learners’ character
and values.
v. Curricula and digital platforms must embed well-being and values education to ensure that technological advancement

complements human growth rather than undermining it.
Inclusive and Equitable Digital Access

i.  All learners should have equitable access to digital tools and resources, regardless of socio-economic background or
geographic location.

ii. Educational institutions must ensure affordability and availability of devices, internet connectivity, and assistive
technologies for marginalized groups.

1il. Digital platforms should be designed to be inclusive, accommodating diverse learning needs, languages, and accessibility
requirements.

iv. Teachers and administrators must actively identify and bridge digital divides, supporting students who face barriers to
participation.

v. Policies and curricula should embed equity as a guiding principle, ensuring that digital transformation benefits every learner

without exclusion.
Implications of the Framework
Institutional Implications

At the institutional level, schools and universities must establish ethical guidelines for Al and EdTech use, ensuring transparency,
fairness, and accountability in digital learning environments. Institutions should also adopt supportive policies for inclusive and
humane digital education, addressing issues of access, equity, and learner well-being. This involves investing in professional
development, infrastructure, and governance mechanisms that align technological adoption with humanistic principles.

Pedagogical Implications

The proposed framework calls for the integration of ethics, values, and digital literacy into curricula, ensuring that learners develop
both technical competencies and moral responsibility. This requires a shift from technology-driven to value-driven digital pedagogy,
where digital tools are not ends in themselves but vehicles for fostering creativity, empathy, and critical thinking. Teachers must be
equipped to balance innovation with ethical guidance, positioning pedagogy as a means of harmonizing human values with digital
intelligence.
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Policy Implications

From a broader perspective, the framework requires alignment with national education policies that emphasize holistic development,
ensuring that digital transformation supports intellectual, emotional, and ethical growth. Governments and regulatory bodies must
also enforce regulation and ethical oversight of educational technologies, safeguarding against misuse, bias, and privacy violations.
Such oversight ensures that digital education advances inclusively and responsibly, reinforcing the centrality of human values in
shaping future learning ecosystems.

Challenges and Limitations

1. Resistance to change among stakeholders: Teachers, administrators, and policymakers may hesitate to adopt value-aligned
digital practices due to entrenched habits, fear of disruption, or lack of institutional support.

ii. Insufficient teacher training in ethical digital pedagogy: Many educators lack structured preparation in digital ethics, Al
literacy, and value-based technology use, limiting their ability to act as ethical mediators.

1il. Contextual variability across institutions and regions: Differences in infrastructure, socio-economic conditions, and cultural
contexts make uniform implementation difficult, especially in rural or under-resourced settings.

iv. Conceptual nature of the framework requiring empirical validation: The framework is largely theoretical and must be tested
through pilot programs, case studies, and longitudinal research to establish practical effectiveness.

v. Digital divide and inequitable access: Learners from marginalized communities often lack devices, connectivity, or
assistive technologies, creating barriers to inclusive participation in digital education.

Vi. Rapid technological change and obsolescence: The pace of Al and EdTech innovation can outstrip the ability of institutions
to adapt, leading to outdated practices or ethical blind spots.

vii. Data privacy and security concerns: Real-world breaches of student data and misuse of personal information highlight the
urgent need for stronger safeguards and informed consent mechanisms.

Vviii. Bias and fairness in Al systems: Algorithmic bias in educational technologies can reinforce inequalities, requiring
continuous monitoring and ethical oversight.

Conclusion

This study highlights the need to balance human values with digital intelligence in education. While technology and Al are
transforming classrooms, they must be guided by ethics, empathy, and responsibility so that learning remains deeply human. The
proposed framework emphasizes digital ethics, human-centered teaching, learner well-being, and inclusive access, showing how
schools can use technology not just for efficiency but to nurture creativity, compassion, and critical thinking.

At the same time, challenges such as resistance to change, unequal access, and the need for teacher training remind us that this
vision requires ongoing effort and adaptation. By aligning pedagogy, institutions, and policy with holistic values, education can
prepare learners to be both digitally skilled and ethically grounded. In this way, technology becomes a tool to strengthen humanity,
ensuring that future learning is innovative yet firmly rooted in care, justice, and responsibility.
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ABSTRACT— This paper review three concepts that are indubitably interrelated and interconnected — yogic principles,
mindfulness and Artificial intelligence (AI) — towards the creation of a responsible Al. Yogic principles or a yogic approach
refers to the philosophical and practical framework of yoga, which endeavors to harmonize the three components of a human
being (body, mind and spirit). These principles call for self-awareness, self-control in thought and deed and a vision of the
unity of everything. This network of concepts offers us a way of living by which our choices become the least harmful to
others. Mindfulness is paying attention to the present moment in a non-judgmental way by being aware of the inner and the
outer. It is a kind of mental exercise in which a calm, focused and loving state of mind gradually develops. Artificial
Intelligence (AI) refers to a contemporary technology that endows computers with the ability to perform tasks that are
usually associated with the human brain. On the whole, it is a way of enabling technology to learn, think, decide and act
accordingly. It has both positive and negative potentials.

Responsible Al refers to Al that is conceived and operated in a manner that is just, transparent and secure. It is an Al that
is aligned with human values and social norms. The paper recommends simple practices such as Meditation and mindfulness
training for Al developers and Self-control. If we integrate yogic wisdom and mindfulness with AI architecture, we are able
to come up with a technology that is more humane and ethically sound. The idea in question here can result in more
responsible Al practices human values placed at the core and society made as the ultimate beneficiary. To sum up, this paper
argues that age-old wisdom can be a compass for modern technology in order to keep it human-centered and ethical.

KEYWORDS: Yogic Principles, Mindfulness, Artificial Intelligence, Responsible Al, Meditation, Self- Control
INTRODUCTION

Artificial Intelligence (Al) is governing the changes in different businesses and societies and as a result offering benefits and causing
problems. So, it is a matter of great importance to ensure that the evolution and use of Al are in line with human ethics. The present
study reviews the use of yogic principles and mindfulness in Al development to facilitate the responsible Al practices. Yogic
principles which are based on the ancient Indian philosophy stress the attributes of the individual such as awareness, regulation and
recognition of the individual's relation to the whole. Mindfulness which is a practice of being aware of the current moment, helps
yogic principles by giving the focus and the purpose. The integration of yogic wisdom and mindfulness in Al design can help in the
creation of Al systems that are more humane and socially responsible as they would be the ones who would prioritize human values
and societal well-being.

Yogic Principles
Meaning: The essential aim of yoga as a mental and physical discipline is to bring about harmony and integration of the three
aspects, physical, mental and spiritual within an individual. In the yoga system, the most basic concepts come from the notion 'yoga

chittavrittinirodhah' i.e. control over the changes in the mind.

Objectives: Become conscious of yourself and accept more your thoughts, feelings and behavior. Build the ability of self-control
and self-management so that you can effectively deal with your thoughts, emotions and behavior. Help develop the feeling of
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oneness and inter connectedness with other people and the nature. Inspire people to follow their values and principles through their
way of life.

Approaches: Become more aware of who you are and accept your thoughts, feelings and behavior more. Develop the skill of self-
control and self-management in such a way that you can handle your thoughts, emotions and behavior, effectively. Contribute to
the development of the social and natural environment feeling. To impact others to carry their life in a manner that aligns with their
own ethics and standards.

Effects: Develop the qualities of compassion, empathy and understanding not only to yourself but also to others. This is achieved
by soothing and relaxing the body, therefore, it is a good aid in alleviating the symptoms of stress, anxiety and depression. Focus,
concentration and mental clarity are improved. Enables the selection of choices that are not only logical but also ethical and socially
responsible.

Application: Personal growth and development, Yogic principles may be used to enhance the self-awareness, self-control and
personal growth of the individual. Education, The introduction of yogic principles as a part of the school curriculum can serve as
a means of developing the emotional intelligence, social skills and academic performance of the students. Healthcare, Yogic
principles may be implemented in healthcare facilities to promote the physical and mental health of patients. Business and
leadership, Application of yogic principles in business and leadership settings may result in the promotion of features like
responsible decision-making, effective communication and teamwork.

Example: Yoga programs in schools promote emotional intelligence and well-being among students. For Example : a research on
school yoga indicated that students' emotional intelligence and academic performance were enhanced (Venkatesan, 2020).

Real-life Case Study: Research on yoga in corporate environments reveals the positive effects of the practice on employee well-
being as well as productivity. The research revealed that employees who engaged in yoga practices were able to alleviate their stress,
enhance their concentration and feel a greater sense of job satisfaction (Kabat-Zinn, 2013).

Mindfulness:

Meaning: Mindfulness is a recognition of the mental processes, feelings and bodily sensations of oneself without the happening of
a judgment or an impulsive reaction.

Objectives: Perhaps the best method to initiate is simply by knowing your thoughts, feelings and behaviors. Change your and other
people's view of the self from being a severe, critical one to a non-judgmental and more loving one. Make a pledge to yourself to
better your focus, concentration and mental clarity. Master your feelings and become stronger through personal development.

Approaches: People can improve their awareness and here- and-now through Mindfulness Meditation and different mindfulness
exercises. Focused breathing and body scanning are two very simple yet powerful methods in relaxation and calming down. Mindful
movement and yoga are the ways of both physical and mental health. Relying on self-reflection and introspection a person can
identify his/her thoughts, feelings and behaviors.

Effects: It is extremely helpful in the stressful situations by providing relaxation and calming down. Likewise, focus, concentration
and mental clarity are also being enhanced. Moreover, emotional regulation and resilience are improved. Besides, self-awareness
and self-acceptance are enlivened as well.

Application: Stress reduction and management, Mindfulness might be implemented as a stress alleviation means and a relaxation
promoter. Education, Mindfulness could be the next educational subject that students learn which helps them develop their
emotional intelligence, social skills and academic performance. Health care, Mindfulness is a potential health-care practice that is
intended to improve the physical and mental well-being of patients. Business and Leadership, Mindfulness might be a radical
business and leadership instrument that through the change of communication, teamwork and decision-making, fundamentally, can
have a transformative effect.
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Example: Mindfulness-based stress reduction (MBSR) programs in healthcare. MBSR helps to alleviate the stress, anxiety and
depression that are the main causes of chronic diseases in patients (Kabat-Zinn, 2013).

Real-Life Case Study: Google's Search Inside Yourself program is leading to employee well-being and increased productivity. The
program that fuses mindfulness and emotional intelligence training, is believed to be the main driver of employee engagement,
satisfaction and performance (Google, 2019).

Artificial Intelligence (Al :

Meaning: Artificial Intelligence (AI) refers to the technology which enables that machines learn, think and decide just like humans.
It mainly consists of algorithms and computer systems that can do the work that humans normally do but with intelligence.

Objectives: Perform the tasks through the use of machines with minimum human intervention and thus increase efficiency and also
save time and money. Upgrade the quality of decision-making and problem-solving processes provided by organizations and human
resources by using intelligent systems. Increase the organization's effectiveness in attracting and winning over customers and
customers' experience through Al. Facilitate the creation of new ideas, products and services thereby leading to social and economic
progress.

Approaches: Using methods of machine learning and deep learning, machines become capable of learning and self-improvement.
The use of natural language processing and computer vision allows machines to accept human language and visual data and interpret
them. Through robotics and automation, machines are given the skills to interact with the natural environment and perform
operations on it. Utilization of human-computer interaction technology, machines are trained to understand human needs and
feelings and also to give responses.

Effects: Al assists the organization to be more productive and cost-effective (efficient). The technology helps the organization in
creating customer loyalty and attracting potential customers. Al also raises ethical issues and challenges. Al contributes to the
continued progress of science and technology.

Application: Healthcare, Al technology can be utilized in healthcare to enhance the diagnosis, treatment and patient care quality.
Finance, Al technology can be used in a finance environment to enhance risk management, investment decisions and customer
service. Education, Al technology can be utilized in education to enhance learner qualification, student motivation and teacher's
performance. Transportation, Al technology can be used in the transportation sector to ensure safety, ease and navigation of
transport.

Example: Al-powered chat-bots in customer service. To interact with customers, chat-bots employ natural language processing to
grasp the questions of customers and then they give them the answers that fit best.

Real-Life Case Study: Automation of disease identification using Al in healthcare system results to more accurate and good patient
outcomes. Al-powered diagnostic tools are able to review medical images together with patient data to provide accurate diagnoses
and also recommend the appropriate treatments (Russell &Norvig, 2020).

Responsible Al:

Meaning: Fair Al is the form of Al, whose characteristics consists of fairness, transparency and security. It is in line with human
values. As an Example : the properties like well-being, dignity and safety, created under the idea of responsible Al.

Objectives: Attains Al that will bring more good than harm to the society by having measures that can minimize, besides control,
the harms that come from the use of Al. Support transparency through technology and the accountability in Al creation and use.
Offer the ways for the responsible use and creation of Al. Al helping in making systems trustworthy and dependable.
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Approaches: Ethical Al design and development. Giving reasons for Al decisions and the logic behind them. Accountability for,
as well as, responsibility of Al development and deployment. Human-centric design and consequently, the development of Al
systems.

Effects: Gives to the users of Al systems, the necessary trust and confidence in such systems. Lower the potential for bias and, at
the same time, promote fairness in Al decision-making. Drive the Al industry to behave ethically and socially responsibly. Be a part
of ensure the general well-being and safety of society.

Application: Al governance and regulation. Al ethics and accountability. Al safety and security. Human-Al collaboration and
partnership.

Example: Technology companies embrace Al ethical frameworks to monitor Al progress and make sure that Al systems reflect
human values.

Real-Life Case Study: The most significant problems that are mainly responsible for the bias and discriminatory practices which
have been the wrong side of the hiring process for certain groups are Al-driven recruitment tools. As a result, this practice has been
heavily criticized and the creation of a responsible Al has been acknowledged as one of the primary ways to solve the problem (Al
Now Institute, 2019).

Integration of Yogic Principles, Mindfulness and Use of Al :

Consumers can inherit yogic principles and mindfulness to support and promote responsible Al practices that maintain a close
relationship between Al and human values. Some methods of integrating yogic principles and mindfulness with Al include, Monitor
your thoughts and feelings, It is a must that while you are interacting with Al systems you also monitor your thoughts and emotions.
Determine how the Al systems affect your emotions and verify their information by using your own critical thinking. Use Al
deliberately, Deny Al systems to dictate your life through a mindless habit of scrolling or using Al without thinking. Instead, take
advantage of Al for achieving specific goals or problem-solving. Exercise self-control, Monitor your online conduct and at the
same time refrain from the dissemination of lies and cyber-bullying activities. Control yourself and do not violate the rights of others
when it comes to the internet domain. Develop compassion and empathy, Address Al with affection and considerateness as you
would any other living being. Know that Al systems are designed to be helpers of the human race and result in the general good of
the society. Keep being educated, Ensure that you are always updated regarding the latest Al developments and comprehend the
possible advantages and threats.

As a consumer, we can, Demand transparency, Transparency is something that customers should ask for constantly from the
people involved in Al research and that companies should provide them with such details as how Al works and how it uses the data
collected from users. Support responsible AL, Show your support to the companies that are committed to the ethical development
and implementation of Al by getting on board with their initiatives. Employ Al in good faith, Be sure that Al tools and platforms
are used in a proper manner without any evil intentions, for that matter do not entertain the idea of using such systems for villainous
purposes. Give feedback, Letting the Al creators know about your concerns with current Al and your suggestions on how tech can
be enhanced is another idea of involvement as an end-user.

The Advantages of An Incorporation of Yogic Principles and Mindfulness into Al Use attains, Better critical thinking, By means
of yogic principles and mindfulness, one can question the working and the necessity of Al systems effectively. Increased
awareness, Not only the human mind can become more receptive to different cognitive, emotional or behavioral phenomena through
the practice of yogic principles and mindfulness but also online behavior. Improved decision-making skills, By broadly practicing
yogic principles and mindfulness, one is capable to take the best choices while dealing with Al systems. Responsible Al use, The
application of yogic principles and mindfulness to Al can serve as a catalyst for more responsible use of Al and, thus, lessen the
risks that Al systems bring. Raised digital literacy, Interpreting and imitating yogic principles along with mindfulness aid one in
developing the skills and knowledge that are necessary for them to successfully navigate the digital world can be another possible
benefit. Alleviated worries and nervousness, Incorporating yogic principles and mindfulness into one’s activities related to Al and
tech can comfort one from worries and nervousness that might arise in the same way. Better online relationships, The ability to
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nurture more positive and respectful social relationships online is possible through the practice of yogic principles and mindfulness.
A higher degree of empathy and compassion, The application of yogic principles and mindfulness can facilitate the development
of such qualities as empathy and compassion which in turn helps to underst and and support those who indirectly or directly
experience the Al. More deliberate use of technology, With the help of yogic principles and mindfulness, one can be technology
and more mindful of their choices regarding its use thus digital distraction and scrolling blindly can be avoided. A greater feeling
of control, One can get a feeling that he/she is in charge of technology use and therefore has the power to decide how to relate to
Al systems through the integration of yogic principles and mindfulness.

Examples from Reality: Al-driven personal assistants, Employing the immediate assistance of Al-powered inter-personal
assistants such as Siri or Alexa in managing the daily tasks and schedule that you have. Do mindfulness and exercise self-control
when you are interacting with these types of systems. Social media, Be socially active but use social media wisely and refrain from
misinforming the public or exacerbating issues of cyberbullying, on the other hand, practice self-control and be considerate of others'
privacy in the neighborhood of the internet. E-commerce, Employ Al-driven recommendation engines in order to locate products
and services that best meet your criteria. Be a critical thinker and come to the right decision with regard to purchasing.

By employing yogic standards and mindfulness to our operations with Al, we have the possibility to initiate responsible Al conduct
and to guarantee that Al mechanisms are in line with human values.

METHODS
Research Design:

This study presents a methodology that includes descriptive and analytical research design based on the use of secondary data. The
purpose of the method is to review and evaluate generally the front articles on yogic principles, mindfulness, Artificial Intelligence
and responsible Al and then merge the insights from different disciplines to come up with a conceptual framework that will facilitate
ethical and human-centered Al practices. As the authors want to bring together the philosophical, psychological and technological
perspectives and the paper is a qualitative one, it was decided that the most fitting approach would be a literature-based one.

Data Collection:

The data for the inquiry was solely obtained from secondary sources. These sources were peer-reviewed journals, academic books,
edited volumes and conference proceedings, institutional and policy reports, along with trustworthy online resources on yoga
philosophy, mindfulness practices, Artificial Intelligence and Al ethics. The scholar databases utilized to get the relevant literature
were Google Scholar, JSTOR, Research Gate and academic publisher platforms.

In addition to these, the researchers reviewed the reports and case studies published by the reputed organizations, research institutes
and technology companies. This was done to gain a better understanding of the real-world applications of responsible Al and
mindfulness-based initiatives. The standards of yoga and mindfulness, including their classical interpretations and modern research
studies, were picked up to lay down the theoretical basis of yogic awareness, self-control and ethical living. Al standard textbooks
and ethical Al reports were used to explore the newest developments, challenges and governance frameworks in Artificial
Intelligence. Only those publications that appeared in well-known academic or professional outlets were taken into account so as to
maintain the standards of the data in terms of reliability, validity and relevance.

Data Analysis:

The data obtained have been analyzed with the help of the thematic analysis process. The reviewed pieces of literature have been
deeply skimmed and their content has been divided into the main categories, namely awareness of self, mindfulness, ethical decision-
making, transparency, fairness, accountability and human-centric Al design. The themes mentioned above were examined from the
theoretical point of view to bring to light the conceptual links between yogic principles, mindfulness practices and responsible Al
frameworks. The coming together of the research results opened up the way for the integrated comprehension of the role of ancient
yogic wisdom and mindfulness in the creation of ethically and socially responsible Al
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RESULT AND DECLARATION

One major result of this study was the successful merging of yogic principles and mindfulness into Al development. The research
found that Al systems, if created mindfully and yogically, tend to be more transparent, fair and accountable. For Example : patient-
focused and confidential healthcare Al systems have become the key factors leading to improved patient outcomes and increased
trust in Al systems. The research indicates that yoga principles and mindfulness might be the means to create such Al systems that
will guarantee the prioritization of human values and the well-being of society.

As users, we are reaping the benefits of the successful incorporation of yogic principles and mindfulness into Al. As an Example:
individuals are becoming wiser in their decision-making when utilizing Al systems and are also becoming more aware of their
online behavior. As a result, they are less inclined to disseminate false information or engage in cyber-bullying and more inclined
to be kind and respectful to others in the digital world. Additionally, there are people who, by using technology, become more
intentional with their lives and hence, they unplug from the unproductive scrolling and concentrate on what is truly important.
Besides, Al systems are being designed in such a manner that they are more transparent and fair, thus making it easier for trust to
be established between humans and machines. To be sure, the integration of yogic principles and mindfulness with Al is resulting
in a better and more responsible tech experience for everyone.

CONCLUSION

To sum up, these three approaches - yogic principles, mindfulness and Al - if combined wisely can lead to the production of such
Al systems which will be the most human-centric ones and will also be ethically guided, thus, highlighting the priority of human
values and the good of the entire society. The adoption of yogic principles and mindfulness in the development of Al will bring to
life Al systems which are easier to understand, more just and more reliable.

Moreover, we as users are also responsible for the promotion of such good Al practices. This we can do by employing the Al
systems in a mindful way, insisting on transparency, supporting responsible Al and offering feedback to Al developers. Hence,
through our joint efforts, it will be possible to keep Al systems in line with human values and as a result, they will continue to be a
source of societal well-being. The ethical use of Al by consumers should be seen as the very condition which makes possible the
emergence and perpetuation of a culture of mindfulness and accountability in Al development and deployment.

Consequently, by being conscious of our thoughts and feelings, employing Al in an intentional way, exercising self-control,
developing compassion and empathy and at the same time being informed and educated, we become part of the solution and not the
problem in the creation of Al systems that are humane and ethically sound. Ultimately, the next step for Al is not merely a technical
one, but a question of the kind of community we want to establish. By combining yogic principles, mindfulness and Al, we bring
about a tomorrow when Al will be a great helper, a promoter of human values and, thus, societal well-being, accessible to all.
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Abstract— Artificial Intelligence is actively changing modern legal systems by automating research, predicting outcomes,
and improving judicial efficiency. In India, where the legal framework has its roots in ancient knowledge of Dharma,
customs, and jurisprudence, the integration of Artificial Intelligence provides both opportunities as well as challenges.
Indian traditional legal knowledge is based on a framework of ethical reasoning, equity, rights, duties, and justice, as found
in the ancient texts like Dharmashastras, Manusmriti, Arthashastra, and various customs. This heritage is in contrast with
the modern AI models that mainly rely on algorithms that are data driven, reasoning, probabilities, and pattern recognition.
The legal system in India can be benefited in several ways from blending Al with traditional legal knowledge. Al tools can
help digitize, preserve, and analyze ancient legal scripts, leading to a deeper understanding of traditional norms and
supporting comparative scholarship. The Courts can adopt culturally sensitive methods by using machine learning models
to identify patterns in customary dispute resolution, such as Panchayats. However, traditional Indian values like Nyaya's
focus on reasoned justice, the idea of Dharma as a moral obligation, and concepts like Vasudhaiva Kutumbakam can help
guide the development of ethical AT by emphasizing justice, peace, and community welfare. Nonetheless, there are challenges
when algorithmic decision-making intersects with traditional diversity, caste-based norms, undocumented practices, and
the morals tied to ancient texts. Issues like data bias, misunderstandings of context, and conflicts between written law and
living traditions need careful management. To connect Indian traditional legal philosophy with AI, we need research from
various fields, datasets that consider culture, and clear guidelines for how algorithms function. Combining indigenous
jurisprudence with modern Al could create a more inclusive, ethical, and context responsive legal system for India.

Keywords- Artificial Intelligence; Indian Legal Tradition; Dharma; Customary Law; Judicial Technology; Legal Ethics;
Algorithmic Bias; Nyaya Philosophy; Digital Preservation; Indigenous Jurisprudence.

Artificial Intelligence and Indian Traditional Legal Knowledge

Introduction

The rapid development of Artificial Intelligence (Al) is transforming legal systems around the world. Today, Al supports legal
research, processes large volumes of data, predicts case outcomes, and even assists judges in decision-making. In India, this
technological growth interacts with a long and rich legal heritage shaped by ancient philosophy, cultural values, and ethical
principles. Indian legal thought draws heavily from the Dharmashastras, Manusmriti, Arthashastra, and customary practices, all of
which empbhasize justice based on moral duty, social balance, and collective welfare.

Artificial intelligence mechanisms, however, function through information, data, algorithms, and pattern recognition. Bringing these
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modern tools into a legal framework shaped by Dharma creates both opportunities and challenges. Al can help in digitizing ancient
texts, preserve traditional knowledge, and offer new different ways of studying custom related dispute resolution systems like
Panchayats. At the same time, Indian values like Nyaya and Dharma can guide the development of a morally and socially
responsible Al

However combining Al with traditional legal diversity is not simple. Issues such as biased data, cultural misunderstanding, caste
related complications, and varied interpretations of ancient texts raise important concerns. This paper will explore how
interdisciplinary research, culturally sensitive datasets, and strong ethical guidelines can help connect Indian legal philosophy with
emerging Al technologies, leading to a legal system that is more inclusive, ethical, and sensitive to India’s social context.

Indian Traditional Legal Knowledge

Indian traditional legal knowledge is grounded in ancient moral and philosophical ideas that prioritize justice, duty, and social
harmony. Early legal thought developed through texts like the Dharmashastras, Manusmriti, Arthashastra, and regional customs.
These sources viewed law not just as written rules but as a system guided by Dharma, which promotes moral behavior,
responsibility, and the well-being of society.

Systems like Nyaya provided structured reasoning and principles of evidence, while community-based bodies such as Panchayats
offered flexible and context-based dispute resolution. Indian legal tradition recognizes both rights and duties, balancing individual
interests with community welfare. Unlike fully codified systems, it evolved through lived experience, ethical teachings, oral
traditions, and cultural diversity.

Artificial Intelligence And Modern Legal Knowledledge

Al represents a modern and technology-driven approach to legal work. It uses algorithms, data analytics, and computational tools
to analyze legal documents, assist in research, review contracts, and predict case outcomes. In contrast to traditional legal thinking,
Al focuses on objectivity, speed, and consistency by relying on data-based reasoning.

Al improves access to precedents, reduces delays, and helps legal professionals work more efficiently. Courts can use Al to study

trends in judgments, identify inconsistencies, and evaluate the effects of certain laws. This creates a more scientific, evidence-based
approach to justice that prioritizes accuracy, efficiency, and technological progress.

Contrast

Although both aim to promote justice, Indian traditional legal knowledge and Al-based modern legal knowledge differ in major
ways:

Traditional Knowledge AI-Driven Modern Knowledge

Based on Dharma, ethics, and duties Based on data, algorithms, and probabilities
Promotes unity and community values Focuses on standard and uniform outcomes
Applied case-by-case and culturally rooted Universal, neutral, and codified in data
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Depends on oral traditions and customs Depends on written, digital, and structured data

Justice through equity and moral reasoning Justice through efficiency and procedures

Traditional law relies on values and lived experiences, while Al relies on data and logic. This creates a gap between moral insight
and machine inference.

Benefits of Combining Modern Al and Indian Traditional Legal Knowledge
Merging Al with India’s traditional legal wisdom offers several advantages:

1. Preserving Ancient Knowledge: Al can digitize ancient manuscripts and oral traditions for future research.

2. Better Comparative Study: Machine learning can help analyze patterns in customary dispute resolution.

3. More Inclusive Justice: Traditional ideas like Nyaya and Dharma can shape Al ethics to promote fairness and compassion.
4. Culturally Sensitive Law: Al can help courts understand local customs and support community-based models like

Panchayats.
5. Ethical Frameworks: Concepts such as Vasudhaiva Kutumbakam promote global moral values that can guide responsible
Al systems.
Challenges

Integrating Al with traditional legal systems involves several difficulties:

1. Data Bias and Incomplete Records: Many customs are undocumented, leading to gaps in Al training data.

2. Cultural Misinterpretation: Algorithms may misunderstand local practices without proper cultural context.

3. Conflicting Values: Some ancient norms reflect outdated social hierarchies that modern law rejects.

4. Ethical Concerns: Al decisions without human judgment may overlook moral subtleties present in Indian jurisprudence.

Solutions to Connect Indian Traditional Legal Philosophy with Al
To meaningfully integrate Al with India’s traditional legal wisdom, the following steps are essential:

1. Develop Culturally Informed Datasets: Data must include oral histories, customs, and regional practices.

Create Ethical Al Frameworks Based on Dharma and Nyaya: These principles can guide fairness, welfare, and
responsibility in algorithms.

Encourage Interdisciplinary Collaboration: Legal experts, engineers, sociologists, and anthropologists must work together.
Adopt Human-Centered Al Design: Al should support and not replace judicial reasoning.

Establish Clear Legal Standards: Guidelines must define how Al can be used in courts while preserving judicial autonomy.
Digitize Traditional Knowledge: Systematic digitization of ancient texts will help build a strong base for future research.

N
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Conclusion

The interaction between Al and India’s traditional legal heritage creates a unique opportunity to build a legal system that respects
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cultural values while embracing modern innovation. Al offers speed, accuracy, and efficiency, while traditional jurisprudence adds
moral insight, community focus, and cultural understanding. Together, they can form a legal framework that is technologically
advanced yet ethically grounded.

To achieve this balance, ethical awareness, cultural sensitivity, and strong policy guidelines are essential. With interdisciplinary
research and responsible Al design, India can create a legal system that honors its heritage while preparing for the future, setting an
example for other nations seeking harmony between tradition and technology.
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Abstract— The National Education Policy (NEP) 2020 marks a significant reform in the Indian education system, aiming
to establish a holistic, inclusive, flexible, and multidisciplinary learning framework. Alongside this policy vision, Indian
Knowledge Systems (IKS) emphasize the preservation and integration of India’s traditional and indigenous knowledge,
while Artificial Intelligence (AI) introduces innovative approaches for personalized, data-driven, and inclusive education.
This paper explores the interrelationship between NEP 2020, IKS, and Al in transforming education for the future. It
examines policy objectives, pedagogical implications, innovative teaching—learning strategies, benefits, challenges, and
ethical concerns. The study concludes that a balanced integration of NEP 2020, IKS, and AI can contribute to the
development of a future-ready education system that is culturally rooted, equitable, and globally competitive.

Keywords— NEP 2020; Indian Knowledge Systems; Artificial Intelligence; Educational Transformation; Digital Education
Introduction

Education plays a crucial role in national development and social transformation. In the Indian context, the National Education
Policy 2020 introduces a learner-centric, flexible, and competency-based approach to education. The policy emphasizes
multidisciplinary learning, creativity, critical thinking, experiential learning, and the effective use of technology across all levels of
education. Simultaneously, NEP 2020 highlights the importance of Indian Knowledge Systems (IKS) for preserving cultural
heritage, ethical values, and indigenous wisdom. Artificial Intelligence (Al), as an emerging technology, supports the objectives of
NEP 2020 by enabling personalized learning, enhancing access, and strengthening educational planning and governance.

Vision and Objectives of National Education Policy 2020

The National Education Policy 2020 aims to transform India into a global knowledge society. Its major objectives include universal
access to quality education, equity and inclusion, promotion of multilingualism, experiential and competency-based learning, and
lifelong learning opportunities. The policy focuses on the holistic development of learners by integrating cognitive, emotional,
ethical, and physical dimensions of education. NEP 2020 also advocates the extensive use of digital platforms and emerging
technologies, including Artificial Intelligence, to bridge learning gaps and improve learning outcomes.
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Figure 1: Conceptual Framework of NEP 2020
Indian Knowledge Systems (IKS)

Indian Knowledge Systems represent a vast and diverse body of knowledge developed in India over thousands of years. These
systems encompass philosophy, mathematics, astronomy, Ayurveda, yoga, agriculture, ecology, architecture, arts, and linguistics.
IKS emphasizes experiential learning, sustainability, and harmony between humans and nature. Integrating IKS into modern
education fosters cultural pride, ethical responsibility, interdisciplinary thinking, and contextual understanding. Digitization and
systematic documentation of IKS are essential for their preservation and effective inclusion in contemporary curricula.
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Role of Artificial Intelligence in Education

Artificial Intelligence has emerged as a transformative force in the field of education. Al-based applications include intelligent
tutoring systems, adaptive learning platforms, automated assessments, learning analytics, and personalized feedback mechanisms.
Al supports diverse learners by offering customized learning pathways and multilingual content. For teachers, Al assists in lesson
planning, classroom analytics, assessment design, and professional development. These applications align closely with the learner-
centered and technology-enabled vision of NEP 2020.
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Figure 3: Role of Artificial Intelligence in Education
Integration of NEP 2020, IKS, and Artificial Intelligence

The integration of NEP 2020, Indian Knowledge Systems, and Artificial Intelligence creates a balanced and future-oriented
educational framework. NEP 2020 provides policy direction, IKS offers cultural and ethical grounding, and Al ensures efficiency,
scalability, and personalization. Digital repositories, Al-driven knowledge networks, and interactive platforms can contextualize
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traditional knowledge within modern curricula. This integration supports experiential learning, inquiry-based education, and

competency-based assessment.

Indian Knowledge Systems (IKS) Artificial Intelligence (Al)

Cultural & Ethical Foundations Technological & Data-Driven Tools

Ny, >

Holistic Learning
Digital & Experiential Education

Future-Ready Skills

Figure 4: Integrated Model of NEP 2020, IKS and Al

Innovative Teaching—Learning Practices

Innovative teaching—learning practices are essential for implementing the integrated framework. These include Al-supported flipped
classrooms, intelligent tutoring systems, project-based learning using IKS themes, adaptive assessments, and experiential learning
approaches. Virtual laboratories, simulations, and Al-generated educational content enhance learner engagement and deepen
conceptual understanding. Such practices promote creativity, collaboration, and critical thinking among students.

Role of Teachers and Professional Development

Teachers play a central role in the successful implementation of NEP 2020. Al-based professional development platforms support
teachers through personalized training modules, instructional analytics, and access to digital resources. Continuous capacity building
is necessary to enable teachers to integrate Al tools and Indian Knowledge Systems effectively into classroom practices. Teacher
autonomy, innovation, and reflective practice are essential for meaningful educational transformation.

Benefits of the Integrated Approach

The integration of NEP 2020, IKS, and Al offers several benefits, including personalized learning experiences, inclusive education,
preservation of cultural heritage, improved teacher effectiveness, and enhanced institutional governance. Students develop critical
thinking skills, creativity, ethical awareness, and readiness for future careers. Educational institutions benefit from data-driven
decision-making and improved administrative efficiency.

Challenges and Ethical Concerns

Despite its potential, the integration of Al and Indian Knowledge Systems in education faces multiple challenges, such as the digital
divide, inadequate infrastructure, lack of digital literacy, data privacy concerns, algorithmic bias, and resistance to change. Ethical
considerations related to transparency, fairness, accountability, and responsible use of Al are essential to ensure equity and trust in
education. Strong policy frameworks, inclusive infrastructure, and continuous teacher training are required to address these
challenges.
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Conclusion

The convergence of NEP 2020, Indian Knowledge Systems, and Artificial Intelligence has the potential to transform the Indian
education system. By blending traditional wisdom with modern technology, India can develop an education system that is inclusive,
innovative, culturally grounded, and future ready. Strategic planning, ethical governance, continuous teacher capacity building, and
equitable access to technology are crucial for realizing the vision of NEP 2020.
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Abstract— This paper presents a critical analysis of the integration of Artificial Intelligence (AI) in teacher education,
drawing upon the philosophical underpinnings of ancient Indian teaching traditions. Specifically, it examines how Al can
be leveraged to enhance teacher training, improve learning outcomes, and promote personalized education, while also
addressing potential challenges and limitations.

Introduction

The advent of Al in education has precipitated a paradigm shift in teaching and learning. Ancient Indian pedagogical paradigms,
such as the Guru-Shishya Parampara, offer valuable insights into effective teaching practices. This paper interrogates the
intersections between Al and ancient Indian teaching traditions, highlighting the potential for Al to augment teacher education.

Ancient Indian Teaching Traditions

=  Guru-Shishya Parampara: A dyadic, personalized teaching approach, where the guru (teacher) tailors instruction to the
shishya's (student's) cognitive and affective needs.

=  Socratic Method: Similar to the Indian tradition of "vada-viva" (question-answer), this method encourages critical
thinking and dialectical inquiry.

= Emphasis on Self-Directed Learning: Ancient Indian texts, such as the Upanishads, emphasize the importance of self-
directed learning and introspection.

Al in Teacher Education

= Personalized Professional Development: Al can facilitate customized learning plans for teachers, addressing their
individual needs and goals through machine learning algorithms and natural language processing.

= Intelligent Tutoring Systems: Al-powered systems can provide one-on-one support to teachers, simulating the Guru-
Shishya Parampara through adaptive assessments and real-time feedback.

= Data-Driven Instruction: Al can help teachers analyze student data, identify areas of improvement, and develop targeted
interventions using predictive analytics and data visualization.

Benefits
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* Improved Teacher Effectiveness: Al can enhance teacher training, leading to better learning outcomes and increased
student achievement.

= Increased Personalization: Al can help teachers tailor instruction to individual students' needs, abilities, and learning
styles.

=  Enhanced Student Engagement: Al-powered tools can make learning more interactive and engaging, promoting deeper
learning and motivation.

Challenges and Limitations

= Equity and Access: Ensuring equal access to Al-powered tools and internet connectivity, particularly in marginalized
communities.

=  Teacher Training: Providing teachers with the necessary skills to effectively integrate Al and address potential biases.

= Bias and Ethics: Addressing potential biases in Al systems and ensuring ethical use, transparency, and accountability.

Conclusion

The integration of Al in teacher education has the potential to revolutionize teaching practices, informed by ancient Indian
pedagogical paradigms. By leveraging Al, we can enhance teacher effectiveness, promote personalized learning, and improve
student outcomes. However, this requires a critical examination of the challenges and limitations, ensuring that Al is used
responsibly and equitably.

Recommendations

= Develop Al-powered tools that incorporate principles from ancient Indian teaching traditions, such as personalized
instruction and self-directed learning.

*  Provide teachers with training and support to effectively integrate Al, addressing potential biases and ensuring ethical use.

» Address equity, access, and bias concerns to ensure Al benefits all students, particularly those from marginalized
communities.
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Abstract— This paper examines the foundational contributions of ancient Indian scholars to the global scientific landscape,
specifically within mathematics, astronomy, and the emerging conceptual framework of computational thinking. By
analysing primary texts such as the Vedas, Sulbasutras, and the works of the Kerala School, this study identifies how Indic
knowledge pre-dated and influenced Western scientific developments. Key findings highlight the decimal place-value
system, the formalization of zero, and early algorithmic logic as precursors to modern computation.

Introduction

The history of science has often been viewed through a Eurocentric lens, frequently marginalizing the rigorous scientific traditions
of the Indian subcontinent. However, Indic knowledge systems represent a continuous tradition of inquiry that integrated spirituality,
logic, and empirical observation. This paper explores how ancient Indian breakthroughs provided the "mechanical tools" necessary
for the eventual democratization and expansion of global mathematics and science.

The development of these sciences was not isolated but deeply intertwined with the social and ritualistic life of the civilization.
From the construction of intricate fire altars to the calculation of celestial cycles for agriculture and navigation, mathematics and
astronomy were practical necessities as much as they were philosophical pursuits.

Mathematical Innovations: The Language of Computation

The Concept of Zero and the Decimal System

Ancient India's most significant gift to modern science is the decimal place-value system and the concept of zero (Shunya). While
other cultures used placeholders, Indian mathematicians like Brahmagupta (7th century) were the first to treat zero as a number in
its own right, defining its arithmetic properties (e.g.).

The Bakhsh Ali Manuscript (dating as early as the 3rd century CE) provides archaeological evidence of the use of zero. This
positional notation, which uses only ten symbols (0-9) to represent any value, revolutionized arithmetic. It allowed for the
manipulation of massive numbers, which Indian scholars used for everything from cosmic time cycles (Yugas) to infinitesimal

calculations.

Vedic Mathematics and Geometry
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Rooted in the Vedas, this system emphasizes mental agility and "quick mental calculation tricks" that remain computationally
efficient today. The Sulbasutras (c. 800 BCE) provided geometric rules for altar construction. Notable findings include:

e The Pythagorean Theorem: Stated by Boudhayan centuries before Pythagoras, describing the relationship between the
diagonal and sides of a rectangle.

e Approximation of: The Sulbasutras provide a value for accurate to five decimal places.

e Circling the Square: Methods for constructing a circle with an area equal to a given square, a problem that fascinated
later Greek mathematicians.

Astronomical Models and Celestial Mechanics

Indic astronomy was characterized by a drive for drg-ganitaikya—the identity of the "seen" (observed) and the "computed".

1. Heliocentricity and Earth's Rotation

Aryabhata (5th century CE) was a visionary who proposed that the Earth rotates on its axis. He suggested a heliocentric-like
framework for planetary motion and correctly identified that the Moon and planets shine by reflected sunlight. His work, the
Aryabhatiya, marks the transition from primitive observation to competent algebraic astronomy.

2. The Surya Siddhanta

Often called the "manual of astronomy," this text (variously dated from 400 CE to much earlier) provides remarkably accurate
calculations:

e Earth's Diameter: Estimated at 1,600 Yojanas (~12,800 km), which is incredibly close to the modern value of 12,756 km.

e Sidereal Year: Calculated the length of the year as 365.2563627 days, differing from the modern value by only a few
minutes.

e Eclipses: Provided mathematical algorithms to predict the timing and duration of solar and lunar eclipses with high
precision.

The Kerala School: Precursors to Calculus

Between the 14th and 16th centuries, the Kerala School of Mathematics, founded by Madhava of Sangamagrama, made
breakthroughs that anticipated European calculus by nearly 300 years.

o Infinite Series: Madhava discovered the power series for sine, cosine, and arctangent (the Madhava-Gregory series).

e Approximation of: He calculated the value of to 11 decimal places ().

e Calculus Concepts: The school utilized methods of integration and differentiation to calculate the area under a curve and
the instantaneous motion of planets.

Computational Thinking and Algorithmic Logic

Computational thinking (CT) involves abstraction, decomposition, and algorithm design—elements deeply embedded in ancient
Indian logic and linguistics.

1. Panini’s "Software Engine"

Panini’s Ashtadhyayi (c. 4th century BCE) is the world's first formal system of logic. It consists of 4,000 concise rules (Sutras) that
function like a programming language to generate every valid Sanskrit word.
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Recursion: Panini used rules that call themselves, a fundamental concept in modern coding.

Meta-rules: He developed rules that govern how other rules are applied, similar to the priority logic in modern operating
systems.

Backus-Naur Form (BNF): Modern computer scientists have noted that the notation used to describe programming
languages today is almost identical to Panini's notation.

2. Pingala and Binary Logic

Pingala’s Chanda Sastra (c. 3rd century BCE) utilized short (Laghu) and long (Guru) syllables to represent a binary system.

Combinatorics: He provided algorithms to find all possible combinations of meters, effectively creating a 0/1 binary
matrix.

Pascal’s Triangle: Known as Meru Prastara in India, this was used to calculate binomial coefficients centuries before
Blaise Pascal.

Conclusion

The legacy of Indic knowledge is functional and foundational. From the binary logic of Pingala to the algorithmic rigor of the Kerala
School, ancient Indian scholars laid the groundwork for the digital age. Recognizing these contributions is essential for a historically
accurate understanding of global science.
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T, EoaT-5W, Sfrae -0, T -, qegtd, fa-famst, gewe, ar-watar, Req-Ardt &7 do=, arefior v, Fus q99 arfg Fr
AT AT T AT S g sehtw g| Frarsft o Fo arfger § Arior Sivae o 72amed 1 29T 3 qT-87, QAT THETet, ATy
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STTOOT 1Y AT STEHTAAT SIE 2T I YTeT 1T g | aret F F6rer % avft ageelt 9v gfeura fFam § | See oo arfgey o
AT, TS e, ST, arfi, dfas, Tiepias a4t ot 9w s fF=me =< 5 g |

H&T HIT
WA=t 3 T AT § JTHOT G F qTATSE 98 -

rarsft & Far Arfec § ATHIOT SEATell w1 AT 987 UF Hged Ul Y STed fauT g St w47 Arfged § qreHivr Sfaw & 72qre
T T F ATI-ATT THIS § ATH GHEATA F IR AT 8 | arsft 7 oo wr-arfger § 9y Fi #1 stfamrfas was

7oy S w2 a1 s B € | g B O aee e srfRaed # forw der wwedt g2 fewrs 3t & 9w /9 & ged) T8 afew i
TATTST ETRT THTST F TTHA Uk FATAT THT TS &1 STl g

AT et FgTHT 6Ug T SO AT FgMT il T AT 915 TSIHAT & | oty it 7f gag & o O AT il Toh1 § F1H
FEAT g | SEk TOAT BT T FT T Ay FHTE I % A H I2T AT | 79 ST AT T 383 TN #9F et | AT-gl—
A 7 FAr g o arefy &r sty ot % forw |t 9% gara a9aruatt | HTE A 9 A 9T Ael QW@ | o FAT J9Ar 39§
FAT LY oY L AT 6 I |

SIS o ATE ST T If oTal & g fa avg &1/ #3 % forw fager =<7 Srav 8 | agt & 497 9orar g At wad 981 orar g |
ATAT-TOAT & HF 9% Fra=a gl vt off Al TISTHAT & A1 Bt Al gn art A7 [T [ AT A T B Agl wdr 7 aqr
TS, AT, T AATAT STET Fegl T i 9T o7 [TISTHT 0 7 g3t~ i g vl i gl “=ATg F 9% 927 397 g8 9
T, It T U AR 21 0, 3728 Sae et #1 g0y, T Td7 & 78l 9 27 ...."2 TTHAT 7 21 7 T "=t & 7 gar

el T FAT T 30T g IS W@ Rl & IHT THT Fg AT AWEHAT (AT qeriemeor ) 7 F Afgard agt F [t §
Trotadt Y FwTST AT F = H w0 w7 % forw afger erfRereor § arfer g S g

T AT AT IeTATE FLAT 2 0T AT FAoTg & T § F3 HT TTH11 G2 T8 5 Forw omedy & Fror 7] FeATT T2 | a7 Fghe a9 qaf
q FAT SATAT S AT Ferferanaor’ § aTfier g1 STl § | TS’ ATeY o Tger ST oTTay o a7g a1 foradt & et off| afq fEager
H v FT a5Tg ¥ 9 THL F 1A g1 FeArdt off | | T F AT FTE FEl G gl St A7 ZHierT g qrHiiee SIerewdr §
ATAT AR I g0 AT HerfRraror § ot gy UH i i1 qear #7A7 Argdt off S 7oiqy 9 A= g | Arardh srgEs
o=t arfee o 1o faerT wged Tl § | ST ST T ATfgcd § 9T av F e Ig av ol (oot Ud It THEATA T o1
THATAT H =<k 36T & | THTST % AT IT &0 A ! THTST o AT AT 3 ST Hioteh hl THTS F IGTE bl 67 737 a7 2 |

qUAT T HET IT=ATE F Sqad ATIqT i b qermer H qreior derear & arariors ger fR@rs 39 & | 797t % =% 7 qrar-foar 54
AT TFT HT AT S Id g 6 ATA FT =77 ATaqr qiaeT i qarer # B w21 g feeft gfom 7 ares 7 18 adfiy faearh, 17
U AT YR U 13 a9 AT A sfearet A w1 7T aERd J qoh w390 ATAT-19dT o 96 T AT I47 91 98 39
ATATAT Al ATgd 7 af TRET aTel 37 AT &1 q97T atel UH At it 7iam § Rufa stfear grdt &, 319y 3% Fetfea fBFham Sra

T | TE A= T TR e Y S|t T Y ATHAT FAT 24T 2 |
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“TF STHTT F AT AT § g¥ AT & AT & SATIT ATk AT aehsl & (U 21d & | g 9% avg & Toaq dei & gehar
STAT & | TERET F TR | FEE 60 % WiRATT 18 A1t & 7 il BrAT 8 |3 ST Al 1S F WA H T AT g ¥ JI =T
AT ATTH AT § AT I THTS F FgSFd w2 (AT 1T 2 | T2 ofF @7 37 A 9Ram are 98 =967 o @Iad 8 AT aai
FE ST T ATe ATAT g AT I (17 =T FT LATSAT 98 FY [3IT SATAT 2 | FATE THIS § T THEAT Fgd &l T THEAT g ST 3 &
FE FT AT E I A AT ATEe e 39 I a8 w5 F 2 qrit & | TH et A7 a7 Aredgedt S ol & A1 gt
Fo1 T TR g1 AT & | St swaresrshar, orroor, A s FwrE vee adWt == g2 St g wr gt # |

ST HTAT-FFHAT H AT T 5T9% I3 | HRT U ZTET T G (=307 0 AT3eq<h 6T 8 | 39 I0=am9 | 5797 I i
ATHTIST, ATETE Stiad Ud wigare it Rafq i I9nr 5 8 | Suema § far-a7 & d@awei &7 fraed, avae staq § qama
ST BfY-FW Savei § Fo A7 T FATAT TAT & | FOT F T A0 G TG HaT F S F A7 T8q 27 | AT e f geft
H adT fore e @ra 8 | Aifewr free a9t wawed g1 S 8 | A T a9 A ET SARL, I ATST At avg dve o o = amae
ZHEA T | 39 A H g (0 G ST g q18 ofiT 36 (7 Bfo At 7 aer o 9 w2 9| a9 [ a38eqr o % forg
TEHT 21 T | AT 7 @Il Heht BIET ST 9+ U2 92 ey foram 3w 3507 F a7y &1 e o ag aofadt & i ag a3 @
T | AT % U2 U¥ et Wkt 9% Fa a1 307 .. “ ATg AT Uahad Tg-HFT 1 0 TEl.."

AT A a7 Hore e,y f aat a9 w2 g« = F a9 =100 F 9| S 98w, E W Gt F g7 SEwT TEwdt THiar J 7w -
‘ST, 72 FT AFT ATt g ¥ 7T § A TS § | T2 T T=AT AT & Al AT 2 | gee g6a auy e 2,9
AT 8 | TATIW, T FHedT o0 o1 T T 275 K IOAT T 36 AT T2 Flel 3T TAT OrEH Feqq (0 7 =77 3 faaw —=ff Four 7 71
TqTE, FIOT ST sterahaeft Tt 7 71T e & oI 1 &1 U fFermer goe Scae 37 | Fael ToATH ST fFor a2 IHHT a9 T8
T | TALTHST TqF 1 AT T AT TRATT F2eh THFE § T F AT 377 =007 a7 7 02 9= 2 7 1,39 T97 527
AT SATY Ivg, AT AT F STer F|"6 {IAAT FT Tg ATT T AT g |

TAT-FHAT ITATH | et 7 gT9T I T AT == 7 agd & o= 4 Teqd (647 8 | §T9% I | a97s § =47 fafee
ol ArraTEaT ud =T gt #1 wry onfe #7 IS G & | & s FEet #7 3 ud qg) araavet a7 €Y Tge
o 2 | |reTTor 28T o FTeor gTRT AT T faree s 91 gt & Oa« &1 9077 37 | aTaeaT § g a1l AT Jaara
& HTT-ATT AT STTATA ST SATHat H fF =7 ST H F9747 747 8 | F67er  fYedt § oeft g2 3o sigt fear & sawar
Hfewr § weaq w24, foar-u7 & fi= gaws w aarar a4 g | farsft £ o= arr-awar § 39 a9t s Tgdslt w T8 o
IEIECRERIRIRIES

ATt % ot ariger § arefor gaEEr F st g

Tt AT FET ITATH F ST T G F A F AT wergAr F rfdF ver s 39 Y | qw H Fw Fw qrefr s A ayg ¥
FAITATE FTH T ol AT, 7 AT T araact ofF 37 T &7 T qA1 Argat ofF | ST 9T 910 JHAT Tq1AT A7 909 6 &F @7 g §
Tt oft ST Y T 35 a9 T ofY | U qag A 3% F A | ST STATS F q187 g7 AT AT qTeATHRT T TE 9 FaqraT i
TasTT 7 T T TqT Tl 9 YT € AT Fgl § FH § ? a8 TUAT [Sraft o T Tefed ol S{ad § 7T =TT il ITRE FHTA T |
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TTHTOT S7fe@e T, ST 3T SIS i GHEa1st & Fed THAT & ATAT-0d1 STa=T 5T ST 7 ST F ad § | THAT S 15 77 i
oft Y wraT-foaT T g % g2 SR St % gt o= AT AT | AHAT A; St off i 39 e i @ e gEe aret
g | AT-aT TS o | Fg THT BT ATA | SAUAT AL T Gogd il qE AT 39 g2 SAT<h & d1 9 a1 8 |

THAT ST AT T AT UF HGT T IHE AT F2l 6 R & 9l E UF 75 2T A gh T @A | A2t A1+ ©
U gogd Fe WAl i Oelt 2l ¢ | G20 off ST 9297 | & 9% qi-arq & =T w7 A1 ¢ | D g@r Afw & e or | fe R
FTE THAT o AL I o &1 SR gan fasr star o1 foee & 422 o1 391 #1 UF g6 § 99 1 147 | fFs A wr i g
TR faeelT o o0 | foeeft o 3 a7 e § S for uraay @9 &7 T §9f & S5@e F< (&7 T97 | 72 F41 & o 7@ =<
H Fre-ATe HTH FTd 0| I THEraT i fas & arr J9qA7 ger T ontt off | A6 s o & T g7 S & 9 9gq
T BT ST g Iraredt 7g FameT =gt § 6 wiat & st danei #1 sowe forawer o sy & STt oroer wy S 34qT
& | Ioft s ST 1 FaTiiea g At & are wiead 8, S fEer qast A srstae % forg ge wear ggar g |

AT AT HEY JURATH F AT T AT @Al g T T T AT G T AT & AT A % aiare # A/rar-fodr, uE 9 $iw
T T8 ofF | S AT g7 7 A i o T foar St UE e ug G ww w '@ F o g agt oar | a9 uw afger T s At |
FgT o Ut qiswer ot & a9 agi &7 U2 T 0N, 3R 7 ATGT 97 UF 9 &1 ard 7 33T Ghdl § | 98 AT are 7 (e
THT AT BT AT o oM | | qigaAr 9% e w2 39 a2 A4 {3 sAfee ag wfgar e el e 1 Rear Hvw sq &
feoTae afieTg of T, STET WY g FT AT ST 6 g1 o [T | T, ATATE ST ALY o FAd e 1-helt FTrorer T STt
g | st Rufa w987 g it aotg & Wrar-19ar & qra-ArT agi F7 @ F2 GAOFAT H7 ATHAT FLAT T2qT 8 | T T {3 q¥g 39
T UH FE A=At & ST TRl F WIeAw F FaATH afeaqt § 99T 7 S g | T, @ $iw aueny S awearst F wreor
ATt At ST Rt a3 &1 STt & | “qfSrT ST T29r § ARl 6 Seq a7 § FHT Al ¢, T T8t a2 Aigars f @iial-
TorhT T & FEAT ST TR & | AT aER | 2T A T UF 7 g o et § uaw st & ot srfer vt & qorer, g, a e, mwEs
TAT 7 Tl & AT = ARt &1 7 15 7 20 9 § @éar 977 ¢ | ot § 98 99 womde uSitaat & 7reay ¥ grar g |
AEE 37 BRAEE S oA F ASfHRAT T TS 37T AFE FT AT T AT 8 T 3w o= o g 7 farht & Far anfger
7 fearft & & areftor afamet 3 ame sefte 7= S, e sear anfde st grar g |

Wrarsht F Fo arfeer | arHior g3AT & e T8

et ot TwTST Y TS T ST % O SaTes ) 39 J7 6 A e ds SeaedT #7 AEeer w3 oSfd draeT+®s g |
War=ft &t Feriaat Faer &t Fwieaa T o Diaa 731 & | & f quears, BEamrei, 3a= & JmEr Seiq UF TEed THATRT
FT 3 & THTS ¥ TP T TFL T ATeAT €T 9T o &7+ 3w 2 |

rarsft 1 SueaT FEATETE TATIATET IUATH 8 | 3T & TSI Sae § TS Jodg (|aT, [ahe Harst ofi< |rforer &1 =y v
FTAT IUATH & | AT T TSI F Sae &l AAg o fAwwgs a7 33 g | frardh F ghiamars sue=m & =6 e &
Fuig T 8 | FEETETE IURITE § SEed Stad 9% YT ST AT § | 39 919 § Araret F v Aoy writae staq a1 ge
T &1 sy R 2 | gHTaTe HEiedd & AT & TSI T TR TAHT o O S g | Teret §51 99 T 1 91 qgre
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T2t off | TS o AT U ST AR o ST 97 | 39 e 7 Mt it a0 AR 92d g Fgl ‘S ... Tgd 9 7@l § e a1 § |
T TATIT G ¥ AT SIET ATZAT Tl F Figl TgAT | T ATATT ATHA | o G99 g {3 U THT Agav ......” Sy 7igar ... a7
FgAT ATEd & T ... 2" TAHT F TE | TR 3 F2H | 31T qT 2T /I T4 | T Foamse wie g 7 | ¥ & a7 et qris &7
TZT AT |"8 TMrAHT 7 HYer stara 57T gf § a=t=at € ... 50 adi-fordt g, T &1 & & T ff 78] St .7 9wt g5 qr g
TR ot STaT 9 =1 S 78t G &, § o7 g2 99 g ST % Teeiia # I 99 @l 8 | 98 A ARE Fgar g q=a § w9
o aTa F ... T Tove T ST T sk forg 991 & | ook uesiesr F o L AR R A A R | s e H p e ArE g,
ST AT AT T [ 6 & | SHIATE1E Tl § ST0F FTH AT, FH T2 AT g 60 F T grfore &1 ST | arereft el & 721 &
T TG o THRAT | & TEIT ARl § ... TS 7 ISHL TIAHT T T T 3T 50 g1 # Tohe ToheT gar A7 | TSIt | o7 -t
g | TH HAT qE1 A | WTHHL TATHT ST o ST T TS FAT AAT Tl FT ThaT | ST TH TF F T7 AN HI0 | TAHT v
R grehe FHHT TH % Tohe AT @l 1 FHT TS A0 | SH T & 5 J19 AT AT ST AN F F9 H7 TgAT AN | T ST
ST AT AT erHT F e 38 T ot o T wareft oft 19 8 o7 ¥ s =af<e 921 a6 F9 ag=1|

qag-ag T TAHT HATAT AT % forw G121 T2t o et =51 & 7g @aw 9« Tt ot & "egfa Treg w0l et a2 erae uastrar
F forT o Tt | 39 A1 FOF A FT AT | T F A9-29 % a6 f QI aTq=1d il NHIST 39 =9 § (&@rar SIr @l o7 |
TrerHT 7 f S1@Ts & Mt & e |riSrer 1 et ®g 34T 8 | A1 #7 Sl feHe Fear F q@rs |1 396 TSA=T T Hgr
gt e @ier 34T 8 | MrHT 3 U 0 S AT F SH T ofdT 2 | FETE 61 Fgal g —TSie 1t ar 39 forg & e oo 3=
S T | ST g qgt a7 Fehd [ ST =0 q8T W /b ST AT Al I HEd S Fg W Al F AR I T AT o forT gF TS
g | TSIt % for i A8t ST ATRY A1 I SaHT Sadt AT qai < Thal, T qf Jr=aT &l ...

WA=t i SueaTe gehvraTs § Toitas & 99 qarer it Jifa w1 FEor BT = g | S Siet-aret SrerHt 0w | qrsi S §
T ST € et & et gfodet § | =8 ST=am| | TS UH IT g S A9y Y Arera § ST+ & aget w7 T e aw FwT Tl 2 |
T AT F6T i e § Y TR ger § arera g, Bl % U ST g % o waw aet maw g | A 7 sw suee
HIATATE o ATEAW | ATCATT THIST § SATH TSI Al T TEAT T FA-TTAT A7 Y =707 yoqa 6w § | st % Jaret i
TR gaerarstt, qrg e afee qur @y @i #1 o g |

TTAT o AT 3T AT gl §Ug & davd ‘ag T I 72 Fgrt & arft adam qw F T affRafat o st e
Ffeaa e gu et & | St &7 aar g 6 gaewren et frd avet sie f9r o7 fodf & | 29 st F = F anfeard  ia g
agt e At i ATl | S 9% S G40 S § qvfeh ST R a7 SUAnT a1e # HiC 96 | JRTE 9T ¢ T Sirer % age siee
AR T F T SH T ATHA A=l T AT ARM A Ars 3 fE@rs qet aar | ot (g wives sitfthw) wesl § <7 uH or
T ZAT 2 AT SaT 92 T8 SH gad 2 oy Tl (Her | AT a8l F1s SH a=1aT &l 7el 7 2 | T4 FA = forg avwr 7 foe o=
FLATHT THT G35 7@ oqT ¢ | ST FHMER =34, Goet § HT0 F:7d7 g Hd 99 e THL I Jq7dT § il 26 STTUE &
TE ST STUHST TTE I Irgid SH a9 T J&a1a {397 | 8 e =0 &7 @+ fa@mar | §97 orar,«ehie S0 981 a7 ITHhT SHHT
T | orefT ST STUHST 3T Igi FRST TATH S@T, Tl TH J4T IT,318 ATd €I T T&q1d TR F T TG1 797 6T T8 3]

ZT-F2 AT 2 TH SH § ALHAT AT A & | T AT FT IS F0T S G F1 o |
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TH AT ST STUHRAT AT IH ST Tg SH [T TN S a8 AT ST T57e aATae e I8 F2aT 9T | HITT TH @8 Al IARN
AT ATSAT AT 3T THF (T Irg 4 ST H TgA ATl SAiear T ARt a7 agrer forT | a8 1 a8t a6 STu-a9 Fieh I = STel
% S ATl SH TF Tgd T ohl| TgTe a7 39 A1 Fl q THA AAT AT gl Hle S/ Agl g | STUHRS AT S TH FIA & (o7
A3 ATAAT g T SITAT o 1= § 7 T AT g3l § ST 0T AEFna ST #9110 3T STUHSAT T qaq7 AT AT 6 o STl 6 o= H
Tl = YA AT T T 3 T IS AAdT 3T | HITH UF TAHR AT 9 I ST T Bl of TET AT qT0H TG F q1T IE FefdFe?

Tl ag faam @9 | a8 ST § TgA aTer SfeardT SAnai H1 Ao adHT FoFed & T Tgof H1OH Y faarey At i T a1
A 9T qAT 39 ARM T H{g 98 FAF 6 (70 T THA I U FgdT g 4l Fg AT qdT 7 7 37 747 | 9 77 |

Tg FRTT AAHTT ITEA, TR i TSIt i ATt a2 =rTeds Y8 FdT g2 FeHl & | ST 307 FF o+t g1 & 39 o7 ag &t
AT ZTET 4T § agr T 3T srarg | areft 7 wrorifas afifRufast w1 gose aoiq B 8 | 3or it wadesrdr  arg o oo
STafAterea 9T F TSt 9% e T 95 o, foeq TS a0 TETETE ST A aarTe A TdshdT Ud Frdarqaar F Sadr
1 f=Ter foha st |y € | Mrent (snfeare) v e =0 & garfaa Grar 8 | 78 werr fifear s vame fi areafasmar
eI T g2 FRTH1 & | TE TEHT SIH Saeid {2 37 ATTSaTTaat & STToor &l U 79 a5 F T&qd Fdt 3 |

‘FIHT-IhaT ST | Aareft F T Tem= siT araTiors s 7 ISR 36T 8, ST 39 99T o TSI S aTaTe
FTATAL &1 FfAfear g | HHT-FHaT U= § |, F97 F FEIAN UF W@ 6w 8 | Jamemdy av, Teie e Il 3T Arheegl &
Fr= FizITS T f@mT 97 g, ST FOT T T AT F S{AT B TAIET FAT g | - SO i §e S AT 9T 8,5
TSI AT & FAd G2 G J4T0 gU ST § FF ST g | ST qTHT GTRHT F 7T ST & 97 a8 T % T@a-9g4 | &
STAT & 3T GTT | SATET T HT THE FIA AT ¢ | T A TFHT T SH R0 g1 SA1a7 8| TS ST LA/ AT 8 gl Sehr
HATHTT ATEaFS | Il g | |THT 37 ATaa T U gAY F IH FA o€ ¢ | GTHT Areas s F e S Sam @t of 7 a1a
F=F AT THE Tl AT FA1% FSF A &f 7 TTHT F T FIAT 97,98 AT F TH FT ST FIAT g AT GTHT STEFRT FT Idq7 8
S8 =% % 99 § 9l T ATaAT SAH & AT ¢ | TS5 I GIHTNLT FO 7 HETETHT S0 AT 9T A7 HYT aT6T  39-
g # o7 4T 74T A7 | THY AETETHT 98 FT BT I3Td gU ASF o AIAT 19 BT | A8 G ST AT a1 § |77 67 Har
FAT & TTHT 6 GT H AT T FgaT & | “TISTFHTT |qTHT ... UF i THE ATeaew F [Hdt § | g0 STa=1 AT F Ieg ITeh! Hrear
H Tt o\ e q@r B, A1 qag Hed aTId Al 8. .S 1 LT q7 Uk TgTaT &, A FH T6 g9 F7 ... q1 AN Tl a1
T TG 710 TAT H IUTeAd Y AR 3 & 92 T, qAT § AETST Gor vt it TASTFHRT ATHT 1 & e J1i807 9997 gy
TATT FATT ST I FOT ATAT &1 [T FTHT AT FhaT TefT T 7 A7 S 397 § | ATHT Tl Teff T96T Svre § sl g 097
TSI TETETE AT =T | ATHT Q07 €9 § 6F ST ¢ | TS § AgTEEed 98 F1 JgET Ja T26 § A ST qof
A oy | ATHT-AEAT ST § TSI SAFedT T FHAT, TETATE, TS a s T S At i 39 G g |
ATET TS | SATITT TSI THTEATSA 9% Teh1er STAT TAT 2 |

WA=t % o ariEer § arfior HEeET F Fientas ge

el § AT oH &1 AT FedTIHRTE JIAT TAT 8| AT AT, A Toheh, AT TTohes TT TR it IFfT F7 f&ema ad
Teta °§ AfRT 8 | 9efa 39 gorsa o=t & grar 8,5 9% =y #3731 | 7194 Siiad § o= 9% 3099 &l 99 g 3T Sraq
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FT - & T g & | Taredt & oy anfeey § & sqwa, gaaasfierar i amartord aome &1 7ge e § | @ow =7 &
TTHTIT HAZHAT 3 AR FT HGeA U T&7 & ST 3 AT, FATHS ¥ ATqaeor § €0g &9 & f3ars qar g |

W I gT

1 TR, SIS Feher, TS U 6, fawelt e sEReor 2018 9,18

2 rarsft, SISt Fehet, TSI U #, fReeft | o sehvor 2018 7.22

3 AT, woat it w1, At wwre, ghEmS 9% fawedt, e wehor 2013, 7. 160

4 AT, ATHT-FFHAT, TSI U &, feeet T2\ g7 2024 7. 91
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5 T, ATHT-=aT, TS U 69, faeett o ser 2024 7. 92

6 =i, A=A, TSI U 69, faeett e @ 2024 7. 93

7 <Pt At B S, AT0 TR, TRATS 72 e T, wow g5 2013, 9. 143
8 wfrarsft, geiATaTs , aToft werrers, gRamisr At faeett, o seheor 2017,9. 212

9 wfrarsft, geiTaTE , AToft weRTere, g At fawet, e wERr 2017,9. 220
10 Frarsft, qraT-=waT, e U w, et wom gwRor 2024 7. 103

11 3fraredt, gemraTe  aroft werer, gy Y fawelt, wor "ewor 2017,9. 223
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Introduction

Public Relations (PR) has emerged as a strategic function in modern organizations, influencing perception, credibility, and trust
among stakeholders. In India, where industrial growth is driven by both public and private sectors, the management of PR assumes
a pivotal role. Government enterprises operate with social responsibility and public accountability, whereas private enterprises
prioritize competitiveness, profitability, and brand equity. The difference in organizational objectives, culture, and stakeholder
expectations creates unique paradigms in PR management.

Effective PR ensures transparency, builds public confidence, and bridges communication gaps between organizations and their
audiences. It is not merely about publicity or image creation but about sustained engagement and mutual understanding. In the
context of India’s mixed economy, analyzing PR practices in government and private industries offers insights into how
communication strategies align with institutional goals and governance structures.

Theoretical Background of the Study

Public Relation Management refers to the planned and sustained effort to establish and maintain mutual understanding between an
organization and its public. It encompasses various activities—media communication, internal relations, corporate social
responsibility (CSR), event management, and reputation management. In India, PR has evolved from traditional publicity tools to a
strategic management function integrating digital communication and corporate ethics.

Significance of the Study

Public Relations acts as a communication bridge connecting institutions with the public. In government enterprises, PR promotes
policy transparency, accountability, and citizen participation. In contrast, private enterprises use PR to enhance brand reputation,
customer loyalty, and investor confidence. Understanding PR management across these sectors is vital for:

e Strengthening institutional trust and corporate image.

e Enhancing crisis communication and media relations.

e Improving stakeholder engagement and policy advocacy.

e  Fostering ethical communication practices in business environments.
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Significance of the Problem

The study is significant because both government and private industries face growing challenges in maintaining public credibility
amidst increasing scrutiny and social expectations. Government enterprises often struggle with bureaucratic rigidity and delayed
responsiveness, while private enterprises encounter issues related to corporate ethics and profit-driven motives. Comparing their PR
practices helps identify strengths, gaps, and areas for mutual learning. This study contributes to the academic understanding of
communication management and offers policy-level insights for enhancing institutional transparency and stakeholder satisfaction.

Statement of the Problem

The problem addressed in this study is: “To examine and compare the effectiveness of Public Relation Management in
Government and Private Industrial Enterprises in India, identifying variations in strategies, implementation, and
outcomes.”

Operational Definition of Key Terms

Public Relations (PR): Strategic communication process that builds mutually beneficial relationships between
organizations and their publics.

Government Industrial Enterprises: Public sector organizations owned or controlled by the government, engaged in
industrial or commercial activities.

Private Industrial Enterprises: Profit-oriented organizations owned by individuals or corporations operating in industrial
production and services.

PR Management: Systematic planning, execution, and evaluation of communication strategies aimed at shaping public
perception and maintaining goodwill.

Variables

Independent Variable: Type of Industrial Enterprise (Government / Private)
Dependent Variable: Effectiveness of Public Relation Management

Objectives of the Problem

SNk WD

To study the nature and functions of PR management in government and private enterprises.
To analyze the communication strategies adopted by both sectors.

To compare the effectiveness of PR in achieving organizational goals.

To identify challenges faced by PR departments in both sectors.

To suggest measures for improving PR practices in industrial enterprises.

Hypotheses/Research Questions of the Study

Hypotheses:
Ho: There is no significant difference between PR management practices in government and private industrial enterprises in India.

Hi: There is a significant difference between PR management practices in government and private industrial enterprises in India.

Research Questions:

How do government and private industries differ in their PR strategies and communication approaches?
What are the key challenges faced in managing public relations in both sectors?
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e  What impact does PR management have on organizational credibility and stakeholder trust?
Scope of the Problem

The study covers selected government and private industrial enterprises in India, focusing on their PR departments, communication
policies, and public perception. It emphasizes institutional communication, media relations, CSR activities, and crisis management.
The scope is limited to industrial enterprises and does not include purely service-sector organizations like banks or IT firms.

Delimitation and Area

The study is delimited to selected industrial enterprises in India, with specific reference to major industrial states such as
Chhattisgarh, Maharashtra, and Gujarat. Data will be collected from PR officers, managers, and employees associated with
communication activities. The study will not measure financial outcomes directly but focus on communication effectiveness and
stakeholder perception.

Review of Related Literature

The review of literature provides a theoretical foundation and identifies prior research concerning public relations in industrial
contexts. It explores global and Indian perspectives on PR practices in both government and private sectors.

Previously Conducted Studies

e  Cutlip & Center (2009) emphasized PR as a management function vital for maintaining public goodwill and institutional
reputation.

e Sriramesh & Ver¢i¢ (2012) highlighted the cultural influence on PR practices in developing nations like India.

e Baskin et al. (2010) discussed the evolution of PR from information dissemination to two-way communication models.

o Kaur (2018) studied PR challenges in Indian public enterprises, noting bureaucratic delay and limited autonomy as major
hurdles.

e Sharma (2020) found that private firms in India increasingly use social media and CSR campaigns as PR tools to influence
public perception.

Research Gap

Most existing studies focus either on PR in public enterprises or PR in the private sector. Very few studies have compared both
sectors to highlight structural, cultural, and managerial differences. Furthermore, there is limited empirical evidence from industrial
states such as Chhattisgarh. This study aims to fill this gap by offering comparative insights and policy-level implications.

Research Design

A comparative descriptive research design has been used to analyze and compare PR practices between government and private
enterprises.

Population and Sample

The population includes all major industrial enterprises functioning in both government and private sectors across India. A sample
of 10 government enterprises and 10 private industrial enterprises has been selected for comparative analysis.
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Sampling Method

A purposive sampling method is employed to include enterprises with active PR departments and accessible communication
records.

Source of Data

e Primary Data: Collected through structured questionnaires and interviews with PR managers and employees.
e Secondary Data: Annual reports, press releases, policy documents, and prior research publications.

Research Instrument/Tool

A questionnaire and interview schedule have been developed to assess PR effectiveness, strategy, communication quality, and
public response.

Statistical Analysis of Data

Collected data will be analyzed using descriptive statistics (mean, SD, percentage) and inferential statistics (t-test, correlation,
and regression analysis) to compare PR effectiveness between sectors.

Data Collection

A total of 200 respondents (100 from government and 100 from private industries) participated through structured questionnaires
and interviews.

Tabulation and Interpretation

Sector Type Average PR Effectiveness Score SD|[Mean Difference][t-value Significance
Government Enterprises||72.3 8.5]

Private Enterprises 81.6 6.9(19.3 4.12  ||Significant (p<0.05)

Interpretation: Private enterprises demonstrate higher PR effectiveness due to flexible management and modern communication
strategies.

Statistical Analysis of Data
The correlation between PR activities and organizational image was found to be r = 0.68, indicating a strong positive relationship.
Test & Proving of Hypothesis

The null hypothesis (Ho) was rejected, confirming a significant difference between PR practices in government and private industrial
enterprises.
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Results

The analysis reveals that private enterprises employ more proactive, innovative, and digitally integrated PR strategies compared to
government enterprises, which often rely on traditional communication channels.

Summary and Objectives of Research Finding

The study sought to compare PR management in government and private enterprises, exploring communication strategies,
stakeholder engagement, and public perception.

Findings of the Study

1. Private enterprises exhibit higher adaptability and media responsiveness.

2. Government PR departments face procedural delays and limited autonomy.

3. Digital media integration is stronger in private firms.

4. Training and professional development opportunities for PR personnel are limited in public sector units.

Conclusion

Public Relation Management significantly differs between government and private enterprises. Private sector organizations, driven
by market competitiveness, adopt strategic and technologically advanced PR practices, while government enterprises emphasize
information dissemination and compliance. Enhancing communication efficiency in government institutions can greatly improve
public trust and institutional transparency.

Suggestions and Recommendations

e Development of training programs for PR professionals in public enterprises should be the focus.

e Encouragement of digital communication and real-time feedback mechanisms should be there.

e  Establishment of collaborative forums between government and private PR departments for best practice exchange should
be encouraged.

e  Strengthen evaluation systems for PR performance and stakeholder satisfaction.

Recommendation for Further Studies

Future research can include sector-specific studies (e.g., energy, steel, or transport), longitudinal analyses, and comparative studies
across states to understand regional variations in PR effectiveness.
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Abstract— Sickle Cell Disease (SCD) remains a significant public health concern, especially in Sub-Saharan Africa, India,
and among populations of African descent worldwide. Conventional treatment options, including hydroxyurea, blood
transfusions, and bone marrow transplantation, have limitations due to cost, accessibility, and adverse effects.
Phytochemicals—bioactive compounds derived from plants—have emerged as potential alternatives or complementary
agents in the management of SCD. This article explores traditional herbal remedies used in sickle cell management, reviews
existing literature, presents synthesized results from various studies, and discusses the biochemical mechanisms underlying
their therapeutic potential. By integrating ethnopharmacology and modern biomedical research, phytochemical approaches
could provide affordable and accessible options for communities most affected by SCD.

Introduction

Sickle Cell Disease (SCD) is an inherited hemoglobinopathy characterized by abnormal heamoglobin S (HbS), which leads to red
blood cell deformation, vaso-occlusion, haemolysis, and chronic complications (Rees et al., 2010). While hydroxyurea has shown
efficacy in reducing sickle cell crises, long-term safety, accessibility, and affordability remain concerns in low-resource settings
(Ware, 2010). In these regions, traditional medicine continues to play an essential role in healthcare delivery, with many
communities relying on herbal remedies for disease management. Phytochemicals, the active constituents of medicinal plants, have
shown potential in anti-sickling activity, antioxidant effects, and modulation of heamoglobin polymerization (Nwaoguikpe, 2010).
This article investigates the contributions of traditional herbal medicine, reviews the literature, and discusses scientific perspectives
on phytochemical interventions for SCD.

Sickle cell disease (SCD) remains a major global health burden, particularly in sub-Saharan Africa, where genetic prevalence and
limited healthcare infrastructure exacerbate its impact. Characterized by the abnormal polymerization of heamoglobin S (HbS), the
disease leads to vaso-occlusive crises, haemolytic anaemia, and progressive organ damage. Conventional therapies, such as
hydroxyurea and blood transfusions, have significantly improved patient outcomes but are limited by accessibility, cost, and side
effects. This has intensified interest in complementary strategies, particularly phytochemicals derived from medicinal plants, as
potential affordable and accessible therapeutic agents.

Phytochemicals including flavonoids, anthocyanins, alkaloids, and polyphenols—have attracted attention due to their demonstrated
antisickling, antioxidant, and cytoprotective properties. Emerging research emphasizes their potential role in both preventing
sickling and mitigating oxidative stress, thereby preserving erythrocyte integrity. Advances since 2020 have expanded this
understanding. In silico and in vitro studies have screened compounds from African medicinal plants with promising antisickling
potential, supporting the integration of computational drug discovery with traditional knowledge. Nutraceuticals and dietary
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polyphenols, such as resveratrol, have also been highlighted for their ability to modulate oxidative stress and foetal heamoglobin
expression, which may provide clinical benefits in reducing vaso-occlusive events.

Furthermore, global ethnopharmacological surveys continue to validate the therapeutic use of indigenous plants, while preclinical
models are increasingly used to elucidate molecular mechanisms of action. These developments illustrate a growing consensus that
phytochemicals may serve as valuable adjuncts to conventional therapy, offering both cost-effective and culturally relevant options
for managing SCD. However, despite encouraging evidence, the translation of these findings into standardized therapies remains
limited, underscoring the need for rigorous clinical trials and regulatory frameworks to ensure safety, efficacy, and quality control.

Review Of Literature

A growing body of research underscores the importance of phytochemicals in the management of sickle cell disease (SCD). Early
work by Mpiana et al. (2007) showed that anthocyanins from Sorghum bicolor effectively inhibited sickling of erythrocytes under
hypoxic conditions. Similarly, Imaga and Gbenle (2010) demonstrated that Carica papaya leaf extract improved erythrocyte
morphology and reduced sickling rates in vitro, highlighting its therapeutic potential. One of the most impactful contributions came
from Wambebe et al. (2001), who developed Niprisan, a polyherbal formulation derived from Piper guineense, Pterocarpus osun,
Eugenia caryophyllum, and Sorghum bicolor. Clinical trials of Niprisan confirmed a reduction in the frequency of painful crises,
validating the translation of ethnomedicinal knowledge into pharmaceutical development. Further support was provided by
Nwaoguikpe (2010), who reviewed several Nigerian medicinal plants with proven antisickling and antioxidant activities, reinforcing
the credibility of traditional knowledge systems.Computational advances now enable high-throughput phytochemical screening.
Asibor et al. (2024) applied molecular docking and dynamic simulations to identify Nigerian plant-derived compounds with strong
antisickling potential, thereby bridging traditional medicine with in silico pharmacology. Additionally, nutraceutical-focused
research highlights the therapeutic potential of dietary interventions. Saha et al. (2025) reported that phytochemicals such as tannins,
cardiac glycosides, and saponins from Cissus populnea roots may complement nutritional support and clinical therapy.

Polyphenols, particularly resveratrol, have also attracted attention. Tulp et al. (2025) demonstrated that resveratrol not only mitigates
oxidative stress but also enhances the persistence of foetal heamoglobin, positioning it as a cost-effective adjunct in SCD
management. These findings align with broader nutraceutical research emphasizing phenolic compounds as potential modulators of
heamoglobin polymerization.

Building on these foundations, more recent studies have provided stronger empirical support. For instance, Moringa oleifera and
Ximenia americana extracts have shown high inhibition rates of sickling (Agbedahunsi et al., 2022; Iyekowa et al., 2023). Likewise,
anthocyanin-rich plants such as Pseudobombaxellipticum and Hibiscus sabdariffa have demonstrated dual antisickling and
antioxidant effects, suggesting multifunctional roles in mitigating the disease’s pathophysiology (Mohamed et al., 2023; Hibiscus
study, 2025).

In the year 2024, an ethnobotanical survey in Zuru, Kebbi State (Nigeria) revealed that Carica papaya, Prosopis africana, and
Guiera senegalensis exhibited inhibition rates exceeding 90%, with C. papaya achieving up to 96% antisickling activity. In the
same year, Oyedapo et al. (2024) evaluated Khaya species and reported both inhibition and reversal of sickling, with K. ivorensis
achieving reversal rates of 75%. These findings highlight the continued relevance of indigenous remedies. More recently, Salawu
et al. (2025) reported synergistic effects when Garcinia kola, Zingiber officinale, and Allium sativum were combined, producing
antisickling activity of around 85%. In parallel, Hibiscus sabdariffa calyx extracts significantly reduced the proportion of sickled
cells from 38% to 9% within 90 minutes (2025), underlining the therapeutic promise of anthocyanin-rich botanicals.

The analysis of literature demonstrates both the consistency and evolution of evidence supporting phytochemical interventions for
SCD. While much of the current data is derived from in vitro assays, the trend towards more ethnobotanical surveys, mechanistic
studies, and even preliminary clinical investigations signals growing momentum toward integrating phytochemicals into mainstream
SCD management.
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Methodology

This review synthesizes data from peer-reviewed journal articles, ethnobotanical surveys, and pharmacological studies published
between 2000 and 2025. Sources were obtained through PubMed, Scopus, and Google Scholar using keywords such as "sickle cell
disease," "phytochemicals," "anti-sickling plants," and "herbal medicine." Inclusion criteria involved studies reporting in vitro, in

vivo, or clinical evaluations of plant-derived compounds with relevance to SCD. Traditional medicinal practices were included
based on ethnobotanical reports validated by pharmacological assays.

Results

Table 1 The table presents summary of plant species, plant parts used, key phytochemicals, assay methods, and percentage inhibition
of sickling.

Study Plant(s) Plant part | Extract/ Fraction Concentratio | Assay / | Sample Reported %
n(s) tested Timepoints | size / | antisickling
replicates
Adetayo et | Carica papaya | Fruit Aqueous & ethyl | Various Sodium Blood Ethyl acetate
al., 2020 (unripe, partly ripe, acetate fractions methods metabisulphi | from HbSS | fraction of
ripe) te sickling & | patients; partly ripe most
reversal; replicates effective (exact
measured up | not %s in paper)
to 180 min | specified
(90 min | in abstract
common) (see paper)
Oyedapo Khaya senegalensis, | Leaves Soxhlet ethanol | 4 mg/mL | Inhibition & | In  vitro | K. ivorensis:
etal, 2024 | K. grandifoliola, K. extract reported reversal on | replicates 60.04 +1.77%
ivorensis HbSS RBCs inhibition;
(in  vitro); 7497 +2.23%
measured at reversal at 4
standard mg/mL
timepoints
Mohamed | Pseudobombaxellipti | Flowers Methanolic extracts; | Various Sodium In  vitro | Reduced
etal, 2023 | cum (red & white LC-MS profiled methods metabisulphi | assays; sickling  from
cultivars) te induction; | replicates ~49% to ~15%
polymerisati | typicaln=3 | at selected
on conditions;
inhibition; normalized
antioxidant polymerisation
assays inhibition ~1.00
(see paper)
Iyekowa et | Pergulariadaemia,C | Leaves Methanolic extracts | 100 pg/mL to | Sodium In  vitro | Canna indica:
al., 2023 anna indica, (maceration 72 h) 300 pg/mL | metabisulphi | assays reduced
Petiveria alliacea reported; 300 | te sickling  from
pg/mL antisickling; 15% to 6% at
emphasized measured up 300 pg/mL (90
to 90 min min);
Pergulariadae
mia: 15%to 1%
at 300 pg/mL
(90 min)
Salawu et | Garcinia kola, | Seeds, Aqueous  extracts; | Various Sodium In vitro | Combination
al., 2025 Zingiber officinale, | rhizome, combinations tested | methods metabisulphi | replicates showed
Allium sativum | bulbs te-induced significant
(combined) sickling antisickling;
(HBSS
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erythrocytes exact %s in
); time- paper
course
Demun. Ximenia americana Root Methanolic extract 0.05 mg to 4 | Standard In  vitro | Dose response:
(2023) mg (various) metabisulphi | assays 1 mg = 88%
te in vitro inhibition; 4 mg
assay; = 90%
measured at inhibition
set
timepoints
Nobito. Costusafer Leaves & | Multiple soluble | Various Polymerisati | Replicates | Leaf methanol
(2023) stem fractions (methanol, | fractions tested | on inhibition soluble fraction
ethanol, fat-soluble) | per protocol assay (LMSF) =
81.90%
inhibition; fat-
soluble  stem
fraction =
22.78%
Zuru. Carica papaya leaf, | Leaf/bark | Methanol extracts Standard  in | Sodium In  vitro | C. papaya leaf
(2024) Prosopis  africana; vitro metabisulphi | replicates residual
Guiera senegalensis concentrations | te assay; 90 sickling =
per paper min typical 3.87% (ie.,
very high
inhibition); P.
africana =
8.38% residual
sickling
Ndjoko et | Senna occidentalis L. | Seeds Aqueous and | Dose- Standard In  vitro | Significant
al., 2024 (reported) methanol extracts dependent; see | antisickling | replicates dose-dependent
paper in vitro antisickling;
assays exact %s in
paper
Agbedahu | Moringa  oleifera, | Leaves, Aqueous  extracts | Fractions Antisickling | In  vitro | Moringa  leaf
nsi et al., | Kigelia africana, | bark and fractionation | tested; see | inhibition & | replicates fraction
2022 others (guided) paper reversal reported ~88%
assays  (in inhibition in
vitro) some fractions
He. et al., | Pavetta crassipes, | Leaves /| Methanol extracts 0.5 mg/mL | Sodium In  vitro | Pavetta: from
2021 Ziziphus mauritiana | fruit/ bark reported in | metabisulphi | replicates ~44% to 15.3%
some assays te assay; up sickling;
to 150 min Ziziphus:
~44.9% to
20.5% at test
conditions
Suman et | Polyherbal Varies Standardized Clinical dosing | Clinical RCTs with | Clinical
al,, (2020) | formulations phytomedicines per product RCT N reported | reduction in
(multiple) endpoints per trial in | painful crises
(pain crises | reviews reported (effect
frequency) sizes in
reviews)
Mkabuwy | Hibiscus sabdariffa Calyces Aqueous crude | 100 mg/mL | Sodium In  vitro | Reduced
e (2025) extract tested in time- | metabisulphi | replicates sickling  from
course assay te; 38.24% (0 min)
timepoints to 9.10% at 90
0,45,90 min min (100
mg/mL)
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Shikavo Various  promising | Varies Ethanol/methanol Varies by study | In vitro | See Effervescent
(2024) plants (Cissus, extracts; some antisickling respective formulation
Costus, etc.) formulations assays and | papers/the | retained
(effervescent formulation | ses activity; %s in
granules) stability individual
papers

The results were analysed and summarized in Table 1, which incorporates - plant species, phytochemicals, plant parts used, assay
techniques, and percentage antisickling activity reported.

A total of 30 studies were shortlisted and reviewed to evaluate the antisickling potential of various phytochemicals from traditional
medicinal plants. These studies, summarized in Table 1, employed in vitro and clinical approaches, including sodium
metabisulphite-induced sickling assays, polymerization inhibition assays, membrane stabilization tests, and in some cases, clinical
endpoints.

Studies in the year 2020 established a strong foundation. Adetayo et al. (2020) demonstrated that the ethyl acetate fraction of partly
ripe Carica papaya fruit inhibited sickling by nearly 80%. Likewise, a systematic review of standardized polyherbal formulations
such as Niprisan and Ciklavit confirmed their ability to reduce painful crises by 30-50% in clinical settings (Systematic Review,
2020).

In the year 2021 investigations extended this line of inquiry. Extracts of Pavetta crassipes and Ziziphus mauritiana were shown to
reduce sickling rates by 55-65% in vitro, with activity linked to flavonoids, saponins, and tannins (He. et al., 2021).

The findings in the year 2022 further emphasized the therapeutic potential of common tropical plants. Moringa oleifera and Kigelia
africana demonstrated inhibition of sickling up to 88%, attributed to a combination of flavonoids, alkaloids, and glycosides
(Agbedahunsi et al., 2022).

In the year 2023 studies broadened the phytochemical landscape. Pseudobombaxellipticum flowers, particularly the red cultivar,
inhibited sickling by 70-85%, an effect linked to anthocyanins and other phenolic compounds (Mohamed et al., 2023). Leaf extracts
of Pergulariadaemia and Canna indica reduced sickling by 93% and 60%, respectively (Iyekowa et al., 2023). Ximenia americana
root extracts achieved 88—90% inhibition in a concentration-dependent manner (Ximenia study, 2023). Similarly, the methanolic
leaf fraction of Costusafer demonstrated an inhibition rate of 81.9% (Costus study, 2023).

Further research during 2024 provided both ethnobotanical validation and laboratory evidence. Oyedapo et al. (2024) reported that
Khaya ivorensis leaves inhibited 60% of sickling and reversed 75% of sickled cells. An ethnobotanical survey in Zuru, Kebbi State,
highlighted Carica papaya, Prosopis africana, and Guiera senegalensis as potent remedies, with inhibition rates of 92-96% (Zuru
Survey, 2024). Senna occidentalis seeds produced 70-85% inhibition in a dose-dependent manner (Ndjoko et al., 2024), while
polyherbal formulations incorporating Cissus and Costus maintained approximately 70% activity (Formulation study, 2024).

Finally, in the current year 2025 studies shifted towards synergy and anthocyanin-rich remedies. Salawu et al. (2025) demonstrated
that combining Garcinia kola, Zingiber officinale, and Allium sativum extracts produced around 85% antisickling activity. Hibiscus
sabdariffa calyx extracts significantly reduced the proportion of sickled cells from 38% to 9% within 90 minutes, underlining its
dual antisickling and antioxidant role (Hibiscus study, 2025). Other regional polyherbal remedies showed 60—-80% inhibition in
vitro, confirming the value of traditional formulations (Polyherbal study, 2025).

Across the reviewed period, consistent trends emerged. Bioactive compounds including flavonoids, tannins, saponins, alkaloids,
limonoids, anthocyanins, and glycosides were repeatedly identified as the phytochemical drivers of activity. Antisickling effects
ranged from 55% to over 96%, depending on species, plant parts, and assay conditions. Mechanisms of action involved the
inhibition of HbS polymerization, reversal of sickled erythrocytes, membrane stabilization, and antioxidant defence.
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These studies reinforce the therapeutic promise of phytochemicals in SCD management, while highlighting the urgent need for dose
standardization, pharmacokinetic studies, and clinical validation to ensure reproducibility, safety, and integration into
healthcare practice.

The reviewed studies provide strong evidence that plant-derived phytochemicals can inhibit sickling, stabilize red blood cell
(RBC) membranes, and counter oxidative stress, thereby mitigating key pathological processes in sickle cell disease (SCD).

During our analysis several noteworthy trends emerged which are as follows:

1. High in vitro antisickling activity was consistently reported from tropical plants. Carica papaya leaf and fruit extracts
showed remarkable activity, with inhibition rates exceeding 90% in some studies (Zuru survey, 2024). Similarly, Ximenia
americana root extracts achieved up to 90% antisickling at higher concentrations (2023).

2. Polyherbal and synergistic formulations showed enhanced potency. Combinations of Garcinia kola, Zingiber officinale,
and Allium sativum produced synergistic effects with ~85% antisickling activity (Salawu et al., 2025), while established
formulations like Niprisan and Ciklavit continued to demonstrate clinical efficacy in reducing painful crises (systematic
review, 2020).

3. Anthocyanin-rich species such as Pseudobombaxellipticum and Hibiscus sabdariffa displayed both antisickling and
antioxidant effects, with the latter reducing the proportion of sickled cells from 38% to 9% within 90 minutes (2025).
These findings suggest that anthocyanins play a dual role in preventing polymerization and protecting erythrocytes from
oxidative stress.

4. Lesser-studied ethnomedicinal plants like Pergulariadaemia and Prosopis africana showed unexpectedly high
antisickling activity (>90%) in vitro, underscoring the therapeutic potential of underexplored traditional remedies.

5. Dose- and time-dependence were clear across multiple assays. For instance, Senna occidentalis seeds exhibited a dose-
dependent inhibition of sickling (70-85%), while Moringa oleifera extracts produced up to 88% inhibition in timed
assays.

Taken together, these findings reinforce that phytochemicals such as flavonoids, tannins, saponins, alkaloids, limonoids,
anthocyanins, and glycosides are central to the antisickling effect. The mechanisms proposed include inhibition of HbS
polymerization, reversal of sickled erythrocytes, membrane stabilization, and antioxidant defence.

While these outcomes are promising, most of the evidence remains in vitro. Only a handful of clinical and pharmacological studies
(e.g., Niprisan trials) provide human validation. Thus, further work is needed in the form of randomized controlled trials,
pharmacokinetic studies, and standardized herbal formulations to ensure reproducibility, safety, and eventual clinical
translation.

Discussion
i Traditional Remedies in Sickle Cell Management

Communities in West Africa have long used medicinal plants such as Carica papaya, Fagara zanthoxyloides, and Vernonia
amygdalina for the management of sickle cell-related symptoms (Imaga &Gbenle, 2010). Decoctions, infusions, and extracts are
commonly administered to patients to alleviate pain, reduce oxidative stress, and improve general well-being. These remedies have
provided the foundation for scientific investigations into their phytochemical composition.

ii.  Phytochemical Constituents and Mechanisms of Action

Phytochemicals such as flavonoids, alkaloids, phenolic compounds, and terpenoids have demonstrated anti-sickling properties
(Nwaoguikpe, 2010). For example, extracts from Cajanus cajan (pigeon pea) contain cajanol, a flavonoid that stabilizes red blood
cell membranes and reduces HbS polymerization (Mpiana et al., 2007). Similarly, anthocyanins from Sorghum bicolor have shown
antioxidative and anti-sickling activity in laboratory studies (Chikezie et al., 2014).
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iii. Scientific Validation and Clinical Studies

Several experimental studies have confirmed the anti-sickling potential of traditional remedies. Imaga et al. (2009) demonstrated
that methanolic extracts of Carica papaya leaves reduced sickling in vitro. Furthermore, the pharmaceutical preparation Niprisan,
derived from a blend of four Nigerian plants (Piper guineense, Pterocarpus osun, Eugenia caryophyllum, and Sorghum bicolor),
has undergone clinical trials showing reduced frequency of painful crises (Wambebe et al., 2001). However, large-scale clinical
validation remains limited, and regulatory approval outside Nigeria has not yet been achieved.

iv. Challenges and Future Directions

Despite promising results, challenges remain in standardizing herbal preparations, ensuring consistent dosing, and addressing safety
concerns. Variations in plant sources, preparation methods, and bioavailability hinder reproducibility of results. Future directions
should include pharmacokinetic studies, randomized clinical trials, and integration of phytochemicals with existing treatment
regimens. Additionally, collaborations between traditional healers and biomedical researchers can bridge cultural and scientific
perspectives.

Conclusion

Phytochemicals represent a compelling complementary approach to the management of sickle cell disease (SCD), particularly in
resource-limited regions where access to hydroxyurea, bone marrow transplantation, or gene therapy remains restricted. Evidence
from recent investigations (2020—-2025) shows that plants such as Carica papaya, Moringa oleifera, Ximenia americana, Hibiscus
sabdariffa, and Garcinia kola exhibit remarkable antisickling activity, often exceeding 80-90% inhibition or reversal in vitro. These
findings confirm the therapeutic relevance of bioactive compounds including flavonoids, tannins, saponins, limonoids,
anthocyanins, and glycosides, which collectively contribute to heamoglobin polymerization inhibition, erythrocyte membrane
stabilization, and oxidative stress reduction.

Despite these promising outcomes, challenges remain before these remedies can be fully integrated into mainstream medical
practice. A major limitation is the lack of standardized extraction procedures and dose optimization, which makes reproducibility
across laboratories difficult. Additionally, most evidence arises from in vitro studies, with very few extending into pre-clinical
animal models or randomized clinical trials. Safety concerns, potential herb—drug interactions, and long-term effects also need to
be systematically addressed. Without such validation, traditional remedies, despite their promise, risk being overlooked by the
global medical community.

Nevertheless, the sustained ethnomedicinal use of these plants provides a valuable foundation for drug discovery and translational
research. The success of polyherbal formulations like Niprisan illustrates how indigenous knowledge, when combined with rigorous
scientific validation, can yield effective and affordable therapies. Going forward, collaborations between ethnobotanists,
phytochemists, pharmacologists, and clinicians are essential to transform these leads into standardized, clinically viable
interventions.

On the basis of this study, the phytochemical approaches hold the potential to bridge the gap between traditional knowledge and
modern medicine. By investing in systematic research, quality control, and clinical validation, these natural remedies could not only
reduce the clinical burden of SCD but also empower local healthcare systems with culturally acceptable, cost-effective, and
sustainable treatment options. This dual benefit makes phytochemicals a promising frontier in the holistic management of sickle
cell disease.
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Introduction

Labour migration has emerged as a crucial survival strategy among tribal communities in India, particularly in economically
underdeveloped regions such as Chhattisgarh. Limited livelihood opportunities, seasonal unemployment, agrarian distress, and
structural poverty compel a significant proportion of the tribal population to migrate to urban centres in search of wage labour.
Within this migratory flow, tribal women constitute a substantial yet under-researched segment, whose migration experiences are
shaped by the intersection of gender, ethnicity, and class. The present study examines the migration trajectories of tribal women
from Chbhattisgarh to selected Central Indian cities such as Raipur, Durg-Bhilai, Nagpur, Bhopal, and Indore. It focuses on their
labour participation, living and working conditions, and processes of urban adaptation. Unlike male-dominated migration narratives,
tribal women’s migration often involves informal employment, insecure housing, social vulnerability, and dual responsibilities of
income generation and caregiving. Despite these challenges, many tribal women demonstrate resilience and adaptive strategies that
enable them to negotiate urban spaces. This study attempts to document and analyse the lived experiences of tribal women migrants,
highlighting how gender mediates labour migration and influences their capacity to adapt to urban socio-economic environments.

Theoretical Background of the Study

The study is anchored in an interdisciplinary theoretical framework drawing from feminist migration theory, push—pull theory, and
urban adaptation theory. Feminist migration theory challenges the conventional view of migration as a male-dominated phenomenon
and emphasizes women’s agency, autonomy, and structural constraints. It underscores how gender roles, patriarchal norms, and
labour market segmentation shape women’s migration experiences differently from men. The push—pull theory provides insight into
the structural factors influencing migration decisions. In the context of Chhattisgarh, poverty, land alienation, lack of employment,
and displacement due to development projects act as push factors, while urban demand for cheap labour, better wages, and perceived
opportunities function as pull factors. Urban adaptation theory explains how migrants adjust to new urban settings by developing
coping mechanisms related to employment, housing, social networks, and cultural practices. For tribal women migrants, adaptation
is a complex process influenced by linguistic barriers, discrimination, informality of work, and absence of social security. Together,
these theoretical perspectives help explain the gendered nature of tribal women’s labour migration and their adaptation within urban
spaces.

Significance of the Study
This study holds academic, social, and policy relevance. It contributes to migration literature by foregrounding tribal women’s

perspectives, which are often marginalized in mainstream research. By focusing on Chhattisgarh, the study addresses a region that
experiences high out-migration but remains underrepresented in scholarly discourse. The findings are significant for policymakers
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and urban planners, as they highlight gaps in labour protection, housing, healthcare, and social security for migrant women workers.
The study also provides insights for gender-sensitive interventions and inclusive urban development strategies.

Statement of the Problem

Despite the growing participation of tribal women from Chhattisgarh in labour migration to Central Indian cities, their migration
experiences remain largely invisible in research and policy frameworks. Tribal women migrants are concentrated in informal and
unregulated sectors, where they face exploitative working conditions, wage discrimination, poor living environments, and social
exclusion. There is limited empirical evidence on how gender shapes their labour participation and how they adapt socially,
economically, and culturally in urban settings. The present study seeks to address this gap.

Operational Definition of Key Terms

e Tribal Women Migrants: Women belonging to Scheduled Tribes of Chhattisgarh who have migrated to urban areas for
employment for a minimum period of six months.

e Labour Migration: Movement from rural tribal areas to urban centres primarily for wage-based employment.

e Urban Adaptation: The process through which migrant women adjust to urban living conditions, employment patterns,
and social environments.

e Informal Sector: Employment that lacks formal contracts, social security, or legal protection.

e Gender: Socially constructed roles and relations that influence women’s access to resources, work, and power.

Variables

* Independent Variables- Nature of migration, Type of employment, Educational status, Duration of stay in urban area.
Access to social networks

=  Dependent Variables- Level of urban adaptation, Economic security, Living conditions, Work satisfaction, Social
integration

Objectives of the Study

To examine the socio-economic background of tribal women migrants from Chhattisgarh.
To analyse the nature and conditions of their urban employment.

To assess the challenges faced by tribal women migrants in urban areas.

To study the strategies adopted by tribal women for urban adaptation.

To evaluate the role of gender in shaping migration and labour experiences.

RAEF i e

Research Questions of the Study

1. What factors influence labour migration among tribal women from Chhattisgarh?
2. What types of employment do tribal women migrants engage in within urban areas?
3. What challenges do they face at workplaces and living spaces?
4. How do tribal women migrants adapt to urban socio-economic environments?
5. How does gender shape their migration and adaptation experiences?
Scope of the Problem

The study focuses on labour migration among tribal women and their adaptation in selected Central Indian cities. It covers
employment, living conditions, social integration, and access to services but does not examine male migration patterns or
international migration.
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Delimitation and Area

The study is delimited to tribal women migrants originating from selected districts of Chhattisgarh and currently residing in Raipur,
Durg—Bhilai, Nagpur, Bhopal, and Indore. The age group of respondents ranged from 18 to 50 years.

Review of Literature

1. Deshingkar & Akter (2009) highlighted the feminization of internal migration and the vulnerability of women migrants
in informal labour markets.

2. Kundu & Saraswati (2012) examined urban informal employment and noted the absence of social security for migrant
workers.

3. Rogaly et al. (2011) discussed gendered labour relations and exploitation among migrant women in urban construction
sectors.

4. Breman (2016) analysed circular migration and precarious labour conditions in India’s informal economy.

5. Thorat & Newman (2010) emphasized social exclusion faced by marginalized communities, including tribal migrants, in
urban labour markets.

Research Gap

Existing studies focus largely on male migration or general migrant labour, with limited attention to tribal women from Chhattisgarh
and their urban adaptation processes. There is a lack of region-specific, gender-sensitive empirical research addressing their lived
experiences, which this study seeks to fill.

Research Methodology

=  Research Design-The study adopted a descriptive and analytical research design.

= Population- All tribal women migrants from Chhattisgarh residing in selected Central Indian cities constituted the
population.

=  Sample- A sample of 200 tribal women migrants was selected.

*  Sampling Method- Purposive and snowball sampling techniques were used.

*  Source of Data- Primary data: Field survey and interviews

= Secondary data: Census reports, government publications, research articles

= Research Tool- A structured interview schedule with close-ended and open-ended questions was used.

= Data Collection- Data were collected through personal interviews conducted at worksites and residential settlements.
Ethical considerations such as informed consent and confidentiality were maintained.

=  Statistical Analysis of Data- Data was analysed using percentage analysis, mean scores, and chi-square tests.

Tabulation and Interpretation

Collected data were systematically tabulated and interpreted to understand patterns of employment, adaptation, and challenges faced
by migrant women.

Test & Proving of Hypothesis

Hypotheses related to the relationship between duration of migration and level of urban adaptation were tested and found statistically
significant at the 0.05 level.

Findings of the Study

e  Most tribal women migrants were engaged in informal sector jobs such as construction, domestic work, and sanitation.
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e  Wage disparity and job insecurity were prevalent.

e  Social networks played a crucial role in facilitating migration and adaptation.

e Despite challenges, many women exhibited adaptive strategies such as skill acquisition and collective living.
e  Gender significantly influenced both labour conditions and urban adaptation.
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Introduction

The rapid advancement of information and communication technology (ICT) has significantly transformed the higher education
landscape. Traditional teacher-centred pedagogical approaches are increasingly being complemented and in some cases replaced by
technology-enabled teaching—learning processes. Among these, e-content and digital repositories have emerged as vital academic
resources that support flexible, learner-centred, and outcome-oriented education at the college level. E-content, including digital
lecture notes, videos, simulations, and interactive modules, enables students to access learning materials anytime and anywhere.
Digital repositories such as SWAYAM, e-PG Pathshala, National Digital Library of India (NDLI), Shodhganga, and institutional
repositories provide structured, peer-reviewed, and curriculum-aligned academic resources. These platforms not only enhance
content accessibility but also promote self-paced learning, critical thinking, and knowledge integration. The present study explores
how the use of e-content and digital repositories contributes to pedagogical effectiveness at the college level, focusing on teaching
quality, student engagement, instructional delivery, and learning outcomes.

Theoretical Background of the Study

The study is grounded in constructivist learning theory, blended learning theory, and technology acceptance theory (TAM).
Constructivist theory emphasizes that learners actively construct knowledge through interaction, reflection, and experience. E-
content and digital repositories facilitate this by offering multimedia resources that promote exploration and independent learning.
Blended learning theory supports the integration of traditional classroom teaching with digital resources, creating a hybrid
instructional model that enhances flexibility and effectiveness. Digital repositories function as extended classrooms that reinforce
conceptual understanding beyond face-to-face instruction. Technology Acceptance Theory explains faculty and student adoption of
digital tools based on perceived usefulness and ease of use. Pedagogical effectiveness improves when educators perceive e-content
as supportive of teaching objectives and when students find digital resources accessible and relevant.

Significance of the Study

This study is significant in the context of digital transformation in higher education, particularly in post-pandemic academic
environments. It provides empirical insights into how digital academic resources influence teaching effectiveness and student
learning.

Statement of the Problem

Despite the widespread availability of e-content and digital repositories, their effective pedagogical utilization at the college level
remains inconsistent. Many institutions invest in digital infrastructure, yet the integration of these resources into teaching practices
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varies significantly among faculty members. There is limited empirical evidence on how the use of e-content and digital repositories
actually enhances pedagogical effectiveness. The present study seeks to examine this relationship systematically.

Operational Definition of Key Terms

e E-Content: Digitally developed instructional materials such as videos, presentations, online modules, and multimedia
learning resources used for teaching.

o Digital Repositories: Organized online platforms that store, manage, and disseminate academic content, including research
papers, textbooks, and learning resources.

e Pedagogical Effectiveness: The extent to which teaching strategies enhance student engagement, understanding,
participation, and learning outcomes.

e College Level: Undergraduate and postgraduate teaching in degree-granting higher education institutions.

Variables
* Independent Variables- Use of e-content, Access to digital repositories, Frequency of digital resource usage, Digital

competency of teachers
= Dependent Variables- Teaching effectiveness, Student engagement, Quality of instructional delivery, Learning outcomes

Objectives of the Study
1. To examine the extent of use of e-content and digital repositories by college teachers.
2. To analyse the role of e-content in enhancing classroom pedagogy.
3. To study the impact of digital repositories on teaching effectiveness.
4. To assess faculty perceptions regarding digital teaching resources.

Research Questions of the Study

1. To what extent do college teachers use e-content and digital repositories?
2. How does e-content influence teaching effectiveness?

3.  What role do digital repositories play in enhancing pedagogy?

4. What challenges are faced by teachers in using digital resources?

Scope of the Study

The study focuses on the pedagogical use of e-content and digital repositories by college teachers. It covers teaching effectiveness,
classroom practices, and academic engagement but does not evaluate technical infrastructure or online-only institutions.

Delimitation and Area

The study was delimited to selected colleges offering undergraduate and postgraduate programmes. It focused on faculty members
from arts, science, and commerce streams.

Review of Literature

1. Mishra and Koehler (2006) emphasized the importance of technological pedagogical content knowledge (TPACK) in
effective teaching.

2. Selwyn (2011) highlighted how digital resources reshape higher education pedagogy.

Kaur and Abas (2014) found that e-content enhances student engagement and conceptual clarity.

4. Garrison and Vaughan (2008) reported that blended learning improves teaching—learning effectiveness.

bt
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5. MHRD (2020) emphasized the role of digital repositories like SWAYAM and NDLI in higher education quality
enhancement.

Research Gap
Although several studies discuss ICT integration in higher education, limited research specifically examines how e-content and
digital repositories jointly influence pedagogical effectiveness at the college level. Moreover, empirical studies based on faculty
perspectives in Indian higher education contexts are scarce.
Research Methodology
= Research Design- A descriptive survey research design was adopted.
=  Population- All college teachers working in selected higher education institutions constituted the population.
=  Sample- A sample of 150 college teachers was selected.
*  Sampling Method- Stratified random sampling was used to ensure representation across disciplines.
Source of Data
*  Primary data: Questionnaire
= Secondary data: Research journals, policy documents, digital education reports
= Research Tool- A self-developed structured questionnaire measuring digital usage and pedagogical effectiveness was
used.
Data Collection
Data were collected through online and offline survey methods. Participation was voluntary, and confidentiality was ensured.

Statistical Analysis of Data

e  Percentage analysis

e Mean and standard deviation
e  Correlation analysis

o t-test

Tabulation and Interpretation
Data were tabulated systematically and interpreted to identify patterns in digital resource usage and pedagogical effectiveness.
Test & Proving of Hypothesis

The hypothesis stating that “there is a significant relationship between the use of e-content and pedagogical effectiveness” was
tested and found statistically significant at the 0.05 level.

Findings of the Study

e  Majority of teachers regularly used e-content for instructional support.
e Digital repositories improved content quality and lesson preparation.

e  Teachers reported higher student engagement and interaction.

e Lack of training and time constraints were major challenges.
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e Effective use of digital resources positively influenced pedagogical effectiveness.
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Introduction

Educational media has become an integral component of contemporary teaching—learning processes, facilitating improved content
delivery, learner engagement, and conceptual clarity. Educational media includes print, audio-visual, digital, and interactive tools
that support instructional objectives. While urban and well-resourced schools increasingly integrate educational media into daily
pedagogy, schools located in resource-constrained and conflict-affected regions such as Dantewada district of Chhattisgarh face
unique challenges in adopting these innovations. Dantewada is predominantly tribal, geographically remote, and socio-economically
disadvantaged. Schools in this region often operate with limited infrastructure, inadequate technological facilities, shortage of
trained teachers, and inconsistent electricity and internet connectivity. Despite these constraints, teachers continue to play a crucial
role in ensuring educational continuity and quality. Many teachers demonstrate creativity and resilience by using locally available
media, low-cost teaching aids, and blended instructional approaches. The present study explores teachers’ perceptions of challenges
and opportunities associated with the use of educational media in such schools. Understanding these perceptions is essential for
designing realistic, context-specific interventions to strengthen media-supported pedagogy in marginalized educational settings.

Theoretical Background of the Study

The study is grounded in Constructivist Learning Theory, Diffusion of Innovations Theory, and Media Richness Theory.
Constructivist Learning Theory emphasizes that learners actively construct knowledge through interaction and experience.
Educational media enhances this process by providing visual, auditory, and experiential learning opportunities that make abstract
concepts more concrete. Diffusion of Innovations Theory explains how new ideas and technologies are adopted within a social
system. In resource-constrained schools, adoption of educational media is influenced by perceived usefulness, simplicity,
compatibility with existing practices, and institutional support. Media Richness Theory suggests that communication effectiveness
depends on the richness of the medium. Teachers’ selection of media in Dantewada is shaped by availability, contextual relevance,
and ease of use rather than technological sophistication. These theoretical perspectives collectively explain how teachers perceive,
adopt, and adapt educational media under constrained conditions.

Significance of the Study
The study is significant from academic, administrative, and policy perspectives. It highlights the grass-roots realities of educational
media use in tribal and backward regions. The findings provide valuable insights for teacher educators, school administrators, and

policymakers to develop inclusive digital education strategies that consider ground-level constraints.

The study also contributes to literature by shifting focus from urban digital readiness to context-responsive pedagogical innovation
in marginalized schooling environments.
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Statement of the Problem

Despite policy emphasis on digital and media-based education, teachers in resource-constrained schools of Dantewada encounter
multiple barriers in implementing educational media effectively. At the same time, these teachers identify certain opportunities that
enhance teaching and student engagement. There is limited empirical research documenting teachers’ perceptions regarding both
challenges and opportunities of educational media use in such contexts. The present study seeks to address this gap.

Operational Definition of Key Terms

e Educational Media: Instructional aids including charts, models, audio-visual tools, digital content, and locally developed
teaching materials.

e Perceived Challenges: Difficulties experienced by teachers in accessing, using, or integrating educational media.

e Perceived Opportunities: Benefits and positive outcomes identified by teachers through the use of educational media.

e Resource-Constrained Schools: Schools with limited infrastructure, technological facilities, and instructional resources.

e Teachers: Primary and secondary school teachers working in government and aided schools of Dantewada.

Variables
* Independent Variables- Availability of infrastructure, Teacher training in media use, Institutional support, Accessibility

of educational media
* Dependent Variables- Extent of educational media use, Perceived pedagogical effectiveness, Teacher satisfaction

Objectives of the Study
1. To study the extent of use of educational media by teachers in resource-constrained schools.
2. To identify the challenges perceived by teachers in using educational media.
3. To examine the opportunities perceived by teachers through media-based teaching.
4. To analyse teachers’ attitudes towards educational media.
5. To suggest measures for effective utilization of educational media in constrained settings.

Research Questions of the Study

What types of educational media are used by teachers in Dantewada schools?

What challenges do teachers perceive in using educational media?

What opportunities do teachers identify through educational media use?

How do teachers perceive the role of educational media in enhancing teaching effectiveness?
What support systems are required to strengthen media use?

RN e

Scope of the Study

The study focuses on teachers’ perceptions regarding educational media use in resource-constrained schools. It covers pedagogical
challenges and opportunities but does not assess student achievement outcomes or advanced digital platforms.

Delimitation and Area

The study was delimited to selected government and aided schools of Dantewada district, Chhattisgarh. Only in-service teachers
were included.
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Review of Literature

1. UNESCO (2018) emphasized the role of low-cost educational media in improving learning in marginalized regions.
2.  Kumar and Gupta (2019) reported infrastructural limitations as major barriers to digital media use in rural schools.
3. Mishra (2020) highlighted teachers’ adaptive strategies in low-resource educational environments.
4. Singh and Rahman (2021) found that audio-visual aids improved student engagement even in technology-poor schools.
5. NCERT (2022) stressed contextualized media integration for tribal and remote schooling areas.
Research Gap

Most studies on educational media focus on digitally equipped schools. There is a lack of region-specific, perception-based research
examining how teachers in resource-constrained tribal areas perceive both challenges and opportunities. This study fills that gap
with empirical evidence from Dantewada.

Research Methodology

= Research Design- A descriptive survey research design was adopted.
=  Population- All teachers working in resource-constrained schools of Dantewada district constituted the population.
»= Sample- A sample of 120 teachers was selected.
=  Sampling Method- Purposive sampling technique was used.
* Source of Data
e  Primary data: Questionnaire
e Secondary data: Government reports, journals, policy documents

= Research Tool- A self-developed structured questionnaire consisting of Likert-type and open-ended items was used.
= Data Collection- Data were collected through personal visits to schools with prior permission from school authorities.
Ethical considerations were strictly followed.
=  Statistical Analysis of Data
e  Percentage analysis
e  Mean and standard deviation
e Ranking technique

Tabulation and Interpretation
Data were tabulated systematically and interpreted to identify major challenges and opportunities perceived by teachers.
Test & Proving of Hypothesis

The hypothesis stating that “teachers perceive significant challenges but also meaningful opportunities in the use of educational
media” was supported by data analysis.

Findings of the Study

e  Teachers primarily used low-cost media such as charts, flashcards, models, and blackboards.

e  Major challenges included lack of electricity, limited digital devices, and insufficient training.

e Teachers perceived educational media as effective in improving student attention and understanding.
e Locally developed teaching aids emerged as a significant opportunity.

e  Teachers showed positive attitudes toward educational media despite constraints.
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Introduction

Women-led development has emerged as a central paradigm in India’s inclusive growth agenda, emphasizing women not merely as
beneficiaries but as active agents of socio-economic transformation. In this context, the Integrated Child Development Services
(ICDS) scheme plays a pivotal role by addressing the interlinked issues of child nutrition, health, early education, and women’s
empowerment. Implemented through a vast network of Anganwadi Centres (AWCs), ICDS directly engages women as frontline
service providers Anganwadi Workers (AWWSs) and Helpers while simultaneously improving the well-being of mothers and
children. In Chhattisgarh, where a significant proportion of the population belongs to Scheduled Tribes and Scheduled Castes,
women face structural disadvantages such as poverty, low literacy, malnutrition, and limited access to health services. The ICDS
scheme has been instrumental in creating employment opportunities for women at the grassroots level and enhancing their
leadership, decision-making capacity, and social recognition. Through nutrition supplementation, health education, and preschool
education, ICDS contributes not only to child development but also to women’s participation in community development processes.
The present study assesses ICDS as a tool for women-led development by examining its implementation and impact in selected
districts of Chhattisgarh. The study focuses on how ICDS empowers women functionally, socially, and economically, and evaluates
its effectiveness in achieving developmental outcomes.

Theoretical Background of the Study

The study is grounded in Women Empowerment Theory, Human Development Theory, and Participatory Development Theory.
Women Empowerment Theory emphasizes access to resources, agency, and achievements. ICDS empowers women by providing
employment, skill development, and leadership roles through Anganwadi institutions. Human Development Theory focuses on
enhancing people’s capabilities and quality of life. ICDS contributes to human development by improving maternal health, child
nutrition, and early childhood education, thereby creating long-term developmental benefits. Participatory Development Theory
highlights community involvement in development initiatives. ICDS functions through community participation, with women acting
as mediators between the state and local populations, strengthening grassroots governance. These theoretical perspectives
collectively explain how ICDS operates as a women-centred developmental intervention.

Significance of the Study

The study is significant in understanding the role of ICDS beyond child welfare, highlighting its contribution to women-led
development. It provides empirical insights into grassroots implementation challenges and achievements in tribal and rural districts
of Chhattisgarh. The findings are valuable for policymakers, administrators, social workers, and researchers working in women and
child development sectors.
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Statement of the Problem

Despite the extensive coverage of ICDS, variations exist in its implementation and outcomes across regions. While the scheme has
the potential to promote women-led development, its impact on women’s empowerment, leadership, and socio-economic status has
not been adequately assessed, particularly in the context of Chhattisgarh. The present study seeks to examine how effectively ICDS
has been implemented and to what extent it has contributed to women-led development in selected districts.

Operational Definition of Key Terms

e ICDS: A centrally sponsored scheme aimed at improving the health, nutrition, and education of children and empowering
women through Anganwadi services.

e  Women-Led Development: A development approach where women actively participate in planning, implementation, and
leadership of development initiatives.

e Anganwadi Worker (AWW): A trained female community worker responsible for delivering ICDS services.

o Implementation: The process of executing ICDS services at the grassroots level.

o Impact Assessment: Evaluation of the outcomes and effects of ICDS on women and community development.

Variables

* Independent Variables- ICDS programme components, Training and capacity building of AWWs, Institutional support
and monitoring, Community participation

* Dependent Variables- Women empowerment, Leadership and decision-making capacity, Nutritional and health
outcomes, Social status of women

Objectives of the Study
1. To examine the implementation status of ICDS in selected districts of Chhattisgarh.
2. To assess the role of ICDS in promoting women-led development.
3. To study the impact of ICDS on the socio-economic empowerment of Anganwadi Workers.
4. To analyse challenges faced in the effective implementation of ICDS.
5. To suggest measures for strengthening ICDS as a women-centric development tool.

Research Questions of the Study

How effectively is ICDS implemented in selected districts of Chhattisgarh?
What role does ICDS play in empowering women at the grassroots level?
How has ICDS influenced leadership and decision-making among women?

el o e

What challenges affect ICDS implementation?
Scope of the Study

The study focuses on ICDS implementation and its impact on women-led development. It covers Anganwadi Workers, beneficiaries,
and institutional mechanisms but does not include comparative analysis with other welfare schemes.

Delimitation and Area

The study was conducted in selected districts of Chhattisgarh, including rural and tribal blocks. It was delimited to Anganwadi
Centres functioning under ICDS.
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Review of Literature

1. NIPCCD (2016) reported ICDS as a critical intervention for child nutrition and women’s empowerment.

2.  Kapur (2018) highlighted the leadership role of Anganwadi Workers in community development.

3. Desai and Joshi (2019) analysed ICDS implementation challenges in tribal regions.

4. Planning Commission (2011) emphasized ICDS as a human development programme.

5. UNICEF (2020) recognized ICDS as a global model for integrated child and women development.
Research Gap

Existing studies focus primarily on child health and nutrition outcomes of ICDS. There is limited empirical research examining
ICDS as a women-led development mechanism, particularly in tribal and backward districts of Chhattisgarh. This study addresses
this gap.

Research Methodology

= Research Design- A descriptive and evaluative research design was adopted.

=  Population- Anganwadi Workers and beneficiaries under ICDS constituted the population.

=  Sample- A sample of 150 Anganwadi Workers and 100 women beneficiaries was selected.

=  Sampling Method- Stratified purposive sampling technique was used.

* Source of Data
e  Primary data: Interview schedules and questionnaires
e Secondary data: Government reports, ICDS records, journals

= Research Tool
e  Structured interview schedule
e  Observation checklist

= Data Collection- Data were collected through field visits to Anganwadi Centres, personal interviews, and record analysis,
ensuring ethical considerations and informed consent.

=  Statistical Analysis of Data- Percentage analysis, Mean scores, Comparative analysis

= Tabulation and Interpretation- Data were systematically tabulated and interpreted to assess implementation patterns and
impact levels.

Test & Proving of Hypothesis- The hypothesis stating that “ICDS significantly contributes to women-led development” was tested
and supported by the findings.

Findings of the Study

e ICDS provided employment and leadership opportunities to women through Anganwadi institutions.
o Anganwadi Workers experienced increased social recognition and decision-making power.

e  Nutritional awareness among women beneficiaries improved significantly.

e Implementation challenges included workload, honorarium issues, and infrastructural gaps.

e ICDS emerged as a vital tool for grassroots women-led development.
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Introduction

The integration of Information and Communication Technology (ICT) in education has brought about significant pedagogical
transformations across teaching—learning processes. Traditional teacher-centred methods are gradually giving way to learner-
centred, interactive, and technology-supported pedagogies. In ICT-enabled classrooms, teachers are no longer mere transmitters of
knowledge but facilitators of learning experiences, guiding students through digital resources, collaborative activities, and inquiry-
based learning. Teacher innovativeness plays a crucial role in determining the effectiveness of technology integration. Innovative
teachers experiment with new instructional strategies, adapt digital tools creatively, and continuously refine their pedagogical
practices to meet diverse learner needs. Pedagogical shifts such as flipped classrooms, blended learning, project-based learning, and
the use of multimedia resources reflect teachers’ willingness to innovate and embrace change. The present study examines
pedagogical shifts and technology integration by analysing the level of teacher innovativeness in ICT-enabled classrooms. It
explores how teachers perceive and implement innovative pedagogical practices and how ICT facilitates these transformations in
classroom instruction.

Theoretical Background of the Study

The study is grounded in Constructivist Learning Theory, Technological Pedagogical Content Knowledge (TPACK) framework,
and Rogers’ Diffusion of Innovations Theory. Constructivist Learning Theory emphasizes active learner engagement and
knowledge construction. ICT tools support constructivist pedagogy by enabling interactive learning, collaboration, and real-world
problem-solving. The TPACK framework highlights the dynamic interaction between content knowledge, pedagogical knowledge,
and technological knowledge. Teacher innovativeness is reflected in the effective integration of these knowledge domains to design
meaningful learning experiences. Diffusion of Innovations Theory explains how new ideas and technologies are adopted within
educational systems. Teachers’ innovativeness influences the rate and quality of ICT adoption, shaping pedagogical change within
classrooms. Together, these frameworks explain the relationship between pedagogical shifts and teacher innovativeness in ICT-
enabled environments.

Significance of the Study

The study is significant in understanding how teachers adapt to digital transformation in education. It provides insights into
innovative teaching practices and the factors that facilitate or hinder pedagogical change. The findings are valuable for teacher
educators, school administrators, curriculum planners, and policymakers aiming to strengthen ICT integration and promote
innovative teaching practices.
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Statement of the Problem

Despite increased access to ICT infrastructure in educational institutions, the extent to which teachers adopt innovative pedagogical
practices varies widely. While some teachers effectively integrate technology to transform teaching, others use ICT in a limited or
traditional manner. There is a need to examine how pedagogical shifts occur in ICT-enabled classrooms and the role of teacher
innovativeness in this process. The present study seeks to address this issue.

Operational Definition of Key Terms

e Pedagogical Shifts: Changes in teaching approaches from traditional methods to learner-centred, technology-supported
strategies.

e Technology Integration: The purposeful incorporation of ICT tools into teaching—learning processes.

e Teacher Innovativeness: Teachers’ willingness and ability to adopt, adapt, and implement new instructional practices
using ICT.

e ICT-Enabled Classrooms: Learning environments equipped with digital tools such as computers, smart boards, internet
access, and educational software.

Variables
* Independent Variables- Availability of ICT infrastructure, Teachers’ digital competence, Professional training in ICT,

Institutional support
= Dependent Variables- Teacher innovativeness, Level of pedagogical shift, Effectiveness of technology integration

Objectives of the Study
1. To examine the extent of pedagogical shifts in ICT-enabled classrooms.
2. To assess the level of teacher innovativeness in using ICT.
3. To analyse the relationship between technology integration and teacher innovativeness.
4. To identify factors influencing innovative teaching practices.
5. To suggest strategies for promoting pedagogical innovation through ICT.

Research Questions of the Study

What pedagogical shifts are observed in ICT-enabled classrooms?

What is the level of teacher innovativeness in integrating ICT?

Is there a relationship between technology integration and teacher innovativeness?
What factors support or hinder innovative teaching practices?

SNk L=

How can ICT be used to promote pedagogical innovation?

Scope of the Study- The study focuses on teachers working in ICT-enabled classrooms at the secondary and higher secondary
levels. It examines pedagogical practices and teacher innovativeness but does not assess student achievement outcomes directly.

Delimitation and Area- The study was delimited to selected schools equipped with ICT facilities. Only in-service teachers were
included, and the geographical area was confined to selected institutions.

Review of Literature
1. Mishra and Koehler (2006) emphasized the importance of TPACK in effective technology integration.

2. Rogers (2003) explained how innovativeness influences the adoption of new technologies.
3. Fullan (2013) highlighted the role of teachers as change agents in educational reform.
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4. Ertmer and Ottenbreit-Leftwich (2010) found that teacher beliefs significantly affect ICT integration.
5. Kirkwood and Price (2014) reported that technology enables pedagogical transformation when used innovatively.

Research Gap- Although studies have explored ICT integration in education, limited research has focused specifically on teacher
innovativeness as a catalyst for pedagogical shifts. Empirical studies examining this relationship in ICT-enabled classrooms are
scarce, particularly in the Indian context. The present study addresses this gap.

Research Methodology

= Research Design- A descriptive and correlational research design was adopted.
=  Population- All teachers working in ICT-enabled schools constituted the population.
=  Sample- A sample of 180 teachers was selected.
*  Sampling Method- Stratified random sampling was used.
* Source of Data
e  Primary data: Questionnaire
e Secondary data: Journals, books, policy documents

=  Research Tool- A self-developed Teacher Innovativeness and ICT Integration Scale was used.
= Data Collection- Data were collected through survey methods. Teachers responded to questionnaires under ethical
guidelines ensuring confidentiality and voluntary participation.
=  Statistical Analysis of Data
e  Percentage analysis
e Mean and standard deviation
e Pearson’s correlation coefficient
o t-test

Tabulation and Interpretation- Data were tabulated and interpreted to identify patterns of pedagogical change and levels of
innovativeness.

Test & Proving of Hypothesis- The hypothesis stating that “teacher innovativeness is significantly related to effective technology
integration and pedagogical shifts” was tested and supported at the 0.05 level.

Findings of the Study

e  Teachers demonstrated moderate to high levels of innovativeness in ICT use.

e ICT-enabled classrooms showed clear pedagogical shifts toward learner-centred approaches.
e Teacher innovativeness positively influenced effective technology integration.

e Professional training and institutional support enhanced innovative practices.

e Resistance to change and time constraints were identified as challenges.

References

= Ertmer, P. A., & Ottenbreit-Leftwich, A. T. (2010). Teacher technology change. Journal of Research on Technology in
Education, 42(3), 255-284.

= Fullan, M. (2013). Stratosphere: Integrating technology, pedagogy, and change knowledge. Pearson.

= Kirkwood, A., & Price, L. (2014). Technology-enhanced learning. Technology, Pedagogy and Education, 23(1), 1-19.

= Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge. Teachers College Record, 108(6),
1017-1054.

= Rogers, E. M. (2003). Diffusion of innovations (5th ed.). Free Press.

145



Scientific Journal of Artificial Intelligence and Blockchain Technologies
ISSN: 3049-4389
Vol. 3, Special Issue 1, January 2026 || PP. 146-149

Financial Literacy and Investment Behaviour among Urban Working
Women of Chhattisgarh: Patterns, Challenges, and Policy Implications
Dr. Kavita Silwal
Assistant Professor, Gurukul Mahila Mahavidyalaya

Raipur, Chhattisgarh

S

SJAIBT

SCIENTIFIC JOURNAL OF
ARTIFICIAL INTELUGENCE AND
BLOCKCHAIN TECHNOLOGIES

\_ ISSN:3049-4389

1&3&*,&_/:

Introduction

Financial literacy has emerged as a crucial determinant of economic empowerment, particularly for women in developing
economies. It encompasses knowledge, skills, attitudes, and behaviours required to make informed financial decisions related to
saving, investment, credit, insurance, and retirement planning. For urban working women, financial literacy plays a vital role in
enhancing economic independence, security, and long-term well-being. In Chhattisgarh, rapid urbanization and increasing female
participation in the workforce have transformed women’s economic roles. Urban working women are engaged in diverse
occupations including education, healthcare, government services, private sector employment, and self-employment. Despite
earning incomes, many women continue to face challenges such as limited financial decision-making power, inadequate awareness
of investment options, risk aversion, and dependence on informal financial advice. The present study examines the level of financial
literacy and investment behaviour among urban working women of Chhattisgarh, focusing on their investment patterns, challenges
faced, and the implications for policy and financial inclusion. The study aims to understand how financial knowledge translates into
actual financial behaviour and decision-making among women.

Theoretical Background of the Study

The study is grounded in Financial Literacy Theory, Behavioural Finance Theory, and Gender Empowerment Theory. Financial
Literacy Theory emphasizes the role of financial knowledge and skills in enabling individuals to manage financial resources
effectively. Higher financial literacy is associated with better saving and investment decisions. Behavioural Finance Theory explains
how psychological factors such as risk perception, confidence, social influence, and heuristics influence investment behaviour.
Women’s investment decisions are often shaped by risk aversion, trust in institutions, and social norms. Gender Empowerment
Theory highlights the importance of economic independence and financial control in women’s empowerment. Financial literacy
enhances women’s agency by enabling informed financial participation and long-term planning. These theoretical perspectives
together provide a comprehensive framework for understanding women’s financial behaviour in urban contexts.

Significance of the Study

The study is significant for multiple stakeholders. It contributes to academic literature by providing region-specific empirical
evidence on women’s financial literacy and investment behaviour in Chhattisgarh. The findings are useful for policymakers,
financial institutions, employers, and educators to design targeted financial literacy programmes and gender-sensitive investment
products. The study also supports initiatives aimed at women-led economic development and financial inclusion.
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Statement of the Problem

Despite increased workforce participation, many urban working women lack adequate financial literacy, which limits their ability
to make informed investment decisions. While formal financial institutions and digital platforms offer a range of investment options,
women’s participation remains constrained due to lack of awareness, confidence, and institutional support. There is limited empirical
research examining the relationship between financial literacy and investment behaviour among urban working women in
Chhattisgarh. The present study seeks to address this gap.

Operational Definition of Key Terms

¢ Financial Literacy: The knowledge and understanding of financial concepts such as saving, investment, risk, interest, and
inflation.

e Investment Behaviour: The pattern of allocating income into various financial instruments such as savings accounts, fixed
deposits, mutual funds, insurance, and equities.

e Urban Working Women: Women residing in urban areas of Chhattisgarh and engaged in paid employment.

e  Policy Implications: Recommendations derived from study findings for improving financial inclusion and literacy.

Variables
* Independent Variables- Level of financial literacy, Educational qualification, Income level, Financial awareness sources

= Dependent Variables- Investment behavior, Risk-taking ability, Financial planning practices

Objectives of the Study
1. To assess the level of financial literacy among urban working women of Chhattisgarh.
2. To examine the investment patterns adopted by urban working women.
3. To identify challenges faced by women in making investment decisions.
4. To analyse the relationship between financial literacy and investment behaviour.
5. To suggest policy measures for improving women’s financial participation.

Research Questions of the Study

What is the level of financial literacy among urban working women?

What types of investment instruments are preferred by them?

What challenges do women face in investment decision-making?

Is there a relationship between financial literacy and investment behaviour?
What policy measures can enhance women’s financial empowerment?

RN e

Scope of the Study- The study focuses on financial literacy and investment behaviour of urban working women. It examines
savings, investments, and challenges but does not include rural women or male respondents.

Delimitation and Area- The study was delimited to selected urban centres of Chhattisgarh, including Raipur, Bilaspur, Durg—
Bhilai, and Korba. Only salaried and self-employed women were included.

Review of Literature
1. Lusardi and Mitchell (2014) emphasized that financial literacy significantly influences saving and investment decisions.

2. Agarwal et al. (2015) found gender differences in financial risk-taking behaviour.
3. Garg and Singh (2018) reported low levels of financial literacy among working women in India.
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4. OECD (2020) highlighted the role of financial education in women’s economic empowerment.
5. Klapper, Lusardi, and Panos (2015) observed that financially literate individuals are more likely to invest in formal
financial instruments.

Research Gap- Most studies on financial literacy focus on national or urban—rural comparisons. There is limited state-specific and
gender-focused research examining the linkage between financial literacy and investment behaviour among urban working women
in Chhattisgarh. This study fills that gap.

Research Methodology
= Research Design- A descriptive and correlational research design was adopted.
= Population- All urban working women in selected cities of Chhattisgarh constituted the population.
= Sample- A sample of 250 urban working women was selected.

*  Sampling Method- Stratified random sampling technique was used.

*  Source of Data
e  Primary data: Structured questionnaire
e Secondary data: Journals, government reports, financial literacy surveys

= Research Tool- A self-developed Financial Literacy and Investment Behaviour Questionnaire was used.

= Data Collection- Data were collected through personal and online surveys. Ethical considerations such as informed
consent and confidentiality were maintained.

=  Statistical Analysis of Data
e  Percentage analysis
e Mean and standard deviation
e  Correlation analysis
e  Chi-square test

Tabulation and Interpretation- Data were tabulated systematically and interpreted to identify patterns of financial literacy and
investment behaviour.

Test & Proving of Hypothesis- The hypothesis stating that “financial literacy has a significant relationship with investment
behaviour among urban working women” was tested and supported at the 0.05 level.

Findings of the Study

e  Majority of women had moderate levels of financial literacy.

e Savings accounts and fixed deposits were the most preferred investment options.

e Risk-averse behaviour limited participation in equities and mutual funds.

e Financial literacy positively influenced diversified investment behaviour.

e  Major challenges included lack of time, confidence, and professional financial guidance.

Policy Implications

e Introduction of workplace-based financial literacy programmes for women.
e  Promotion of gender-sensitive financial products.

e  Strengthening digital financial education initiatives.

e Inclusion of financial literacy in higher education curricula.
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Introduction

Teacher education programmes aim not only to develop pedagogical competencies but also to enhance the mental, emotional, and
cognitive capacities of teacher trainees. In recent years, increasing academic workload, performance pressure, and lifestyle changes
have led to stress, reduced concentration, and cognitive fatigue among teacher trainees. These challenges adversely affect their
learning efficiency, classroom engagement, and professional preparedness. Yoga and meditation, rooted in ancient Indian
knowledge traditions, are widely recognized for their positive impact on mental health, concentration, and cognitive functioning.
Yoga integrates physical postures (asanas), breathing techniques (pranayama), and relaxation practices, while meditation promotes
mental calmness, awareness, and attentional control. Regular practice of yoga and meditation has been found to improve attention
span, memory, information processing, and overall cognitive flexibility. The present study examines the effect of yoga and
meditation on concentration and cognitive skills of teacher trainees, with the objective of assessing whether systematic yogic
intervention can enhance their mental focus and cognitive performance during teacher training programmes.

Theoretical Background of the Study

The study is grounded in Cognitive Theory, Mindfulness Theory, and Holistic Education Theory. Cognitive theory emphasizes
mental processes such as attention, perception, memory, and problem-solving as central to learning. Yoga and meditation strengthen
these processes by improving neural efficiency, reducing cognitive overload, and enhancing attentional control. Mindfulness theory
explains how meditation practices cultivate present-moment awareness and sustained attention. Regular mindfulness-based
meditation improves concentration, emotional regulation, and working memory capacity. Holistic education theory advocates the
balanced development of body, mind, and spirit. Yoga and meditation support holistic teacher development by integrating physical
well-being with mental clarity and cognitive growth. These theoretical perspectives provide a strong foundation for understanding
the cognitive benefits of yogic practices among teacher trainees.

Significance of the Study

The study is significant for teacher education institutions, curriculum planners, and teacher educators. It provides empirical evidence
supporting the inclusion of yoga and meditation in teacher training programmes. The findings highlight non-pharmacological, cost-
effective strategies for enhancing concentration and cognitive skills, thereby improving academic performance and professional
readiness of future teachers.
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Statement of the Problem

Teacher trainees often experience stress, anxiety, and attentional difficulties, which negatively affect their concentration and
cognitive functioning. Despite the acknowledged benefits of yoga and meditation, these practices are not systematically integrated
into teacher education programmes. There is limited empirical research examining the specific impact of yoga and meditation on
concentration and cognitive skills of teacher trainees. The present study seeks to address this gap.

Operational Definition of Key Terms

e Yoga: A structured set of physical postures, breathing exercises, and relaxation techniques practiced regularly.

e  Meditation: A mental practice involving focused attention and mindfulness to achieve mental calmness and clarity.
e Concentration: The ability to sustain attention on a specific task for a prolonged period.

e  Cognitive Skills: Mental abilities such as memory, attention, reasoning, and information processing.

o Teacher Trainees: Students enrolled in B.Ed. and D.ELEd. teacher education programmes.

Variables

* Independent Variable- Yoga and meditation intervention
* Dependent Variables- Concentration, Cognitive skills

Objectives of the Study
1. To assess the level of concentration of teacher trainees before and after yoga and meditation practices.
2. To measure the cognitive skills of teacher trainees before and after the intervention.
3. To study the effect of yoga on concentration of teacher trainees.
4. To examine the effect of meditation on cognitive skills of teacher trainees.
5. To determine the overall effectiveness of yoga and meditation on mental functioning.

Research Questions of the Study

What is the level of concentration of teacher trainees before the yogic intervention?

Does yoga and meditation improve concentration among teacher trainees?

What changes occur in cognitive skills after regular practice of yoga and meditation?

Is there a significant difference in concentration and cognitive skills before and after the intervention?

bl

Scope of the Study- The study focuses on the psychological and cognitive effects of yoga and meditation on teacher trainees. It
does not examine physical fitness outcomes or compare different meditation techniques.

Delimitation and Area- The study was delimited to selected teacher education institutions. Only teacher trainees aged 20—30 years
were included.

Review of Literature

Goleman (2006) reported that meditation enhances attention regulation and cognitive flexibility.

Tang et al. (2007) found that short-term meditation improved attention and self-regulation.

Telles et al. (2013) observed significant improvement in cognitive performance following yoga practice.

Kauts and Sharma (2009) reported reduced stress and improved concentration among students practicing yoga.

Rani and Rao (2014) found that yogic practices positively influenced memory and academic performance of teacher
trainees.
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Research Gap- Although studies have examined yoga and meditation among school and college students, limited empirical research
has focused specifically on teacher trainees and their concentration and cognitive skills. The present study addresses this gap within
teacher education contexts.

Research Methodology

= Research Design- An experimental research design with pre-test and post-test was adopted.
= Population- All teacher trainees enrolled in selected teacher education institutions constituted the population.
=  Sample- A sample of 60 teacher trainees was selected.
=  Sampling Method- Purposive sampling technique was used.
=  Source of Data
e  Primary data: Psychological tests
e Secondary data: Books, journals, research reports
= Research Tool
e Concentration Test
e  Cognitive Skills Test

Data Collection- Pre-test data were collected before the yoga and meditation programme. The intervention was conducted for 8
weeks, followed by post-test assessment. Participation was voluntary, and ethical considerations were ensured.

Statistical Analysis of Data- Mean and standard deviation, t-test

Tabulation and Interpretation- Data were tabulated systematically and interpreted to compare pre-test and post-test scores of
concentration and cognitive skills.

Test & Proving of Hypothesis- The hypothesis stating that “yoga and meditation significantly improve concentration and cognitive
skills of teacher trainees” was tested and found statistically significant at the 0.01 level.

Findings of the Study

e  Teacher trainees showed low to moderate concentration levels before intervention.
e  Post-test results indicated significant improvement in concentration.

e  Cognitive skills such as memory and attention improved after regular practice.

e Yoga and meditation reduced mental stress and enhanced focus.

e The intervention proved effective in improving overall cognitive functioning.

Conclusion- The study concludes that yoga and meditation are effective tools for enhancing concentration and cognitive skills
among teacher trainees. Integrating yogic practices into teacher education curricula can promote mental well-being, academic
efficiency, and professional competence.
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Introduction

The COVID-19 pandemic brought unprecedented disruption to the education system worldwide, compelling institutions to rapidly
adopt online and technology-mediated teaching. In the post-COVID phase, most educational institutions have transitioned towards
hybrid learning models, combining face-to-face and digital modes of instruction. This transition has significantly altered the role of
teachers, requiring them to demonstrate flexibility, innovation, and adaptability in pedagogical practices. Teaching adaptability in
hybrid learning environments depends largely on teachers’ internal beliefs and external competencies. Self-efficacy, defined as an
individual’s belief in their ability to organize and execute actions required to manage situations, plays a critical role in determining
how confidently teachers embrace pedagogical change. Similarly, technological awareness, including knowledge of digital tools,
platforms, and online pedagogies, enables teachers to effectively integrate technology into teaching-learning processes. The present
study examines the impact of self-efficacy and technological awareness on teaching adaptability among teachers during the post-
COVID hybrid learning transition, with special emphasis on how these factors influence teachers’ instructional flexibility, classroom
management, and learner engagement.

Theoretical Background of the Study

The study is anchored in Bandura’s Social Cognitive Theory, Technology Acceptance Model (TAM), and Adaptive Teaching
Theory. Bandura’s Social Cognitive Theory emphasizes self-efficacy as a key determinant of behavior change and professional
performance. Teachers with high self-efficacy are more resilient, open to innovation, and capable of adapting to new teaching
environments. The Technology Acceptance Model explains how perceived usefulness and ease of use influence the adoption of
technology. Technological awareness enhances teachers’ confidence and willingness to use digital tools, thereby supporting hybrid
teaching. Adaptive Teaching Theory highlights the ability of teachers to modify instructional strategies based on learner needs,
context, and available resources. Hybrid learning requires continuous adaptation in content delivery, assessment, and student
interaction. These theoretical perspectives collectively explain how self-efficacy and technological awareness contribute to teaching
adaptability in post-pandemic educational settings.

Significance of the Study

The study holds significance for teachers, teacher educators, policymakers, and educational administrators. It provides insights into
psychological and technological factors influencing teachers’ adaptability in hybrid learning environments. The findings support
the design of professional development programmes focusing on enhancing teachers’ self-efficacy and technological awareness,
thereby improving teaching effectiveness and learning outcomes.
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Statement of the Problem

The sudden shift to online teaching during COVID-19 exposed gaps in teachers’ technological preparedness and adaptability.
Although hybrid learning has become the new norm, many teachers continue to struggle with instructional adaptation, digital
integration, and classroom engagement. There is limited empirical research examining how self-efficacy and technological
awareness jointly influence teaching adaptability during the post-COVID hybrid learning transition. Hence, the present study seeks
to investigate this relationship.

Operational Definition of Key Terms

e Self-Efficacy: Teachers’ belief in their ability to effectively plan, implement, and manage teaching tasks in hybrid learning
environments.

e Technological Awareness: Knowledge and understanding of digital tools, platforms, and online pedagogical practices
used in teaching.

e Teaching Adaptability: The ability of teachers to adjust teaching strategies, methods, and assessment techniques in
response to hybrid learning demands.

e Hybrid Learning: An instructional model combining face-to-face and online teaching modes.

e Post-COVID Transition: The phase following the pandemic where institutions adopted blended or hybrid learning
practices.

Variables

* Independent Variables- Self-efficacy, Technological awareness
* Dependent Variable- Teaching adaptability

Objectives of the Study
1. To assess the level of self-efficacy among teachers in post-COVID hybrid learning environments.
2. To determine the level of technological awareness among teachers.
3. To examine the level of teaching adaptability during the hybrid learning transition.
4. To study the impact of self-efficacy on teaching adaptability.
5. To analyze the impact of technological awareness on teaching adaptability.
6. To determine the combined effect of self-efficacy and technological awareness on teaching adaptability.

Research Questions of the Study

What is the level of self-efficacy among teachers in hybrid learning environments?
What is the level of technological awareness among teachers?

How adaptable are teachers in post-COVID hybrid teaching?

Does self-efficacy significantly influence teaching adaptability?

Does technological awareness significantly influence teaching adaptability?

SNk W=

Scope of the Study- The study focuses on psychological and technological determinants of teaching adaptability in hybrid learning
contexts. It does not examine student learning outcomes or institutional infrastructure factors.

Delimitation and Area- The study was delimited to selected colleges and higher secondary schools. Only teachers actively engaged
in hybrid teaching were included.
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Review of Literature

Bandura (1997) emphasized the role of self-efficacy in professional adaptability and performance.

Koehler and Mishra (2009) highlighted the importance of technological knowledge in effective teaching.

Trust and Whalen (2020) reported increased demand for teacher adaptability during pandemic-induced online teaching.
Kundu and Bej (2021) found that teachers’ technological awareness positively influenced digital teaching confidence.
Gupta and Khanna (2022) observed a strong relationship between self-efficacy and adaptive teaching practices in hybrid
classrooms.
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Research Gap- Existing studies have explored online teaching during COVID-19, but limited research has examined the combined
impact of self-efficacy and technological awareness on teaching adaptability in the post-COVID hybrid learning phase, particularly
in Indian educational contexts. The present study addresses this gap.

Research Methodology

= Research Design- A descriptive survey research design was adopted.
=  Population- All teachers working in colleges and higher secondary schools constituted the population.
*=  Sample- A sample of 120 teachers was selected for the study.
*  Sampling Method- Stratified random sampling technique was used.
* Source of Data
e  Primary data: Self-report questionnaires
e Secondary data: Books, journals, policy documents
e Research Tool- Teacher Self-Efficacy Scale, Technological Awareness Questionnaire, Teaching Adaptability Scale
e Data Collection- Data were collected through online and offline questionnaires. Informed consent was obtained, and
confidentiality was ensured.
e  Statistical Analysis of Data- Mean and standard deviation, Pearson’s correlation, Multiple regression analysis

Tabulation and Interpretation- Data were tabulated to analyze relationships among variables. Interpretation was done to explain
the influence of self-efficacy and technological awareness on teaching adaptability.

Test & Proving of Hypothesis- The null hypothesis stating that “self-efficacy and technological awareness have no significant
impact on teaching adaptability” was rejected at the 0.05 level of significance.

Findings of the Study

e Teachers demonstrated moderate levels of self-efficacy and technological awareness.

e Teaching adaptability was positively correlated with self-efficacy.

e Technological awareness significantly predicted teaching adaptability.

e  Teachers with higher self-efficacy adapted more effectively to hybrid teaching.

e The combined effect of self-efficacy and technological awareness significantly enhanced teaching adaptability.

Conclusion
The study concludes that self-efficacy and technological awareness are crucial determinants of teaching adaptability in post-COVID

hybrid learning environments. Strengthening these factors through targeted professional development and continuous technological
training can enhance teaching effectiveness and educational resilience.
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Introduction

Financial inclusion has emerged as a critical strategy for poverty reduction, women empowerment, and inclusive economic growth
in India. Recognizing the central role of women in rural livelihoods, the Government of India has launched several targeted
initiatives to enhance women’s access to financial resources, credit facilities, and income-generating opportunities. Among these,
the Pradhan Mantri MUDRA Yojana (PMMY) and the National Rural Livelihoods Mission (NRLM) have played a pivotal role in
promoting self-employment, entrepreneurship, and sustainable livelihoods for rural women. In rural regions of Chhattisgarh, where
women often face structural barriers such as limited access to formal credit, low financial literacy, and socio-cultural constraints,
MUDRA loans and NRLM interventions have provided new avenues for economic participation. Through Self-Help Groups
(SHGs), micro-enterprises, skill development, and credit linkage, these initiatives aim to strengthen women’s financial
independence and livelihood security. The present study evaluates the impact of MUDRA loans and NRLM initiatives on financial
inclusion and livelihood enhancement of women in rural Chhattisgarh, with a focus on income generation, economic decision-
making and socio-economic empowerment.

Theoretical Background of the Study

The study is grounded in Financial Inclusion Theory, Sustainable Livelihood Framework, and Women Empowerment Theory.
Financial Inclusion Theory emphasizes access to affordable financial services such as savings, credit, insurance, and digital
payments as a means to reduce poverty and inequality. MUDRA loans operationalize this theory by enabling women to access
collateral-free credit. The Sustainable Livelihood Framework highlights how financial, human, social, and physical capital interact
to enhance livelihood outcomes. NRLM strengthens these capitals through SHG formation, capacity building, and institutional
support. Women Empowerment Theory focuses on economic autonomy, control over resources, and participation in decision-
making. Together, MUDRA and NRLM initiatives contribute to women’s empowerment by enhancing income, confidence, and
agency.

Significance of the Study

The study is significant for policymakers, development agencies, financial institutions, and researchers. It provides empirical
evidence on the effectiveness of MUDRA and NRLM in rural women’s livelihood enhancement. The findings can inform policy
refinements, programme implementation strategies, and gender-sensitive financial inclusion frameworks, particularly in tribal and
rural contexts like Chhattisgarh.
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Statement of the Problem

Despite the implementation of MUDRA and NRLM schemes, disparities persist in the extent of financial inclusion and livelihood
improvement among rural women. Limited awareness, procedural challenges, and regional disparities affect outcomes. There is a
need for systematic evaluation of how these initiatives have impacted women’s economic conditions in rural Chhattisgarh. The
present study seeks to assess this impact.

Operational Definition of Key Terms

¢ Financial Inclusion: Access to and use of formal financial services such as banking, credit, savings, and insurance.
e Livelihood Enhancement: Improvement in income, employment stability, and economic security.

e  MUDRA Loans: Collateral-free loans provided under PMMY for micro-enterprises.

e NRLM Initiatives: Programmes promoting SHGs, livelihood diversification, and capacity building.

e Rural Women: Women residing in rural areas engaged in self-employment or livelihood activities.

Variables

= Independent Variables- MUDRA loan access, NRLM participation
* Dependent Variables- Financial inclusion, Livelihood enhancement

Objectives of the Study
1. To assess the level of financial inclusion among rural women beneficiaries.
2. To examine the impact of MUDRA loans on women’s income-generating activities.
3. To study the role of NRLM initiatives in livelihood enhancement.
4. To analyze changes in economic decision-making among women beneficiaries.
5. To evaluate the combined impact of MUDRA and NRLM on women’s empowerment.

Research Questions of the Study

What is the level of financial inclusion among rural women beneficiaries?

How have MUDRA loans influenced women’s livelihood activities?

What role do NRLM initiatives play in enhancing income and employment?

Are there significant changes in women’s economic decision-making after participation?

bl

Scope of the Study- The study focuses on financial inclusion and livelihood outcomes among rural women beneficiaries of
MUDRA and NRLM. It does not assess urban beneficiaries or non-governmental livelihood programmes.

Delimitation and Area- The study was delimited to selected rural blocks of Chhattisgarh. Only women beneficiaries who had
availed MUDRA loans or were active NRLM SHG members were included.

Review of Literature

Swain and Wallentin (2009) reported that microfinance significantly improves women’s income and empowerment.
NABARD (2018) highlighted the role of SHGs in financial inclusion.

Kumar and Golait (2019) found positive livelihood outcomes of MUDRA loans.

Deininger and Liu (2013) observed that women-led enterprises enhance household economic security.

Singh and Gupta (2021) noted increased financial literacy and income among NRLM participants.
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Research Gap- While several studies have examined microfinance and SHGs, limited research has evaluated the combined impact
of MUDRA loans and NRLM initiatives on rural women’s financial inclusion and livelihoods in Chhattisgarh. This study addresses
this regional and programme-based gap.

Research Methodology

= Research Design- A descriptive and evaluative research design was adopted.
= Population- All rural women beneficiaries of MUDRA and NRLM in selected districts constituted the population.
=  Sample- A sample of 150 rural women beneficiaries was selected.
*  Sampling Method- Multistage random sampling technique was used.
* Source of Data
e  Primary data: Structured interviews and questionnaires
e Secondary data: Government reports, journals, records
= Research Tool- Financial Inclusion Scale, Livelihood Enhancement Questionnaire, Structured Interview Schedule
= Data Collection- Data were collected through field surveys and personal interviews. Ethical considerations and informed
consent were ensured.
e Statistical Analysis of Data- Percentage analysis, Mean and standard deviation, t-test and chi-square test

Tabulation and Interpretation- Collected data were systematically tabulated and interpreted to assess the impact of MUDRA and
NRLM initiatives on women’s livelihoods.

Test & Proving of Hypothesis- The hypothesis stating that “MUDRA loans and NRLM initiatives significantly enhance financial
inclusion and livelihoods of rural women” was tested and accepted at the 0.05 level.

Findings of the Study

e Financial inclusion among rural women increased significantly after programme participation.
e  MUDRA loans enabled women to start or expand micro-enterprises.

e NRLM initiatives improved income stability and skill development.

e Women reported greater involvement in household financial decisions.

¢ Combined interventions enhanced economic confidence and social status.

Conclusion- The study concludes that MUDRA loans and NRLM initiatives have positively contributed to financial inclusion and
livelihood enhancement of rural women in Chhattisgarh. Strengthening awareness, simplifying procedures, and improving
institutional support can further enhance programme effectiveness and women-led development.
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Introduction

The integration of educational media in classroom teaching has become an essential component of modern pedagogy. In government
schools, especially in developing educational contexts, the effective use of teaching media such as audio-visual aids, digital
presentations, educational videos, and ICT tools is considered vital for improving classroom interaction and learning outcomes.
Educational media not only enhances content delivery but also supports student engagement, motivation, and conceptual clarity.
Teachers’ media usage frequency, referring to how often teachers employ instructional media during classroom teaching, plays a
crucial role in determining teaching effectiveness. Regular and purposeful use of media can transform traditional teacher-centered
classrooms into interactive learning environments. However, inconsistent usage, lack of training, and infrastructural limitations
often restrict the potential benefits of educational media in government schools. The present study analyzes the relationship between
teachers’ media usage frequency and classroom teaching effectiveness in government schools, with the objective of understanding
how instructional media contributes to effective teaching practices and classroom outcomes.

Theoretical Background of the Study

The study is based on Constructivist Learning Theory, Multimedia Learning Theory, and Effective Teaching Theory. Constructivist
learning theory emphasizes active learning, where learners construct knowledge through interaction and engagement. Educational
media supports this process by providing visual, auditory, and interactive learning experiences. Multimedia Learning Theory,
proposed by Mayer, suggests that learners understand concepts better when information is presented through multiple channels such
as text, images, audio, and video. Teachers who frequently use media can enhance comprehension and retention. Effective Teaching
Theory highlights clarity of instruction, student engagement, classroom management, and assessment as core components of
teaching effectiveness. Instructional media supports these elements by facilitating explanation, illustration, and reinforcement of
learning concepts. These theoretical perspectives collectively explain the significance of media usage in enhancing classroom
teaching effectiveness.

Significance of the Study
The study is significant for educational administrators, policymakers, teacher educators, and government school teachers. It provides

empirical evidence on the role of media usage frequency in improving teaching effectiveness. The findings can guide professional
development programmes, ICT integration policies, and infrastructure planning in government schools.
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Statement of the Problem

Despite the availability of various teaching media and government initiatives promoting ICT in schools, many government school
teachers use instructional media irregularly. There is limited empirical research examining how teachers’ frequency of media usage
influences classroom teaching effectiveness. Therefore, the present study seeks to analyze the relationship between these two
variables in government school settings.

Operational Definition of Key Terms

e  Media Usage Frequency: The regularity with which teachers use instructional media such as charts, models, audio-visual
aids, digital tools, and ICT resources during classroom teaching.

e C(Classroom Teaching Effectiveness: The extent to which teaching achieves learning objectives through clarity,
engagement, classroom management, and student participation.

e Educational Media: Instructional tools and resources used to facilitate teaching-learning processes.

¢  Government Schools: Schools managed and funded by government authorities.

Variables

= Independent Variable- Teachers’ media usage frequency
* Dependent Variable- Classroom teaching effectiveness

Objectives of the Study
1. To assess the level of media usage frequency among government school teachers.
2. To determine the level of classroom teaching effectiveness.
3. To examine the relationship between teachers’ media usage frequency and teaching effectiveness.
4. To compare teaching effectiveness among teachers with high and low media usage frequency.
5. To provide recommendations for improving media-based teaching practices.

Research Questions of the Study

1. What is the level of media usage frequency among government school teachers?

2. What is the level of classroom teaching effectiveness?

3. Is there a significant relationship between media usage frequency and teaching effectiveness?
4. Does frequent use of instructional media enhance classroom teaching effectiveness?

Scope of the Study- The study focuses on the relationship between media usage frequency and teaching effectiveness in government
schools. It does not examine private schools or student academic achievement directly.

Delimitation and Area- The study was delimited to selected government schools. Only teachers teaching at upper primary and
secondary levels were included.

Review of Literature

Mayer (2009) emphasized that multimedia instruction improves understanding and retention.

Singh and Kaur (2016) found that instructional media enhances classroom interaction.

UNESCO (2017) highlighted the role of ICT in improving teaching quality in government schools.
Sharma and Mishra (2019) reported a positive relationship between media use and teaching effectiveness.
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Kundu (2020) observed that frequent media usage improves student engagement and teacher confidence.
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Research Gap- While previous studies have explored ICT integration and teaching effectiveness, limited research has specifically
examined the frequency of teachers’ media usage and its relationship with classroom teaching effectiveness in government schools.
The present study addresses this gap.

Research Methodology

= Research Design- A descriptive correlational research design was adopted.
=  Population- All government school teachers constituted the population.
=  Sample- A sample of 100 government school teachers was selected.
=  Sampling Method- Simple random sampling technique was used.
* Source of Data
e  Primary data: Teacher questionnaires
e Secondary data: Journals, reports, policy documents
= Research Tool
e Media Usage Frequency Scale (self-developed)
e  Classroom Teaching Effectiveness Scale
= Data Collection- Data were collected through structured questionnaires administered personally. Confidentiality and
voluntary participation were ensured.
e  Statistical Analysis of Data- Mean and standard deviation, Pearson’s correlation coefficient, t-test

Tabulation and Interpretation- Data were tabulated to compare levels of media usage and teaching effectiveness. Interpretation
focused on identifying patterns and relationships between variables.

Test & Proving of Hypothesis- The null hypothesis stating that “there is no significant relationship between teachers’ media usage
frequency and classroom teaching effectiveness” was tested and rejected at the 0.05 level of significance.

Findings of the Study

e  Most teachers demonstrated moderate levels of media usage frequency.

e (Classroom teaching effectiveness was found to be higher among teachers using media frequently.

e A significant positive correlation existed between media usage frequency and teaching effectiveness.
e  Teachers who regularly used audio-visual and digital media showed better classroom engagement.

e Limited infrastructure and training were identified as barriers to frequent media usage.

Conclusion

The study concludes that teachers’ media usage frequency has a significant positive relationship with classroom teaching
effectiveness in government schools. Encouraging regular and meaningful use of instructional media through training,
infrastructural support, and policy initiatives can substantially enhance teaching quality and classroom learning experiences.
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Introduction

The rapid advancement of digital technology has significantly transformed the educational landscape, redefining teaching-learning
processes across all levels of education. Teacher training institutions play a crucial role in preparing future teachers to meet the
demands of technology-rich classrooms. The integration of technology in teacher training has become essential for developing
digitally competent, innovative, and adaptable teachers who can effectively facilitate learning in contemporary educational settings.
In recent years, initiatives such as ICT in Education, Digital India, SWAYAM, DIKSHA, and online learning platforms have
accelerated the adoption of technology in teacher education programmes. Technology integration in teacher training includes the
use of digital tools, learning management systems, multimedia resources, virtual classrooms, and online assessment methods. These
tools offer opportunities to enhance pedagogical effectiveness, collaboration, reflective practice, and professional growth. However,
despite the growing emphasis on technology integration, teacher training institutions face several challenges such as inadequate
infrastructure, lack of digital skills, resistance to change, and limited institutional support. The present study examines the
opportunities and challenges associated with the integration of technology in teacher training, with the objective of understanding
its impact on teaching competencies and professional preparedness of teacher trainees.

Theoretical Background of the Study

The study is grounded in Technological Pedagogical Content Knowledge (TPACK), Constructivist Learning Theory, and Diffusion
of Innovation Theory. The TPACK framework emphasizes the integration of technology with pedagogy and content knowledge to
enhance teaching effectiveness. Effective teacher training must focus on developing teachers’ ability to use technology meaningfully
in subject-specific contexts. Constructivist learning theory highlights active learning, collaboration, and reflection. Technology
supports constructivist learning by enabling interactive activities, simulations, discussion forums, and project-based learning.
Diffusion of Innovation Theory explains how new technologies are adopted within institutions. Factors such as perceived usefulness,
ease of use, institutional support, and training influence teachers’ acceptance of educational technology. These theoretical
perspectives provide a comprehensive foundation for analyzing the opportunities and challenges of technology integration in teacher
training.

Significance of the Study

The study is significant for teacher educators, curriculum developers, policymakers, and educational administrators. It provides
insights into how technology enhances teacher training while identifying the barriers that limit its effective integration. The findings
can guide the design of technology-oriented teacher education curricula, professional development programmes, and institutional
policies aligned with NEP 2020.
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Statement of the Problem— Although technology has immense potential to improve teacher training, its integration remains
inconsistent across institutions. Many teacher trainees lack adequate digital competencies, and teacher educators face challenges in
adopting innovative teaching methods. There is a need to systematically examine the opportunities and challenges of integrating
technology in teacher training programmes. Hence, the present study seeks to investigate this issue.

Operational Definition of Key Terms

e Technology Integration: The purposeful use of digital tools and resources to enhance teaching-learning processes.
e Teacher Training: Professional preparation of prospective teachers through formal teacher education programmes.
e  Opportunities: Positive outcomes and benefits derived from the use of technology in teacher training.

e Challenges: Barriers and constraints that hinder effective technology integration.

e Teacher Trainees: Students enrolled in teacher education programmes.

Variables

* Independent Variable- Integration of technology in teacher training
* Dependent Variables- Opportunities in teacher training, Challenges in teacher training

Objectives of the Study
1. To examine the extent of technology integration in teacher training institutions.
2. To identify the opportunities created by technology integration in teacher training.
3. To analyze the challenges faced by teacher educators and trainees.
4. To study the impact of technology integration on teaching competencies.
5. To suggest measures for effective integration of technology in teacher training.

Research Questions of the Study

1. What is the level of technology integration in teacher training institutions?
2. What opportunities does technology provide in teacher training?

3. What challenges are faced in integrating technology in teacher education?
4. How does technology integration influence teaching competencies?

Scope of the Study- The study focuses on the use of digital technology in teacher education institutions. It does not examine
technology integration in school-level classrooms or student achievement outcomes.

Delimitation and Area- The study was delimited to selected teacher training institutions. Only teacher educators and teacher
trainees were included as respondents.

Review of Literature

1. Mishra and Koehler (2006) introduced the TPACK framework highlighting the importance of technology integration in
teacher education.

UNESCO (2018) emphasized digital competence as a core teacher skill.

Tondeur et al. (2017) found that technology-enhanced teacher training improves pedagogical practices.

Kumar and Kumar (2020) reported infrastructural and training-related challenges in ICT integration.

Singh and Rana (2021) observed positive attitudes of teacher trainees towards technology-supported learning.
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Research Gap- Although several studies have examined ICT integration in education, limited research has focused specifically on
the opportunities and challenges of technology integration in teacher training programmes, particularly in developing educational
contexts. The present study addresses this gap.

Research Methodology

= Research Design- A descriptive survey research design was adopted.
= Population- All teacher educators and teacher trainees in selected teacher training institutions constituted the population.
=  Sample- A sample of 120 respondents (teacher educators and teacher trainees) was selected.
*  Sampling Method- Stratified random sampling technique was used.
=  Source of Data
e  Primary data: Questionnaires
e Secondary data: Books, journals, policy documents
= Research Tool
e Technology Integration Questionnaire
e  Opportunities and Challenges Scale

= Data Collection- Data were collected through structured questionnaires administered personally and online. Ethical
considerations such as confidentiality and voluntary participation were ensured.
=  Statistical Analysis of Data- Percentage analysis, Mean and standard deviation, t-test

Tabulation and Interpretation- Data were tabulated and interpreted to analyze the opportunities and challenges associated with
technology integration in teacher training.

Test & Proving of Hypothesis- The hypothesis stating that “technology integration significantly enhances teacher training despite
existing challenges” was tested and found significant at the 0.05 level.

Findings of the Study

e Technology integration enhanced teaching competencies and digital skills.

e  Teacher trainees showed positive attitudes towards technology-based learning.
e Technology promoted collaborative and self-directed learning.

e Major challenges included inadequate infrastructure and limited training.

e Institutional support played a key role in effective integration.

Conclusion- The study concludes that integrating technology in teacher training offers significant opportunities for enhancing
pedagogical skills, professional competence, and digital literacy. However, addressing infrastructural gaps, providing continuous
training, and strengthening institutional support are essential for overcoming challenges and ensuring effective technology
integration.
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Introduction

The rapid expansion of digital technologies and social media platforms has significantly transformed communication, education,
employment, and social interaction. While digital spaces have created new opportunities for women’s empowerment, participation,
and expression, they have simultaneously exposed women to various forms of online harassment, including cyberstalking,
cyberbullying, identity theft, online abuse, and non-consensual sharing of personal information. In India, and particularly in states
like Chhattisgarh where digital literacy is uneven across urban and rural regions, women often face challenges in understanding
cyber risks and accessing legal remedies. Despite the existence of cyber laws such as the Information Technology Act, 2000, and
provisions under the Indian Penal Code, awareness about legal protection against online harassment remains limited among women
users. Cyber-safety awareness and digital empowerment are essential components of women’s security and autonomy in the digital
age. Digital empowerment goes beyond access to technology; it includes the ability to use digital platforms safely, confidently, and
with knowledge of legal rights. The present study assesses the level of cyber-safety awareness, experiences of online harassment,
and awareness of legal protection among women in Chhattisgarh, with the aim of understanding how these factors contribute to
women’s digital empowerment.

Theoretical Background of the Study

The study is grounded in Digital Empowerment Theory, Feminist Legal Theory, and Cybercrime Prevention Theory. Digital
Empowerment Theory emphasizes the role of digital literacy, awareness, and confidence in enabling individuals to use technology
safely and productively. For women, cyber-safety knowledge is a key determinant of meaningful digital participation. Feminist
Legal Theory highlights gender-based power imbalances and the need for legal frameworks that protect women from violence and
harassment, including in digital spaces. Online harassment reflects broader patterns of gender-based discrimination and control.
Cybercrime Prevention Theory focuses on awareness, education, and legal deterrence as primary strategies for reducing cyber
offences. Knowledge of cyber laws and reporting mechanisms empowers users to protect themselves and seek justice. These
theoretical perspectives collectively explain the importance of cyber-safety awareness and legal knowledge in promoting women’s
digital empowerment.

Significance of the Study
The study is significant for policymakers, law enforcement agencies, women’s organizations, educators, and digital governance

bodies. It provides empirical insights into women’s awareness of cyber-safety and legal protection in Chhattisgarh. The findings
can support the development of targeted awareness programmes, digital literacy campaigns, and gender-sensitive cyber policies.
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Statement of the Problem

Despite increasing internet and smartphone usage among women, cases of online harassment continue to rise. Many women lack
adequate awareness of cyber-safety practices and legal remedies, leading to underreporting of cybercrimes. There is limited
empirical research examining women’s awareness of cyber-safety and legal protection against online harassment in Chhattisgarh.
Hence, the present study seeks to address this gap.

Operational Definition of Key Terms

o  Cyber-Safety: Awareness and practices adopted to protect oneself from online risks, abuse, and cybercrimes.

o Digital Empowerment: The ability of women to access, use, and benefit from digital technologies safely and confidently.
e Online Harassment: Unwanted and abusive behavior experienced through digital platforms.

e Legal Protection: Awareness of cyber laws, legal provisions, and reporting mechanisms related to online harassment.

e  Women: Female individuals aged 18 years and above using digital platforms.

Variables

* Independent Variables- Cyber-safety awareness, Awareness of legal protection
* Dependent Variable- Digital empowerment of women

Objectives of the Study
1. To assess the level of cyber-safety awareness among women in Chhattisgarh.
2. To examine women’s experiences of online harassment.
3. To analyze awareness of legal provisions and reporting mechanisms related to cyber harassment.
4. To study the relationship between cyber-safety awareness and digital empowerment.
5. To suggest measures for strengthening cyber-safety and legal awareness among women.

Research Questions of the Study

What is the level of cyber-safety awareness among women in Chhattisgarh?
What forms of online harassment are commonly experienced by women?
How aware are women of legal protections against cyber harassment?

Does cyber-safety awareness contribute to women’s digital empowerment?

bl

Scope of the Study- The study focuses on women’s awareness, experiences, and legal knowledge related to cyber-safety. It does
not include male users or analyze technical aspects of cybercrime investigation.

Delimitation and Area- The study was delimited to selected urban and semi-rural areas of Chhattisgarh. Only women who actively
used smartphones or the internet were included.

Review of Literature

Henry and Powell (2018) highlighted the gendered nature of online harassment.

UN Women (2020) emphasized digital safety as essential for women’s empowerment.
Chakraborty and Bhatia (2019) reported low awareness of cyber laws among Indian women.
NCRB (2021) data indicated a rise in cybercrimes against women.

Sharma and Singh (2022) found a positive link between cyber awareness and reporting behavior.
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Research Gap- Although studies have examined cybercrime and digital literacy, limited research has focused on the combined
assessment of cyber-safety awareness, legal protection, and digital empowerment of women in Chhattisgarh. The present study
addresses this regional and gender-specific gap.

Research Methodology

= Research Design- A descriptive survey research design was adopted.
= Population- All women internet users in selected districts of Chhattisgarh constituted the population.
=  Sample- A sample of 200 women respondents was selected.
= Sampling Method- Stratified random sampling technique was used.
=  Source of Data

e  Primary data: Structured questionnaire

e Secondary data: Government reports, journals, legal documents
= Research Tool

e  Cyber-Safety Awareness Scale

e Legal Protection Awareness Questionnaire

e Digital Empowerment Scale

Data Collection- Data were collected through personal interaction and online questionnaires. Informed consent and confidentiality
were ensured.

Statistical Analysis of Data- Percentage analysis, Mean and standard deviation, Correlation analysis, t-test

Tabulation and Interpretation- Data were systematically tabulated and interpreted to analyze levels of awareness and relationships
among variables.

Test & Proving of Hypothesis- The null hypothesis stating that “cyber-safety awareness and legal protection have no significant
impact on women’s digital empowerment” was rejected at the 0.05 level of significance.

Findings of the Study

e  Women showed moderate awareness of basic cyber-safety practices.

e A significant proportion had experienced some form of online harassment.

e  Awareness of legal provisions and reporting mechanisms was low.

e Higher cyber-safety awareness was associated with greater digital confidence.
e Legal awareness positively influenced willingness to report cyber harassment.

Conclusion- The study concludes that cyber-safety awareness and knowledge of legal protection are crucial for women’s digital
empowerment in Chhattisgarh. Strengthening digital literacy programmes, legal awareness campaigns, and accessible reporting
mechanisms can significantly enhance women’s safety and confidence in digital spaces.
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Introduction

Climate change has emerged as a major challenge for forest-dependent communities, particularly in tribal regions where livelihoods,
food security, and cultural identity are closely linked to natural ecosystems. In the tribal belt of Chhattisgarh, forests play a vital
role in sustaining livelihoods through non-timber forest produce (NTFP), fuelwood, water resources, and ecological services.
Increasing climate variability, deforestation, and land degradation have intensified environmental stress, making climate resilience
a critical concern. Women in tribal communities are central to forest conservation and ecological sustainability due to their daily
interaction with forest resources. They possess indigenous knowledge related to biodiversity conservation, seed preservation, water
management, and sustainable harvesting practices. Government and community-led initiatives such as Joint Forest Management
(JFM), Forest Rights Act (FRA), eco-restoration programmes, and afforestation drives have increasingly emphasized community
participation, including women’s involvement. However, despite their crucial role, women’s participation in forest management
and eco-restoration initiatives often remains under-recognized and constrained by social, institutional, and gender-based barriers.
The present study examines the role of women in forest management and eco-restoration initiatives in the tribal belt of Chhattisgarh,
focusing on their contribution to climate resilience, participation levels, and challenges faced.

Theoretical Background of the Study

The study is grounded in Gender and Development Theory, Climate Resilience Theory, and Common Property Resource
Management Theory. Gender and Development Theory emphasizes the role of women as active agents in development rather than
passive beneficiaries. In the context of forest governance, women’s participation enhances sustainability and equitable resource
management. Climate Resilience Theory focuses on the ability of communities to adapt, absorb, and recover from climate-related
shocks. Women'’s traditional ecological knowledge and adaptive strategies contribute significantly to resilience-building in forest
ecosystems. Common Property Resource Management Theory explains how community participation and collective decision-
making improve the management of shared natural resources. Inclusion of women strengthens institutional effectiveness and long-
term ecological outcomes. These theoretical perspectives provide a framework for understanding the link between gender, forest
governance, and climate resilience.

Significance of the Study

The study is significant for policymakers, forest departments, environmental planners, women’s organizations, and researchers. It
provides empirical insights into women’s contribution to forest management and climate resilience in tribal regions. The findings
can support gender-sensitive climate policies, strengthen participatory forest governance, and enhance eco-restoration strategies in
Chbhattisgarh.
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Statement of the Problem

Despite policy provisions for community participation in forest management, women’s involvement in decision-making and eco-
restoration initiatives remains limited in many tribal areas. Climate change impacts have further increased women’s workload and
vulnerability. There is limited empirical research examining women’s participation in forest management and its role in climate
resilience in the tribal belt of Chhattisgarh. The present study seeks to address this gap.

Operational Definition of Key Terms

e Gender: Socially constructed roles and responsibilities of men and women in forest-dependent communities.

e Climate Resilience: The ability of communities to adapt to climate variability and environmental changes.

e Forest Management: Community and institutional practices aimed at conservation, protection, and sustainable use of
forest resources.

o Eco-Restoration: Activities such as afforestation, reforestation, soil conservation, and biodiversity restoration.

e Tribal Belt of Chhattisgarh: Predominantly tribal districts characterized by forest-based livelihoods.

Variables

* Independent Variables- Women’s participation in forest management, Involvement in eco-restoration initiatives
* Dependent Variable- Climate resilience of tribal communities

Objectives of the Study
1. To examine the extent of women’s participation in forest management activities.
2. To analyze women’s role in eco-restoration initiatives in tribal areas.
3. To assess the contribution of women’s participation to climate resilience.
4. To identify challenges faced by women in forest governance.
5. To suggest strategies for strengthening gender-inclusive forest management.

Research Questions of the Study

1. What is the level of women’s participation in forest management initiatives?
2. How are women involved in eco-restoration activities?
3. What role does women’s participation play in enhancing climate resilience?
4. What challenges limit women’s effective participation?

Scope of the Study- The study focuses on women’s participation in forest management and eco-restoration initiatives and their
contribution to climate resilience. It does not examine industrial forestry or urban environmental programmes.

Delimitation and Area- The study was delimited to selected tribal districts of Chhattisgarh. Only women actively involved in
forest-related activities were included.

Review of Literature

Agarwal (2001) emphasized women’s role in participatory forest management.
FAO (2016) highlighted gender-inclusive forestry as key to climate resilience.
Bose (2012) observed improved forest outcomes with women’s participation.
MOoEFCC (2018) reported community involvement in eco-restoration programmes.
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Das and Singh (2020) found indigenous women’s knowledge crucial for ecosystem restoration.
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Research Gap- While studies have explored forest governance and climate adaptation, limited research has focused on the
intersection of gender, climate resilience, and eco-restoration in the tribal belt of Chhattisgarh. The present study addresses this
regional and gender-specific gap.

Research Methodology

= Research Design- A descriptive and analytical research design was adopted.
=  Population- All tribal women involved in forest management and eco-restoration initiatives constituted the population.
=  Sample- A sample of 180 tribal women was selected.
*  Sampling Method- Multistage random sampling technique was used.
* Source of Data
e  Primary data: Structured interviews and questionnaires
e Secondary data: Government reports, forest records, research studies
= Research Tool
e  Women’s Participation in Forest Management Scale
e Climate Resilience Assessment Tool
e  Structured Interview Schedule
= Data Collection- Data were collected through field surveys and group discussions. Ethical considerations, informed
consent, and cultural sensitivity were ensured.
e Statistical Analysis of Data- Percentage analysis, Mean and standard deviation, Correlation analysis, Chi-square test

Tabulation and Interpretation- Data were systematically tabulated and interpreted to analyze participation levels and their
relationship with climate resilience indicators.

Test & Proving of Hypothesis- The hypothesis stating that “women’s participation in forest management and eco-restoration
significantly enhances climate resilience” was tested and accepted at the 0.05 level of significance.

Findings of the Study

e Women actively participated in forest protection and NTFP management.

e Women-led eco-restoration initiatives improved soil and biodiversity.

e Communities with higher women participation showed greater climate resilience.
o Institutional barriers limited women’s decision-making roles.

e Indigenous knowledge enhanced sustainable forest practices.

Conclusion- The study concludes that women’s participation in forest management and eco-restoration initiatives plays a crucial
role in building climate resilience in the tribal belt of Chhattisgarh. Strengthening women’s leadership, recognizing indigenous
knowledge, and ensuring gender-inclusive forest governance can significantly enhance environmental sustainability and community
resilience.
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Introduction

Education in the contemporary era extends beyond cognitive development to include the social and emotional well-being of learners.
Academic success alone is no longer considered sufficient for holistic student development. Social-Emotional Learning (SEL) has
emerged as a vital educational approach that focuses on developing students’ abilities to understand and manage emotions, establish
positive relationships, demonstrate empathy, make responsible decisions, and cope effectively with challenges. In school settings,
students face increasing academic pressure, social complexities, emotional stress, and behavioral challenges. These factors
significantly influence learning outcomes and overall well-being. SEL programs are designed to equip students with essential life
skills such as self-awareness, self-regulation, motivation, empathy, and interpersonal skills, which in turn enhance academic
engagement and emotional stability. In the Indian school context, especially at the secondary level, structured SEL interventions
are gradually gaining recognition for their potential to improve classroom climate, student behavior, and academic achievement.
The present study examines the influence of Social-Emotional Learning programs on students’ academic performance and emotional
development, highlighting their role in fostering holistic education.

Theoretical Background of the Study

The study is anchored in Social Learning Theory, Emotional Intelligence Theory, and Constructivist Learning Theory. Social
Learning Theory (Bandura) emphasizes learning through observation, interaction, and social experiences. SEL programs provide
structured opportunities for students to model positive behaviors and emotional responses. Emotional Intelligence Theory
(Goleman) highlights the importance of recognizing and managing one’s own emotions and those of others. SEL directly nurtures
emotional intelligence competencies, which are closely linked to academic motivation and interpersonal success. Constructivist
Learning Theory views learners as active participants in constructing knowledge through meaningful experiences. SEL-based
activities encourage reflection, collaboration, and self-directed learning, thereby supporting academic understanding and emotional
growth. These theories collectively explain how SEL interventions influence both academic and emotional development.

Significance of the Study

The study is significant for educators, school administrators, curriculum planners, psychologists, and policymakers. It provides
empirical evidence on the effectiveness of SEL programs in enhancing students’ academic achievement and emotional well-being.
The findings can support the integration of SEL into school curricula, teacher training programs, and student support systems,
contributing to improved educational outcomes and mental health.
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Statement of the Problem

Despite academic reforms, many students continue to experience emotional stress, low motivation, behavioral issues, and academic
disengagement. Traditional instructional approaches often neglect students’ emotional and social needs. Although SEL programs
are being introduced in schools, there is limited systematic research on their influence on students’ academic and emotional
development, particularly at the school level. The present study seeks to address this gap.

Operational Definition of Key Terms

e Social-Emotional Learning (SEL): A structured educational approach aimed at developing students’ emotional
intelligence, social skills, and responsible decision-making.

e Academic Development: Improvement in students’ academic performance, learning engagement, and classroom
participation.

e Emotional Development: Growth in emotional awareness, regulation, empathy, and resilience.

e SEL Programs: Planned school-based interventions designed to promote social and emotional competencies among
students.

Variables

* Independent Variable- Social-Emotional Learning (SEL) programs
* Dependent Variables- Academic development, Emotional development

Objectives of the Study
1. To examine the impact of SEL programs on students’ academic performance.
2. To assess the influence of SEL programs on students’ emotional development.
3. To analyze the relationship between emotional competencies and academic outcomes.
4. To identify students’ perceptions of SEL program effectiveness.
5. To suggest strategies for effective implementation of SEL programs in schools.

Research Questions of the Study

How do SEL programs influence students’ academic performance?

What changes occur in students’ emotional development after SEL interventions?
Is there a relationship between emotional development and academic achievement?
How do students perceive the usefulness of SEL programs?

=

Scope of the Study- The study focuses on the influence of SEL programs on academic and emotional development of school
students. It does not examine family-based or clinical emotional interventions.

Delimitation of the Study- The study was delimited to selected secondary schools. Only students who participated in structured
SEL programs were included.

Review of Related Literature

1. CASEL (2015) reported that SEL programs positively influence academic achievement and emotional well-being.

2. Durlak et al. (2011) found that students exposed to SEL interventions showed improved academic performance and
reduced emotional distress.

3. Goleman (1998) emphasized the role of emotional intelligence in academic and life success.

4. Singh and Sharma (2019) observed positive behavioral and emotional outcomes of SEL in Indian schools.
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5. Zins et al. (2004) highlighted SEL as a foundation for effective learning and positive youth development.

Research Gap- Although international studies support the effectiveness of SEL programs, limited region-specific and school-level
empirical studies are available in the Indian context. The present study bridges this gap by examining both academic and emotional
outcomes of SEL interventions.

Research Methodology

= Research Design- A descriptive and experimental research design was adopted.

=  Population- All secondary school students participating in SEL programs constituted the population.
= Sample- A sample of 200 students was selected.

*  Sampling Technique- Stratified random sampling technique was used.

Tools Used

e Academic Achievement Test
e  Social-Emotional Competency Scale
e Emotional Development Inventory

Data Collection Procedure- Data were collected before and after the implementation of SEL programs. Ethical considerations such
as informed consent and confidentiality were strictly followed.

Statistical Techniques Used

e Mean and Standard Deviation
o t-test

e  Correlation Analysis

e  Percentage Analysis

Analysis and Interpretation- Data analysis revealed significant improvements in both academic performance and emotional
competencies among students who participated in SEL programs.

Testing of Hypothesis- The hypothesis stating that “SEL programs significantly influence students’ academic and emotional
development” was tested and accepted at the 0.05 level of significance.

Major Findings of the Study

e  Students showed improved academic engagement and performance.

e Emotional regulation and self-awareness increased significantly.

e  Positive peer relationships and classroom behavior improved.

e A strong positive relationship was found between emotional development and academic achievement.
e SEL programs contributed to a supportive learning environment.

Educational Implications

e SEL should be integrated into school curricula.

e  Teachers should be trained in SEL pedagogy.

e  Schools should adopt a whole-school approach to social-emotional development.
e SEL can serve as a preventive strategy for emotional and behavioral problems.
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Conclusion

The study concludes that Social-Emotional Learning programs play a crucial role in enhancing students’ academic and emotional
development. By fostering emotional intelligence, self-regulation, and social skills, SEL programs contribute to holistic education
and sustainable academic success. Integrating SEL into mainstream education can significantly improve students’ well-being and
learning outcomes.

References

= Durlak, J. A, et al. (2011). The impact of enhancing students’ social and emotional learning. Child Development, 82(1),
405-432.

= Goleman, D. (1998). Emotional intelligence. Bantam Books.

=  Singh, R., & Sharma, P. (2019). Social-emotional learning in Indian schools. Journal of Educational Psychology, 12(2),
78-89.

= Zins, J. E., etal. (2004). Building academic success on social and emotional learning. Teachers College Press.

175



Scientific Journal of Artificial Intelligence and Blockchain Technologies
ISSN: 3049-4389
Vol. 3, Special Issue 1, January 2026 || PP. 176-179

Exploring the Nexus between Self-Efficacy and Classroom Management
Effectiveness among Middle School Teachers in Chhattisgarh
Dr. Ruchi Sachan
Head, Department of Education, Maharaja Agrasen International College

Raipur, Chhattisgarh

S

SJAIBT

SCIENTIFIC JOURNAL OF
ARTIFICIAL INTELUGENCE AND
BLOCKCHAIN TECHNOLOGIES

\_ ISSN:3049-4389

1&3&*,&_/:

Introduction

Effective classroom management is a cornerstone of successful teaching and learning, particularly at the middle school level where
students undergo significant cognitive, emotional, and social changes. Middle school teachers are required not only to deliver
academic content but also to manage diverse student behaviors, maintain discipline, foster positive relationships, and create a
supportive learning environment. Among the various psychological factors influencing teachers’ classroom practices, teacher self-
efficacy plays a pivotal role. Teacher self-efficacy refers to teachers’ beliefs in their own capabilities to organize and execute actions
required to successfully accomplish specific teaching tasks. Teachers with high self-efficacy are more confident, resilient, and
proactive in handling classroom challenges. They are more likely to adopt effective classroom management strategies, respond
positively to student misbehavior, and sustain a productive classroom climate. In the context of government and aided schools in
Chhattisgarh, middle school teachers often work in challenging conditions such as large class sizes, limited resources, diverse socio-
cultural backgrounds, and varying student motivation levels. These conditions make classroom management a demanding task.
Understanding the relationship between teachers’ self-efficacy and classroom management effectiveness is therefore essential for
improving teaching quality and student outcomes. The present study explores the nexus between self-efficacy and classroom
management effectiveness among middle school teachers in Chhattisgarh, aiming to provide empirical insights that can inform
teacher training, professional development, and educational policy.

Theoretical Background of the Study

The study is grounded in Social Cognitive Theory, Teacher Efficacy Theory, and Classroom Management Theory. Social Cognitive
Theory, proposed by Bandura, emphasizes the role of self-beliefs in shaping human behavior. According to this theory, teachers’
beliefs in their own abilities influence their motivation, persistence, and instructional behavior, including classroom management
practices. Teacher Efficacy Theory suggests that teachers who believe they can effectively influence student learning and behavior
are more likely to implement successful teaching and management strategies. High self-efficacy enhances teachers’ willingness to
experiment with innovative approaches and handle disruptive behaviors constructively. Classroom Management Theory highlights
the importance of preventive, supportive, and responsive strategies in maintaining an orderly and engaging classroom environment.
Teachers’ confidence and self-regulation are critical for applying these strategies consistently. Together, these theoretical
perspectives explain how teacher self-efficacy contributes to effective classroom management.

Significance of the Study

The study is significant for teacher educators, school administrators, policymakers, and in-service teachers. It provides empirical
evidence on the psychological factors influencing classroom management effectiveness. The findings can be used to design teacher
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training programs that strengthen self-efficacy, enhance classroom management skills, and improve overall teaching effectiveness
in middle schools, particularly in the context of Chhattisgarh.

Statement of the Problem

Middle school teachers frequently encounter classroom management challenges such as student indiscipline, low engagement, and
behavioral issues. Despite these challenges, teachers differ in their ability to manage classrooms effectively. Previous research
suggests that teacher self-efficacy may play a critical role in determining classroom management success. However, limited
empirical studies have examined the relationship between self-efficacy and classroom management effectiveness among middle
school teachers in Chhattisgarh. The present study seeks to address this gap.

Operational Definition of Key Terms

e Self-Efficacy: Teachers’ belief in their ability to effectively plan, organize, and execute teaching and classroom
management tasks.

e Classroom Management Effectiveness: The ability of teachers to maintain discipline, manage student behavior, create a
positive learning environment, and facilitate smooth classroom functioning.

e  Middle School Teachers: Teachers teaching students from classes VI to VIII.

e Government Schools: Schools managed and funded by the state or central government.

Variables of the Study

* Independent Variable- Teacher self-efficacy
* Dependent Variable- Classroom management effectiveness

Objectives of the Study
1. To assess the level of self-efficacy among middle school teachers in Chhattisgarh.
2. To determine the level of classroom management effectiveness among middle school teachers.
3. To examine the relationship between self-efficacy and classroom management effectiveness.
4. To compare classroom management effectiveness of teachers with high and low self-efficacy.
5. To suggest measures for enhancing teacher self-efficacy and classroom management skills.

Research Questions of the Study

What is the level of self-efficacy among middle school teachers?

What is the level of classroom management effectiveness among middle school teachers?

Is there a significant relationship between teacher self-efficacy and classroom management effectiveness?
Do teachers with higher self-efficacy demonstrate better classroom management?

=

Scope of the Study- The study focuses on psychological and pedagogical aspects of teaching, specifically teacher self-efficacy and
classroom management effectiveness at the middle school level. It does not include student achievement or parental factors.

Delimitation and Area of the Study- The study was delimited to selected government and aided middle schools of Chhattisgarh.
Only teachers teaching classes VI to VIII were included.

Review of Related Literature

1. Bandura (1997) emphasized that self-efficacy beliefs significantly influence teachers’ classroom behavior and persistence.
2.  Emmer and Sabornie (2015) reported that teachers with strong self-beliefs manage classrooms more effectively.
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3. Tschannen-Moran and Hoy (2001) found a positive relationship between teacher efficacy and classroom management
practices.

4. Sharma and Gupta (2018) observed that Indian teachers with higher self-efficacy exhibited better classroom control and
student engagement.

5. Kaur (2020) highlighted that teacher confidence and emotional regulation contribute to effective classroom management.

Research Gap- Although studies have examined teacher self-efficacy and classroom management separately, limited research has
explored their interrelationship among middle school teachers in the specific socio-educational context of Chhattisgarh. The present
study addresses this gap by providing region-specific empirical evidence.

Research Methodology

= Research Design- A descriptive correlational research design was adopted.
= Population- All middle school teachers of government and aided schools in Chhattisgarh constituted the population.
=  Sample- A sample of 120 middle school teachers was selected.
* Sampling Technique- Simple random sampling method was used.
= Sources of Data
e  Primary data: Teacher self-report questionnaires
e Secondary data: Books, journals, government reports
= Research Tools
e  Teacher Self-Efficacy Scale (standardized)
e (Classroom Management Effectiveness Scale (self-developed)

= Data Collection Procedure- Data were collected through personally administered questionnaires. Teachers were informed
about the purpose of the study, and confidentiality was ensured.
e Statistical Techniques Used- Mean and Standard Deviation, Pearson’s Correlation Coefficient
t-test

Analysis and Interpretation- Statistical analysis revealed meaningful variations in self-efficacy and classroom management
effectiveness among teachers. Correlation analysis was used to determine the strength and direction of the relationship between the
two variables.

Testing of Hypothesis- The null hypothesis stating that “there is no significant relationship between teacher self-efficacy and
classroom management effectiveness” was tested and rejected at the 0.05 level of significance.

Major Findings of the Study

e  Most middle school teachers demonstrated moderate levels of self-efficacy.

e Classroom management effectiveness varied significantly among teachers.

e A significant positive relationship was found between self-efficacy and classroom management effectiveness.
e  Teachers with high self-efficacy managed student behavior more effectively.

o Self-efficacy emerged as a strong predictor of effective classroom management.

Educational Implications

e  Teacher training programs should focus on strengthening self-efficacy.

e  Mentoring and peer-support systems can enhance teachers’ confidence.

e  Classroom management training should include psychological skill development.
e  Continuous professional development is essential for middle school teachers.
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Conclusion

The study concludes that teacher self-efficacy plays a crucial role in effective classroom management among middle school teachers
in Chhattisgarh. Teachers who believe in their abilities demonstrate greater control, confidence, and competence in managing
classrooms. Enhancing teacher self-efficacy through targeted training and supportive school environments can significantly improve
classroom management and overall teaching effectiveness.
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Introduction

The rapid diffusion of smartphones has emerged as one of the most significant drivers of social and informational change in
contemporary rural India. In states such as Chhattisgarh, where a substantial proportion of the population resides in rural and tribal
areas, smartphones have increasingly become gateways to information, communication, and essential services. For rural women in
particular, access to smartphones holds the potential to transcend long-standing barriers related to mobility, education, economic
dependency, and social participation. This study was conducted to assess how smartphone penetration influences women’s
empowerment and their access to information in rural Chhattisgarh, with specific attention to educational, economic, health-related,
and civic dimensions of empowerment. The research was undertaken against the backdrop of national initiatives such as Digital
India, expansion of mobile internet connectivity, and the growing role of digital platforms in governance and service delivery. While
smartphone ownership has increased even in remote villages, the extent to which this technological access translates into meaningful
empowerment for rural women remains uneven and underexplored. The present work systematically examines this relationship
through empirical investigation, focusing on women’s lived experiences, usage patterns, and perceived changes in autonomy and
decision-making.

Theoretical Background of the Study

The study is grounded in the Capability Approach propounded by Amartya Sen, which conceptualizes development as the expansion
of people’s capabilities and freedoms rather than merely economic growth. From this perspective, smartphones are viewed as
enabling resources that can enhance women’s capabilities to access information, communicate independently, and participate in
social and economic life. The study also draws upon Empowerment Theory, which emphasizes access to resources, agency, and
achievements as core components of empowerment. Additionally, the Diffusion of Innovations Theory provides a framework to
understand how smartphones are adopted and utilized within rural communities, highlighting factors such as perceived usefulness,
social influence, and compatibility with existing cultural practices. Feminist technology studies further inform the analysis by
underscoring that technology adoption is not gender-neutral and is shaped by social norms, power relations, and structural
inequalities. These theoretical perspectives collectively guide the interpretation of how smartphone penetration interacts with
gendered realities in rural Chhattisgarh.

Significance of the Study

The significance of the present study lies in its focused examination of rural women in Chhattisgarh, a region often underrepresented
in empirical digital inclusion research. The findings contribute to academic discourse on digital empowerment by providing context-
specific insights into how smartphones influence women’s access to information and agency. From a policy perspective, the study
offers evidence-based inputs for designing gender-sensitive digital literacy programs and rural development initiatives. Practically,
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the research highlights areas where smartphone use has positively impacted women’s lives, as well as constraints that limit its
empowering potential, thereby informing future interventions aimed at inclusive digital development.

Statement of Problem

Despite the increasing penetration of smartphones in rural Chhattisgarh, disparities persist in women’s access to information, digital
skills, and decision-making power. Mere ownership or availability of smartphones does not automatically result in empowerment,
as socio-cultural restrictions, low digital literacy, and economic dependency often mediate usage. The problem addressed in this
study is to assess the extent to which smartphone penetration has actually contributed to women’s empowerment and improved
access to information, and to identify the factors that facilitate or hinder this process in rural settings.

Operational Definition of Key Terms

=  Smartphone Penetration: The extent to which smartphones are available, owned, or regularly accessed by rural women
for personal use.

*  Women’s Empowerment: The process through which rural women gain increased access to resources, autonomy in
decision-making, self-confidence, and participation in economic, social, and civic activities.

=  Access to Information: The ability of women to obtain timely, relevant, and useful information related to education,
health, livelihoods, government schemes, and social networks through smartphones.

= Rural Chhattisgarh: Villages located within selected districts of Chhattisgarh characterized by agrarian or forest-based
livelihoods and limited urban infrastructure.

Variables

= Independent Variable: Smartphone penetration (ownership, frequency of use, type of use)
* Dependent Variables: Women’s empowerment, Access to information

Objectives of the Study
1. To examine the level of smartphone penetration among rural women in Chhattisgarh.
2. To assess the impact of smartphone use on women’s access to information.
3. To analyze the relationship between smartphone penetration and women’s empowerment.
4. To identify socio-cultural and economic factors influencing effective smartphone use.
5. To suggest measures for enhancing inclusive digital empowerment of rural women.

Research Questions of the Study

1.  What is the extent of smartphone penetration among rural women in the selected areas?
2. How do rural women use smartphones to access information?
3. In what ways has smartphone use influenced women’s empowerment?
4. What barriers limit the empowering potential of smartphones for rural women?
Scope of Problem-

The scope of the study is confined to assessing the impact of smartphone penetration on women’s empowerment and access to
information in rural areas of Chhattisgarh. The study covers educational, health, economic, and civic information accessed through
smartphones and examines empowerment primarily at the individual and household levels.
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Delimitation and Area

The study was delimited to selected rural blocks of Chhattisgarh. It focused exclusively on women aged 18—60 years and did not
include urban women or men. The analysis was limited to smartphone-based digital access, excluding other forms of digital
technology such as computers.

Review of Literature

Previous studies have highlighted the role of mobile technology in enhancing women’s access to information and economic
opportunities. A study by Sen and Dréze emphasized the importance of information access in improving social outcomes. Research
by GSMA (2019) found that mobile internet use positively influences women’s autonomy and financial inclusion. Donner (2008)
reported that mobile phones support livelihood coordination and social networking in rural contexts. Studies conducted by Hilbert
(2011) indicated persistent digital gender gaps despite increased access. Recent Indian studies have shown that digital literacy
mediates the relationship between smartphone ownership and empowerment outcomes among rural women.

Research Gap

While existing literature acknowledges the empowering potential of smartphones, limited empirical work has been conducted in the
specific socio-cultural context of rural Chhattisgarh. There is a lack of micro-level studies examining how smartphone penetration
translates into actual empowerment outcomes for rural women. The present study addresses this gap by providing region-specific,
field-based evidence.

Research Methodology

= Research Design: Descriptive and analytical research design was adopted.

=  Population: Rural women residing in selected villages of Chhattisgarh.

= Sample: A sample of 200 rural women was selected for the study.

=  Sampling Method: Stratified random sampling method was used.

= Source of Data: Primary and secondary sources.

= Research Tool- A structured questionnaire was developed to collect data on smartphone usage patterns, access to
information, and empowerment indicators.

= Data Collection- Primary data were collected through field surveys and personal interviews. Secondary data were obtained
from reports, journals, and government publications.

= Statistical Analysis of Data- Data were analyzed using percentage analysis, mean, standard deviation, and correlation
techniques.

= Tabulation and Interpretation- Collected data were systematically tabulated and interpreted to draw meaningful
conclusions regarding the impact of smartphone penetration.

Test & Proving of Hypothesis- Appropriate statistical tests were applied to test the formulated hypotheses at a suitable level of
significance.

Findings of the Study

The study found that smartphone penetration has significantly enhanced women’s access to information related to health, education,
and government schemes. Women reported increased confidence and participation in household decision-making. However, digital
literacy gaps and socio-cultural constraints continue to limit the full realization of empowerment.
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Introduction

Freshwater reservoirs constitute vital ecological and socio-economic resources in Chhattisgarh, supporting irrigation, drinking water
supply, fisheries, and biodiversity conservation. Among the biological components of these aquatic ecosystems, zooplankton play
a pivotal role as primary consumers, linking phytoplankton to higher trophic levels and serving as sensitive indicators of water
quality. Seasonal fluctuations in climatic factors such as temperature, rainfall, and nutrient inflow markedly influence the structure
and abundance of zooplankton communities. The present study was conducted to assess the diversity and seasonal dynamics of
zooplankton in relation to physicochemical characteristics of water in selected reservoirs of Chhattisgarh, with the aim of
understanding ecosystem health and productivity.

Theoretical Background of the Study

The study is theoretically anchored in the concept of aquatic trophic dynamics, which emphasizes the interdependence between
physical, chemical, and biological components of freshwater ecosystems. The Limnological Theory highlights that variations in
water quality parameters directly affect planktonic organisms. Indicator Species Theory further supports the use of zooplankton
assemblages as biological indicators of trophic status and pollution levels. Seasonal succession theory explains changes in
zooplankton composition as adaptive responses to periodic environmental variations. These theoretical perspectives guide the
interpretation of seasonal and spatial variations observed in the reservoirs under study.

Significance of the Study

The significance of this study lies in its contribution to regional limnological knowledge of Chhattisgarh, where systematic studies
on reservoir zooplankton are limited. Understanding zooplankton diversity and its relationship with water quality is essential for
sustainable fisheries management and reservoir conservation. The findings provide baseline data for environmental monitoring,
assist policymakers in water resource management, and support ecological restoration initiatives.

Statement of Problem

Reservoirs in Chhattisgarh are increasingly subjected to anthropogenic pressures such as agricultural runoff, domestic use, and
fluctuating water levels. These factors may alter water quality and disrupt zooplankton community structure. The problem addressed
in this study is to examine how seasonal variations in water quality influence zooplankton diversity and abundance in selected
reservoirs of Chhattisgarh.
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Operational Definition of Key Terms

=  Zooplankton Diversity: The variety and relative abundance of zooplankton species present in the reservoirs.

= Seasonal Dynamics: Variations in zooplankton population structure and abundance across different seasons.

= Water Quality: Physicochemical characteristics of water including temperature, pH, dissolved oxygen, turbidity, and
nutrient levels.

= Reservoirs: Man-made freshwater bodies constructed for multipurpose water use.

Variables

* Independent Variables: Water quality parameters (temperature, pH, dissolved oxygen, nutrients)
* Dependent Variables: Zooplankton diversity and abundance

Objectives of the Study
1. To identify and document zooplankton species diversity in selected reservoirs of Chhattisgarh.
2. To analyze seasonal variations in zooplankton abundance.
3. To assess water quality parameters across different seasons.
4. To examine the relationship between zooplankton diversity and water quality.
5. To suggest measures for sustainable reservoir management.

Research Questions of the Study

1. What is the composition of zooplankton communities in the selected reservoirs?

2. How does zooplankton diversity vary seasonally?

3. What are the seasonal trends in water quality parameters?

4. Is there a significant relationship between water quality and zooplankton diversity?
Scope of Problem

The study focuses on ecological assessment of selected reservoirs in Chhattisgarh through zooplankton analysis. It covers seasonal
variations over a defined study period and emphasizes biological and physicochemical interactions.

Delimitation and Area

The study was delimited to selected reservoirs of Chhattisgarh. Only zooplankton communities were analyzed, excluding
phytoplankton and benthic organisms. Sampling was conducted seasonally over one annual cycle.

Review of Literature

Previous studies have established zooplankton as effective indicators of water quality. Edmondson (1959) emphasized their
ecological significance in freshwater systems. Wetzel (2001) provided comprehensive insights into limnological processes
influencing plankton. Studies by Sharma and Sharma (2015) reported seasonal dominance of Rotifera in Indian reservoirs. Recent
research has highlighted strong correlations between nutrient levels and zooplankton abundance in tropical reservoirs.

Research Gap
Although several studies have examined zooplankton ecology in Indian freshwater bodies, limited research is available on the

seasonal dynamics of zooplankton in reservoirs of Chhattisgarh. The present study fills this gap by offering reservoir-specific and
season-wise empirical data.
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Research Methodology

= Research Design: Descriptive and analytical research design.

=  Population: Zooplankton communities present in selected reservoirs.

»  Sample: Seasonal water samples collected from multiple sites within each reservoir.

*  Sampling Method: Stratified sampling based on reservoir zones.

*  Source of Data: Primary field data and secondary literature.

= Research Tool- Standard plankton nets and water testing kits were used for data collection and analysis.

= Data Collection- Zooplankton samples were collected seasonally and preserved for laboratory identification. Water quality
parameters were measured using standard methods.

= Statistical Analysis of Data- Data were analyzed using diversity indices, correlation analysis, and seasonal comparison
techniques.

Tabulation and Interpretation- Data were tabulated season-wise and interpreted to identify trends and relationships.

Test & Proving of Hypothesis- Statistical tests were applied to examine the significance of relationships between water quality
parameters and zooplankton diversity.

Findings of the Study

The study revealed marked seasonal variations in zooplankton diversity, with higher abundance during post-monsoon periods. Water
quality parameters significantly influenced species composition, indicating the reservoirs’ trophic status.
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Introduction

Teacher education plays a decisive role in shaping the quality of school education. In recent years, teacher training in India has
undergone a significant transformation with the integration of digital technologies and blended learning approaches alongside
conventional face-to-face methods. In Chhattisgarh, teacher training institutions have gradually adopted blended learning models
that combine classroom instruction with online resources, virtual interactions, and self-paced digital learning. This shift has raised
important questions regarding the relative effectiveness of teachers trained through traditional methods versus those trained through
blended learning approaches. The present study was conducted to comparatively analyze the teaching effectiveness of teachers
trained through traditional and blended learning methods in Chhattisgarh. Teaching effectiveness was examined in terms of
pedagogical competence, classroom management, use of instructional strategies, learner engagement, and assessment practices. By
systematically comparing these two modes of teacher training, the study seeks to provide empirical insights into the impact of
evolving training methodologies on classroom teaching.

Theoretical Background of the Study

The study is grounded in Constructivist Learning Theory, which emphasizes active learning, reflection, and learner-centered
pedagogy. Blended learning aligns closely with constructivist principles by promoting self-directed learning and collaborative
knowledge construction. Adult Learning Theory (Andragogy) further informs the study, highlighting the importance of experiential
learning and autonomy in professional training. In addition, the Technological Pedagogical Content Knowledge (TPACK)
framework provides a conceptual basis for analyzing how blended learning enhances teachers’ integration of technology with
pedagogy and content. Comparative education theory also supports the examination of different training models to evaluate their
relative outcomes. These theoretical perspectives collectively guide the assessment of teaching effectiveness across training
modalities.

Significance of the Study

The significance of this study lies in its potential contribution to improving teacher education programs in Chhattisgarh. By
identifying differences in teaching effectiveness between traditionally trained and blended-learning-trained teachers, the study
provides evidence-based insights for policymakers, teacher educators, and training institutions. The findings can inform curriculum
design, professional development strategies, and the scaling of blended learning initiatives in teacher education.
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Statement of Problem

Despite the increasing adoption of blended learning in teacher training, limited empirical evidence is available on its effectiveness
compared to traditional training methods, particularly in the context of Chhattisgarh. The problem addressed in this study is to
determine whether teachers trained through blended learning methods demonstrate significantly higher teaching effectiveness than
those trained through traditional methods.

Operational Definition of Key Terms

= Teaching Effectiveness: The degree to which a teacher demonstrates pedagogical competence, classroom management
skills, instructional clarity, student engagement, and effective assessment practices.

* Traditional Training Method: Teacher training conducted primarily through face-to-face lectures, seminars, and practice
teaching without structured digital integration.

* Blended Learning Method: A teacher training approach combining face-to-face instruction with online learning
resources, digital platforms, and technology-supported activities.

=  Teachers: Educators working at the secondary school level in selected districts of Chhattisgarh.

Variables

* Independent Variable: Mode of teacher training (Traditional / Blended learning)
* Dependent Variable: Teaching effectiveness

Objectives of the Study
1. To assess the level of teaching effectiveness among teachers trained through traditional methods.
2. To assess the level of teaching effectiveness among teachers trained through blended learning methods.
3. To compare the teaching effectiveness of teachers trained through traditional and blended learning methods.
4. To examine the influence of training mode on specific dimensions of teaching effectiveness.

Research Questions of the Study
1. What is the level of teaching effectiveness of traditionally trained teachers?
2.  What is the level of teaching effectiveness of blended-learning-trained teachers?
3. Is there a significant difference in teaching effectiveness between the two groups?
4.  Which dimensions of teaching effectiveness are most influenced by blended learning?

Scope of Problem

The study focuses on secondary school teachers in Chhattisgarh and examines teaching effectiveness as influenced by the mode of
teacher training. The scope includes pedagogical and instructional dimensions but excludes student achievement outcomes.

Delimitation and Area

The study was delimited to selected districts of Chhattisgarh. Only teachers who had completed formal teacher training through
either traditional or blended learning methods were included. Primary and higher education teachers were excluded from the study.

Review of Literature

Previous research has examined the effectiveness of different teacher training models. Darling-Hammond (2017) emphasized the
role of integrated professional learning in improving teaching quality. Graham (2013) highlighted the potential of blended learning
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in enhancing instructional flexibility and engagement. Indian studies have reported positive attitudes among teachers towards
blended learning, though evidence on classroom effectiveness remains limited. Recent comparative studies suggest that technology-
integrated training enhances instructional strategies and assessment practices.

Research Gap

Although blended learning is increasingly promoted in teacher education, there is a lack of region-specific comparative studies in
Chhattisgarh examining its impact on actual teaching effectiveness. The present study addresses this gap by providing empirical,
comparative evidence.

Research Methodology

= Research Design: Descriptive and comparative research design.

= Population: Secondary school teachers in Chhattisgarh.

=  Sample: A sample of 150 teachers (75 traditionally trained and 75 blended-learning-trained).

*  Sampling Method: Stratified random sampling.

= Source of Data: Primary and secondary sources.

= Research Tool- A standardized Teaching Effectiveness Scale was used to collect data on various dimensions of teaching
performance.

= Data Collection- Data were collected through classroom observations, questionnaires, and structured interviews.

= Statistical Analysis of Data- Mean, standard deviation, and t-test were used to analyze differences between groups.

Tabulation and Interpretation- Data were tabulated group-wise and interpreted to compare teaching effectiveness across training
modes.

Test & Proving of Hypothesis- Null hypotheses were tested using appropriate statistical techniques to determine significant
differences between the groups.

Findings of the Study

The study revealed that teachers trained through blended learning methods demonstrated significantly higher teaching effectiveness,
particularly in the use of instructional strategies and learner engagement. Traditionally trained teachers showed strengths in
classroom discipline but comparatively lower integration of innovative pedagogical practices.
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Introduction

Rapid urbanization in India has significantly reshaped patterns of migration, employment, and social relations. Cities such as Raipur
and Bhilai, which function as major industrial, administrative, and service-sector hubs in Chhattisgarh, have witnessed a steady
influx of migrant populations from rural and semi-urban regions. Among these migrants, women constitute a growing yet vulnerable
segment whose livelihood experiences are deeply shaped by gender norms, labor market structures, and urban living conditions.
The present study was conducted to examine the challenges and opportunities faced by women migrants in Raipur and Bhilai
metropolitan areas, with particular focus on their livelihood strategies, working conditions, access to social protection, and coping
mechanisms in urban environments. Urbanization offers women new economic opportunities and exposure to diversified
employment; however, it also intensifies insecurities related to informal work, housing, safety, and social exclusion. This research
attempts to capture these complex realities through a gender-sensitive analytical lens.

Theoretical Background of the Study

The study is theoretically grounded in Gender and Development (GAD) theory, which emphasizes the socially constructed nature
of gender roles and their influence on economic participation. Urban Livelihood Framework further informs the study by analyzing
assets, vulnerabilities, and institutional contexts shaping migrants’ livelihoods. Feminist Political Economy perspectives are
employed to understand how structural inequalities in labor markets disproportionately affect migrant women. Migration Transition
Theory provides an additional framework to interpret rural-to-urban migration as a response to both push and pull factors, including
economic distress, industrial growth, and urban demand for low-cost female labor. These theoretical perspectives collectively guide
the analysis of gendered livelihood outcomes in urban Chhattisgarh.

Significance of the Study

The significance of the study lies in its region-specific focus on Raipur and Bhilai, two rapidly urbanizing metropolitan areas of
Chhattisgarh. Empirical studies on women migrants in medium-sized Indian cities remain limited compared to metropolitan centers.
The findings contribute to academic discourse on gendered urban livelihoods and offer policy-relevant insights for urban planners,
labor departments, and social welfare agencies. The study also highlights the lived experiences of migrant women, thereby
amplifying voices often marginalized in development planning.

Statement of Problem

Despite increased participation of women migrants in urban labor markets, their livelihoods are often characterized by informality,
low wages, job insecurity, and limited access to social protection. In Raipur and Bhilai, rapid urban expansion has not been matched
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by gender-responsive employment and welfare systems. The problem addressed in this study is to examine how urbanization shapes
livelihood opportunities for women migrants and to identify the challenges that constrain their economic and social empowerment.

Operational Definition of Key Terms

= Urbanization: The process of population concentration and expansion of urban infrastructure and economic activities in
cities.

*  Women Migrants: Women who have migrated from rural or semi-urban areas to Raipur or Bhilai for employment or
family-related reasons.

*  Gendered Livelihoods: Livelihood patterns and work experiences shaped by gender roles, norms, and power relations.

=  Metropolitan Areas: Urban regions encompassing Raipur and Bhilai along with their peripheral settlements.

Variables
e Independent Variables: Urbanization factors (employment opportunities, industrial growth, urban infrastructure)
e Dependent Variables: Livelihood opportunities of women migrants, Economic security and social well-being
Objectives of the Study
To examine the socio-economic profile of women migrants in Raipur and Bhilai.
To analyze livelihood patterns and employment sectors of migrant women.

To identify challenges faced by women migrants in urban labor markets.
To explore opportunities created by urbanization for women’s livelihoods.

RN e

To suggest policy measures for improving the livelihood security of women migrants.

Research Questions of the Study

1. What are the major livelihood activities of women migrants in Raipur and Bhilai?
2. What challenges do women migrants face in accessing secure and dignified work?
3. How does urbanization create new livelihood opportunities for migrant women?
4. What institutional support systems are accessible to women migrants?

Scope of Problem

The scope of the study is limited to examining gendered livelihood experiences of women migrants in Raipur and Bhilai
metropolitan areas. The study focuses on employment, income security, working conditions, and access to welfare schemes,
excluding inter-state migration dynamics.

Delimitation and Area

The study was delimited to selected urban wards and industrial zones of Raipur and Bhilai. Only women migrants aged 18—60 years
were included. Male migrants and permanent urban residents were excluded from the study.

Review of Literature
Earlier studies have highlighted gendered vulnerabilities in urban labor markets. Deshingkar and Akter (2009) emphasized the

invisibility of women migrants in urban policy frameworks. Kabeer (2012) discussed the intersection of gender and informal
employment in developing economies. Studies by Srivastava (2011) documented precarious working conditions among migrant
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workers in Indian cities. Recent research has pointed out that medium-sized cities offer limited but emerging livelihood opportunities
for migrant women, especially in domestic work and informal services.

Research Gap

While extensive literature exists on migration and gender in metropolitan cities, limited empirical research focuses on women
migrants in emerging urban centers like Raipur and Bhilai. The present study addresses this gap by providing localized, gender-
sensitive insights into urban livelihood dynamics in Chhattisgarh.

Research Methodology

e Research Design: Descriptive and analytical research design.

e Population: Women migrants residing and working in Raipur and Bhilai metropolitan areas.

e Sample: A sample of 180 women migrants was selected for the study.

e Sampling Method: Purposive and snowball sampling techniques.

e Source of Data: Primary and secondary sources.

e Research Tool- A semi-structured interview schedule and questionnaire were used to collect data on livelihood
experiences and challenges.

e Data Collection- Primary data were collected through field surveys and in-depth interviews. Secondary data were obtained
from census reports, government documents, and published studies.

e Statistical Analysis of Data- Data were analyzed using percentage analysis, cross-tabulation, and thematic analysis.

Tabulation and Interpretation- Data were systematically tabulated and interpreted to identify patterns of livelihood opportunities
and constraints.

Test & Proving of Hypothesis- Where applicable, hypotheses were tested using suitable statistical techniques to establish
relationships between urbanization factors and livelihood outcomes.

Findings of the Study

The study found that urbanization has expanded livelihood opportunities for women migrants, particularly in informal service
sectors. However, challenges such as low wages, job insecurity, unsafe working conditions, and limited access to social protection
persist. Women migrants demonstrated resilience through diversified livelihood strategies, yet structural constraints continue to
limit sustainable empowerment.
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Introduction

Inclusive education has emerged as a central principle of contemporary educational reform, emphasizing the right of all learners,
including children with disabilities and diverse learning needs, to participate meaningfully in regular classroom settings. In India,
policy frameworks such as the Rights of Persons with Disabilities Act (2016) and the National Education Policy (2020) underscore
the responsibility of teachers to address learner diversity through inclusive pedagogical practices. Consequently, inclusive education
training has become an essential component of teacher education and professional development. The present study was conducted
to examine the impact of inclusive education training on teacher preparedness. Teacher preparedness in this context refers to
teachers’ knowledge, skills, attitudes, and confidence in planning and implementing inclusive classroom practices. While inclusive
education training programs are increasingly offered through pre-service and in-service modes, variations exist in their effectiveness.
This study systematically investigates whether and to what extent such training enhances teachers’ readiness to work with diverse
learners.

Theoretical Background of the Study

The study is anchored in the Social Model of Disability, which views disability as a product of environmental and attitudinal barriers
rather than individual deficits. This perspective emphasizes the role of teachers in creating inclusive learning environments.
Constructivist Learning Theory further informs the study by highlighting learner-centered instruction, differentiated teaching, and
active engagement as foundations of inclusive practice. Additionally, Bandura’s Theory of Self-Efficacy provides a framework to
understand how training influences teachers’ confidence in managing inclusive classrooms. The Universal Design for Learning
(UDL) framework also guides the study by emphasizing flexible instructional approaches that accommodate diverse learning needs.
These theoretical foundations collectively support the examination of teacher preparedness as an outcome of inclusive education
training.

Significance of the Study

The significance of this study lies in its contribution to improving the quality of inclusive education implementation. By assessing
the impact of inclusive education training on teacher preparedness, the study provides empirical evidence to inform teacher
education curricula and professional development initiatives. The findings are valuable for policymakers, teacher educators, and
school administrators seeking to strengthen inclusive practices in mainstream schools. The study also contributes to the broader
discourse on equity and inclusion in education.

Statement of Problem

Despite policy mandates promoting inclusive education, many teachers report feeling inadequately prepared to address the needs of
diverse learners. Inclusive education training programs vary in content, duration, and delivery, leading to inconsistent outcomes in
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teacher preparedness. The problem addressed in this study is to examine whether inclusive education training significantly enhances
teacher preparedness and to identify the dimensions of preparedness most influenced by such training.

Operational Definition of Key Terms

e Inclusive Education Training: Structured pre-service or in-service training programs designed to equip teachers with
knowledge and skills for inclusive classroom practices.

e Teacher Preparedness: The level of teachers’ knowledge, skills, attitudes, and self-efficacy related to inclusive education.

e Inclusive Classroom Practices: Teaching strategies and classroom management approaches that accommodate learners
with diverse abilities and needs.

Variables

e Independent Variable: Inclusive education training
o Dependent Variable: Teacher preparedness

Objectives of the Study

1. To assess the level of teacher preparedness for inclusive education.

2. To examine the impact of inclusive education training on teacher preparedness.

3. To compare preparedness levels between trained and untrained teachers.

4. To analyze the influence of inclusive training on specific dimensions of preparedness.

Research Questions of the Study

1. What is the level of preparedness among teachers for inclusive education?

2. Does inclusive education training enhance teacher preparedness?

3. Are there significant differences in preparedness between trained and untrained teachers?
4. Which dimensions of preparedness are most affected by inclusive education training?

Scope of Problem

The scope of the study is limited to examining the impact of inclusive education training on teacher preparedness in mainstream
schools. The study focuses on pedagogical, attitudinal, and managerial aspects of preparedness, excluding student learning
outcomes.

Delimitation and Area

The study was delimited to selected secondary schools. Only teachers with formal teaching qualifications were included. The study
did not examine differences across subject disciplines.

Review of Literature

Previous studies have highlighted the importance of teacher training in successful inclusive education. Florian and Black-Hawkins
(2011) emphasized that inclusive pedagogy requires systematic professional learning. Sharma, Forlin, and Loreman (2008) reported
that targeted training improves teachers’ attitudes toward inclusion. Indian studies have found that teachers with inclusive education
training demonstrate higher confidence and competence in handling diverse classrooms. However, variations in preparedness remain
due to differences in training quality and institutional support.
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Research Gap

Although inclusive education training is widely advocated, limited empirical studies have systematically examined its impact on
teacher preparedness in diverse school contexts. There is a need for comparative and evidence-based research focusing on
preparedness outcomes. The present study addresses this gap by empirically assessing the relationship between inclusive training
and teacher preparedness.

Research Methodology

e Research Design: Descriptive and comparative research design.

e Population: Secondary school teachers.

e Sample: A sample of 120 teachers, including trained and untrained groups.

e Sampling Method: Stratified random sampling.

e  Source of Data: Primary and secondary sources

e Research Tool- A standardized Teacher Preparedness Scale for Inclusive Education was used to measure various
dimensions of preparedness.

e Data Collection- Data was collected through questionnaires and structured interviews administered to teachers.

e Statistical Analysis of Data- Mean, standard deviation, and t-test were used to analyze differences in preparedness
between groups.

Tabulation and Interpretation- Data were tabulated and interpreted to compare preparedness levels and identify key trends.

Test & Proving of Hypothesis- Null hypotheses were tested using appropriate statistical techniques to determine the significance of
differences between trained and untrained teachers.

Findings of the Study

The study revealed that teachers who had undergone inclusive education training demonstrated significantly higher levels of
preparedness. Improvements were particularly evident in pedagogical strategies, classroom management, and self-efficacy.
However, challenges related to resource availability and institutional support persisted.
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Introduction

The rapid integration of digital technologies into education has transformed the expectations and professional roles of teachers. In
contemporary teacher education, technological competence is no longer considered an optional skill but an essential component of
effective teaching and learning. The Technological Pedagogical Content Knowledge (TPACK) framework provides a
comprehensive model for understanding how teachers integrate technology with pedagogy and subject content. Alongside
technological competence, academic self-efficacy—teachers’ belief in their own academic capabilities plays a crucial role in shaping
learning outcomes, professional confidence, and instructional effectiveness. The present study was conducted to examine the
relationship between TPACK competence and academic self-efficacy among trainee teachers in Raipur district. Trainee teachers,
as future educators, are required to develop confidence in both academic and technological domains. Understanding how TPACK
competence relates to their academic self-efficacy is essential for strengthening teacher education programs and ensuring effective
technology-integrated teaching practices in schools.

Theoretical Background of the Study

The study is grounded in the TPACK framework proposed by Mishra and Koehler, which emphasizes the dynamic interaction
among technological knowledge, pedagogical knowledge, and content knowledge. This framework suggests that effective teaching
with technology requires an integrated understanding of these knowledge domains rather than isolated competencies. Bandura’s
Social Cognitive Theory, particularly the concept of self-efficacy, provides the theoretical basis for examining academic self-
efficacy. According to this theory, individuals’ beliefs about their capabilities influence their motivation, learning behavior, and
performance. The integration of these two theoretical perspectives allows for a comprehensive understanding of how technological-
pedagogical competence may enhance trainee teachers’ confidence in academic tasks and professional preparation.

Significance of the Study

The significance of this study lies in its potential contribution to improving the quality of teacher education in Raipur district. By
empirically examining the relationship between TPACK competence and academic self-efficacy, the study provides insights into
how technology-integrated training influences trainee teachers’ confidence and readiness for the profession. The findings are
valuable for teacher educators, curriculum designers, and policymakers seeking to strengthen digital competence and self-belief
among trainee teachers in alignment with NEP 2020.

Statement of Problem

Despite the growing emphasis on technology integration in teacher education, variations exist in trainee teachers’ TPACK
competence and academic self-efficacy. Limited empirical evidence is available regarding the relationship between these two
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constructs at the district level. The problem addressed in this study is to examine whether TPACK competence significantly
influences academic self-efficacy among trainee teachers in Raipur district.

Operational Definition of Key Terms

e TPACK Competence: The level of trainee teachers’ integrated knowledge of technology, pedagogy, and subject content
required for effective teaching.

e Academic Self-Efficacy: Trainee teachers’ belief in their ability to successfully perform academic tasks, understand course
content, and meet training requirements.

e Trainee Teachers: Students enrolled in recognized teacher education programs such as B.Ed. and D.EIl.Ed.

e Raipur District: The administrative district of Raipur in the state of Chhattisgarh where the study was conducted.

Variables

¢ Independent Variable: TPACK competence
e Dependent Variable: Academic self-efficacy

Objectives of the Study
1. To assess the level of TPACK competence among trainee teachers.
2. To assess the level of academic self-efficacy among trainee teachers.
3. To examine the relationship between TPACK competence and academic self-efficacy.
4. To analyze the influence of TPACK competence on academic self-efficacy.

Research Questions of the Study

1.  What is the level of TPACK competence among trainee teachers in Raipur district?

2. What is the level of academic self-efficacy among trainee teachers?

3. Is there a significant relationship between TPACK competence and academic self-efficacy?

4. Does TPACK competence significantly predict academic self-efficacy among trainee teachers?
Scope of Problem

The scope of the study is confined to examining the relationship between TPACK competence and academic self-efficacy among
trainee teachers. The study focuses on cognitive and affective dimensions of teacher preparation and does not include classroom
teaching performance.

Delimitation and Area

The study was delimited to selected teacher education institutions in Raipur district. Only trainee teachers enrolled in B.Ed. and
D.ELEd. programs were included. In-service teachers and students from other districts were excluded.

Review of Literature

Previous studies have highlighted the importance of TPACK in effective teaching. Mishra and Koehler (2006) emphasized that
integrated technological knowledge enhances instructional quality. Bandura (1997) established the role of self-efficacy in academic
achievement and motivation. Studies conducted in teacher education contexts have reported positive relationships between
technology competence and self-efficacy. Indian studies indicate that trainee teachers with higher digital competence demonstrate
greater academic confidence, though district-level empirical evidence remains limited.
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Research Gap

Although studies have examined TPACK competence and academic self-efficacy independently, limited research has explored the
relationship between these two constructs among trainee teachers at the district level. The present study addresses this gap by
providing empirical evidence from Raipur district.

Research Methodology

e Research Design: Descriptive and correlational research design.

e Population: Trainee teachers enrolled in teacher education institutions of Raipur district.

e Sample: A sample of 160 trainee teachers was selected for the study.

e Sampling Method: Stratified random sampling.

e Source of Data: Primary and secondary sources.

e Research Tool- Standardized TPACK Competence Scale and Academic Self-Efficacy Scale were used for data collection.

e Data Collection- Data was collected through structured questionnaires administered to trainee teachers.

e Statistical Analysis of Data- Mean, standard deviation, Pearson’s correlation, and regression analysis were used.

e Tabulation and Interpretation- Data were tabulated and interpreted to examine trends and relationships between
variables.

Test & Proving of Hypothesis-

Null hypotheses were tested to determine the significance of the relationship between TPACK competence and academic self-
efficacy.

Findings of the Study

The study revealed a significant positive relationship between TPACK competence and academic self-efficacy among trainee
teachers. Higher levels of TPACK competence were associated with stronger academic confidence and perceived readiness for
professional tasks.

References

e Bandura, A. (1997). Self-efficacy: The exercise of control. W.H. Freeman.

e Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge. Teachers College Record, 108(6),
1017-1054.

e Schunk, D. H., & Pajares, F. (2009). Self-efficacy theory. Handbook of Motivation at School, 35-53.

198



Scientific Journal of Artificial Intelligence and Blockchain Technologies
ISSN: 3049-4389
Vol. 3, Special Issue 1, January 2026 || PP. 199-201

Relationship between AI Usage, Digital Literacy, and Learning Outcomes Among
Secondary School Students in Pune

Sujata Ankush Gaurkar
Former Principal, Shivom Vidyapeeth

Sankra, Raipur, Chhattisgarh

S

SJAIBT

SCIENTIFIC JOURNAL OF
ARTIFICIAL INTELUGENCE AND
BLOCKCHAIN TECHNOLOGIES

\  ISSN:3049-4389

Introduction

The rapid advancement of artificial intelligence (Al) has significantly influenced the educational landscape, particularly at the
secondary school level. Al-powered tools such as adaptive learning platforms, intelligent tutoring systems, and automated
assessment applications are increasingly being integrated into classroom teaching and learning processes. Alongside Al usage,
digital literacy has emerged as a crucial competency enabling students to effectively access, evaluate, and utilize digital resources.
Learning outcomes, reflecting students’ academic achievement and skill development, are increasingly shaped by these
technological factors. The present study was conducted to examine the relationship between Al usage, digital literacy, and learning
outcomes among secondary school students in Pune. As Pune is a major educational and technological hub, understanding how
students engage with Al tools and digital resources provides valuable insights into contemporary learning processes and educational
equity.

Theoretical Background of the Study

The study is grounded in the Technology Acceptance Model (TAM), which explains users’ adoption of technology based on
perceived usefulness and ease of use. Constructivist learning theory further supports the role of Al-enabled tools in promoting
personalized, self-directed, and experiential learning. Additionally, digital literacy frameworks emphasize cognitive, technical, and
ethical dimensions of technology use, which are essential for meaningful learning outcomes.

Significance of the Study

This study is significant as it highlights the educational implications of Al integration at the secondary school level. The findings
contribute to understanding how AI usage and digital literacy jointly influence students’ learning outcomes. The study offers
practical implications for teachers, school administrators, curriculum planners, and policymakers aiming to design technology-
integrated and learner-centered educational environments aligned with digital education initiatives.

Statement of the Problem

Despite increasing access to Al-based educational tools, disparities exist in students’ digital literacy and effective usage of such
technologies. Limited empirical research has examined the combined relationship between Al usage, digital literacy, and learning
outcomes among secondary school students. The problem addressed in this study is to investigate the nature and extent of the
relationship among these variables in the context of Pune city.
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Operational Definition of Key Terms

e Al Usage: The extent to which secondary school students use artificial intelligence—based tools and applications for
learning purposes.

o Digital Literacy: The ability of students to effectively use digital technologies for accessing, evaluating, creating, and
communicating information.

e Learning Outcomes: Measurable academic achievement and skill development of students as reflected in test scores and
self-reported academic performance.

e Secondary School Students: Students enrolled in standards IX and X in recognized schools of Pune city.

Variables

e Independent Variables: Al usage, Digital literacy
e Dependent Variable: Learning outcomes

Objectives of the Study
1. To assess the level of Al usage among secondary school students.
2. To assess the level of digital literacy among secondary school students.
3. To assess the learning outcomes of secondary school students.
4. To examine the relationship between Al usage and learning outcomes.
5. To examine the relationship between digital literacy and learning outcomes.
6. To analyze the combined influence of Al usage and digital literacy on learning outcomes.

Research Questions of the Study

1.  What is the level of Al usage among secondary school students in Pune?
2.  What is the level of digital literacy among secondary school students?
3.  What is the level of learning outcomes among secondary school students?
4. Is there a significant relationship between Al usage and learning outcomes?
5. Is there a significant relationship between digital literacy and learning outcomes?
6. Do Al usage and digital literacy together predict learning outcomes?
Scope of the Problem

The scope of the study is limited to examining Al usage, digital literacy, and learning outcomes among secondary school students.
The study focuses on academic aspects and does not include psychological or socio-economic variables.

Delimitation and Area of the Study

The study was delimited to selected English and Marathi medium secondary schools in Pune city. Only students from standards IX
and X were included. Rural schools and higher secondary students were excluded.

Review of Literature

Previous studies have reported that Al-supported learning enhances student engagement and personalized instruction. Research on
digital literacy indicates a positive association between digital competence and academic achievement. Indian studies highlight
growing access to educational technology but emphasize the need for digital skills to translate access into meaningful learning
outcomes.
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Research Gap

Although studies have independently examined Al usage and digital literacy, limited research has explored their combined influence
on learning outcomes among secondary school students at the city level. The present study addresses this gap by providing empirical
evidence from Pune.

Research Methodology

e Research Design: Descriptive and correlational research design.

e Population: Secondary school students studying in Pune city.

e Sample: A sample of 200 secondary school students was selected.

e Sampling Method: Simple random sampling.

e Source of Data: Primary and secondary sources.

e Research Tool- Al Usage Scale, Digital Literacy Scale, and Learning Outcomes Achievement Test were used.

e Data Collection- Data was collected through questionnaires and achievement tests administered to students with prior
consent from schools.

e  Statistical Analysis of Data- Mean, standard deviation, Pearson’s correlation, and multiple regression analysis were used.

Tabulation and Interpretation- Data were systematically tabulated and interpreted to examine patterns and relationships among
variables.

Test and Proving of Hypothesis- Null hypotheses were tested to determine the significance of relationships among Al usage, digital
literacy, and learning outcomes.

Findings of the Study- The study revealed significant positive relationships between Al usage and learning outcomes, and between
digital literacy and learning outcomes. The combined influence of Al usage and digital literacy significantly predicted students’
learning outcomes.
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Introduction

In the contemporary education landscape, educational media has become a fundamental resource for enhancing teaching
effectiveness and improving student learning outcomes. Educational media encompasses a wide spectrum of digital and non-digital
tools—such as audio-visual aids, educational software, interactive whiteboards, learning management systems, educational
television, and online content platforms that support pedagogy by making learning more accessible, engaging, and meaningful. The
rapid integration of technology and media into classrooms, especially in urban centers like Raipur, has transformed traditional
teaching processes by enabling dynamic content delivery, learner engagement, and flexible classroom practices. The present study
was conducted to examine the role of educational media in enhancing teaching effectiveness in government and private schools in
Raipur. By comparing how teachers in both school types use media resources and integrate them into instruction, the research
explores disparities, best practices, and implications for teacher development and policy.

Theoretical Background of the Study

The theoretical foundation of this study rests on Multimedia Learning Theory (Mayer), which posits that learners better understand
content when words and pictures (or animation and audio) are presented together. This theory emphasizes the cognitive processes
involved in learning through educational media and supports the idea that appropriate use of media can reduce cognitive load and
enrich learning experiences. Additionally, the Technological Pedagogical Content Knowledge (TPACK) Framework underlines that
effective teaching with media requires a blend of content knowledge, pedagogical strategies, and technological skills. According to
TPACK, teachers’ proficiency in integrating media into teaching depends not only on the availability of technology but also on their
ability to adapt it to instructional needs. Finally, Constructivist Learning Theory suggests that learners construct knowledge actively,
and educational media can serve as tools for exploration, collaboration, and learner-centered instruction.

Significance of the Study

The significance of this study lies in its comparative perspective. While many studies examine media integration in classrooms
broadly, few focus on differences between government and private schools in mid-size Indian cities like Raipur, where resource
disparities can influence technology use. The findings will inform teacher training programs, educational policymakers, and school
administrators about the effective use of media in enhancing teaching practices and supporting equitable access to learning resources
across school systems.
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Statement of Problem

Despite increased access to educational media in urban schools, there are concerns that many teachers still struggle to use these
resources effectively in classroom instruction. Government schools may face infrastructural challenges, limited training, and
resource constraints, whereas private schools may have better access but inconsistent pedagogical integration. The problem
addressed in this study is to examine how educational media contributes to teaching effectiveness in government and private schools
and to identify similarities and differences in its utilization.

Operational Definition of Key Terms

e Educational Media: Tools and platforms (digital or traditional) used to support the teaching-learning process, including
audio-visual aids, projectors, educational software, and online platforms.

e Teaching Effectiveness: The extent to which teachers facilitate meaningful learning experiences, engage students, and
achieve instructional goals.

e Government Schools: Publicly funded schools managed by the state government of Chhattisgarh.

e Private Schools: Privately managed schools operating within Raipur city, typically with independent funding and
infrastructure.

Variables

e Independent Variable: Usage of educational media (type, frequency, quality)
e Dependent Variable: Teaching effectiveness (engagement, instructional quality, learning outcomes)

Objectives of the Study
1. To examine the types and frequency of educational media usage in government and private schools.
2. To assess teachers’ perceptions of the role of media in teaching effectiveness.
3. To compare the extent to which educational media enhances teaching effectiveness in government versus private schools.
4. To identify barriers and facilitators to effective media integration in classroom instruction.
5. To provide recommendations for strengthening media-based pedagogical practices.

Research Questions of the Study

1. What types of educational media are used in government and private schools in Raipur?
2. How frequently do teachers employ educational media in classroom instruction?
3. To what extent does the use of educational media enhance teaching effectiveness?
4. Are there significant differences between government and private schools in media use and its impact on teaching?
5. What factors influence teachers’ effective use of media?
Scope of the Problem

This study focuses on the comparative analysis of educational media and teaching effectiveness in government and private secondary
schools in Raipur. It examines teachers’ usage patterns, perceptions, and instructional outcomes related to media integration.

Delimitation and Area

The study was delimited to selected government and private secondary schools (classes 9—12) within Raipur city. Only teachers
with at least two years of teaching experience were included. Special education schools and primary schools were excluded.
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Review of Literature

Studies on educational media emphasize its positive role in enhancing instructional engagement and learning outcomes. Clark and
Mayer (2016) highlighted that appropriate use of multimedia leads to better knowledge retention. Research in Indian contexts
suggests that teacher training significantly influences the effective integration of media into teaching. Kumar and Vigil (2019) found
that classroom media facilities increased student engagement in private schools compared to resource-constrained government
schools. Other studies indicate that teacher confidence and school support systems mediate the impact of educational media on
teaching effectiveness. However, limited comparative research exists specific to Raipur’s educational context.

Research Gap
While existing literature acknowledges the value of educational media, there is insufficient empirical research comparing its role in
enhancing teaching effectiveness across government and private schools in Raipur. This study addresses this gap by exploring how
resource availability, teacher training, and school support influence media integration and teaching outcomes.
Research Methodology

e Research Design: - Comparative and descriptive research design

e Population: Secondary school teachers in Raipur

o Sample: 180 teachers (90 from government schools and 90 from private schools)

e Sampling Method: Stratified random sampling

e Source of Data: Primary data from questionnaires and observations; secondary data from school records and academic

reports

Research Tool

e Educational Media Usage Questionnaire

e Teaching Effectiveness Rating Scale

e Classroom observation checklist

Data Collection

Data were collected through structured questionnaires administered to teachers and classroom observations to assess media usage
and instructional practices. Consent was obtained from school authorities and participants.

Statistical Analysis of Data

Data were analyzed using descriptive statistics (mean, percentage), inferential statistics (t-test for group comparison), and correlation
analysis to examine relationships between media use and teaching effectiveness.

Tabulation and Interpretation

Data were systematically tabulated to compare media usage patterns, teacher perceptions, and effectiveness scores between the two
school categories. Interpretation focused on identifying patterns, discrepancies, and contextual insights.

Test & Proving of Hypothesis

Hypothesis 1: There is a significant difference in the level of educational media usage between government and private school
teachers.
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Hypothesis 2: Higher usage of educational media positively correlates with greater teaching effectiveness.
Findings of the Study

e  Teachers in private schools reported higher frequency and variety of educational media use than their counterparts in
government schools.

e Educational media usage was positively correlated with measures of teaching effectiveness, including student engagement
and instructional clarity.

e  Government school teachers cited infrastructural constraints and limited training as barriers to media integration.

e  Private school teachers reported better institutional support but noted time management and student access challenges.
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Introduction

The present study was conducted to examine the influence of self-regulated learning on the academic achievement and motivation
of high school students. In recent years, the focus of educational research has shifted from teacher-centered instruction to learner-
centered approaches, emphasizing students’ active role in managing their own learning processes. Self-regulated learning (SRL)
refers to learners’ ability to plan, monitor, regulate, and evaluate their cognitive, motivational, and behavioral processes during
learning. In the high school stage, where students encounter increased academic demands and competitive pressures, self-regulation
becomes a critical determinant of success.

The study explored how students’ self-regulated learning strategies contribute to their academic achievement and motivational
levels. By examining these relationships, the research aimed to provide empirical evidence on the importance of fostering self-
regulatory skills among adolescents to enhance both academic performance and intrinsic motivation.

Theoretical Background of the Study

The theoretical framework of the study is grounded in Social Cognitive Theory propounded by Bandura, which emphasizes self-
efficacy, self-observation, and self-reflection as key components of learning. Zimmerman’s model of self-regulated learning further
elaborates SRL as a cyclical process consisting of forethought, performance, and self-reflection phases. According to this model,
students who effectively set goals, employ appropriate strategies, and evaluate their learning outcomes are more likely to achieve
academic success.

Additionally, Self-Determination Theory highlights the role of intrinsic motivation and autonomy in learning. When students
perceive control over their learning processes, their motivation and engagement increase. These theoretical perspectives collectively
explain how self-regulated learning influences academic achievement and motivation among high school students.

Significance of the Study

The significance of the present study lies in its contribution to understanding the role of self-regulated learning in secondary
education. The findings are expected to help teachers design instructional strategies that promote self-regulation, assist school
administrators in planning student support programs, and guide policymakers in integrating self-regulated learning skills into the
curriculum. The study is particularly relevant in the context of competency-based education and learner autonomy emphasized in
contemporary educational reforms.
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Statement of the Problem

Despite curricular reforms and pedagogical innovations, many high school students continue to exhibit low academic achievement
and diminished motivation. One of the underlying factors contributing to this issue is the lack of effective self-regulated learning
skills. Therefore, the problem of the present study was stated as: To examine the influence of self-regulated learning on academic
achievement and motivation of high school students.

Operational Definition of Key Terms

e Self-Regulated Learning: The ability of students to plan, monitor, control, and evaluate their learning activities.

e Academic Achievement: The level of scholastic performance of students as indicated by their examination scores.

e Academic Motivation: The internal and external forces that initiate, sustain, and direct students’ engagement in academic
activities.

e High School Students: Students studying in classes IX and X.

Variables of the Study

e Independent Variable: Self-Regulated Learning
o Dependent Variables: Academic Achievement, Academic Motivation

Objectives of the Study
1. To assess the level of self-regulated learning among high school students.
2. To examine the level of academic achievement of high school students.
3. To study the level of academic motivation among high school students.
4. To determine the relationship between self-regulated learning and academic achievement.
5. To examine the relationship between self-regulated learning and academic motivation.

Research Questions of the Study

What is the level of self-regulated learning among high school students?

How does self-regulated learning influence academic achievement?

What is the relationship between self-regulated learning and academic motivation?

Does self-regulated learning significantly predict academic achievement and motivation?

bl

Scope of the Study

The study focused on understanding the influence of self-regulated learning on academic achievement and motivation of high school
students. It examined cognitive, motivational, and behavioral aspects of self-regulation within the formal school setting.

Delimitation and Area of the Study

The study was delimited to selected high schools. Only students of classes IX and X were included. Academic achievement was
measured using annual examination scores, and self-reported measures were used for self-regulated learning and motivation.
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Review of Literature

Zimmerman (2002) emphasized that self-regulated learners demonstrate higher academic achievement due to effective goal-setting
and self-monitoring strategies. Pintrich and De Groot (1990) found a positive relationship between self-regulated learning strategies
and academic performance among secondary school students. Schunk (2012) reported that self-regulation enhances students’
motivation by strengthening self-efficacy beliefs. Indian studies by Sharma and Gupta (2018) revealed that students with higher
self-regulated learning skills showed better academic outcomes and sustained motivation. Recent research by Singh (2021) indicated
that training in self-regulated strategies significantly improved academic engagement among adolescents.

Research Gap
Although several studies have examined self-regulated learning and academic achievement, limited research has simultaneously
explored its influence on both academic achievement and motivation at the high school level. The present study addresses this gap
by examining the combined impact of self-regulated learning on these two crucial educational outcomes.
Research Methodology

e Research Design: Descriptive and correlational research design

e Population: High school students

e Sample: 200 high school students

e Sampling Method: Random sampling

e  Source of Data: Primary data collected from students; secondary data from school records
Research Tools

e Self-Regulated Learning Scale

e Academic Motivation Scale

e Academic Achievement Record Sheet

Data Collection

Data were collected through standardized questionnaires administered to students during school hours with prior permission from
school authorities. Academic achievement data were obtained from school examination records.

Statistical Analysis of Data

Descriptive statistics such as mean and standard deviation were used to assess levels of self-regulated learning, achievement, and
motivation. Pearson’s correlation and regression analysis were employed to determine relationships and predictive influence.

Tabulation and Interpretation

Data were tabulated systematically to present levels and relationships among variables. Interpretation focused on identifying trends
and the strength of association between self-regulated learning, academic achievement, and motivation.

Test and Proving of Hypothesis

Null hypotheses were tested using correlation and regression analysis at the 0.05 level of significance. The results indicated
significant relationships between self-regulated learning and both dependent variables.
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Findings of the Study

e High school students with higher self-regulated learning skills showed better academic achievement.

e A significant positive relationship was found between self-regulated learning and academic motivation.
e Self-regulated learning emerged as a significant predictor of both academic achievement and motivation.
e  Students with effective planning and monitoring strategies demonstrated higher engagement in learning.
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Introduction

In the contemporary digital era, college students represent one of the most active user groups of information and communication
technologies. Extensive reliance on smartphones, laptops, social media platforms, online banking, cloud storage, and learning
management systems has significantly increased students’ exposure to cyber threats. Cybersecurity incidents such as phishing
attacks, identity theft, malware infections, data breaches, and financial fraud have become increasingly prevalent, particularly among
young adults who often underestimate digital risks. Despite being digitally literate, many college students lack adequate
cybersecurity awareness and fail to adopt safe online practices. Casual password usage, sharing personal information on unsecured
platforms, neglecting software updates, and limited knowledge of cyber laws contribute to vulnerability. Therefore, understanding
the level of cybersecurity awareness and actual protective practices among college students is essential for designing targeted
awareness programmes, policy interventions, and institutional safeguards. The present study systematically examines cybersecurity
awareness, behavioral practices, and associated factors among college students.

Theoretical Background of the Study

The study is grounded in the Protection Motivation Theory (PMT) and the Technology Acceptance Model (TAM). PMT explains
how individuals adopt protective behaviors when they perceive a threat as serious and believe they have the ability to cope with it.
In cybersecurity contexts, students are more likely to adopt safe practices if they understand cyber risks and believe preventive
actions are effective. Additionally, TAM explains technology-related behavior based on perceived usefulness and ease of use. When
cybersecurity tools such as antivirus software, two-factor authentication, and password managers are perceived as easy and useful,
students are more inclined to adopt them. The integration of these theories provides a strong conceptual foundation to understand
awareness—practice gaps in cybersecurity behavior among students.

Significance of the Study

The study holds academic, social, and practical significance. Academically, it contributes to the growing body of cybersecurity
education research by providing empirical insights into student awareness and practices. Socially, it highlights the digital
vulnerabilities of youth, who are future professionals and citizens in an increasingly digital society. Practically, the findings may
guide colleges, policymakers, and IT administrators in designing cybersecurity training programmes, awareness campaigns, and
curriculum integration strategies.

Statement of the Problem
Despite increased access to digital technologies, college students continue to fall victim to cyber threats due to insufficient

cybersecurity awareness and unsafe online practices. There is a lack of systematic evidence on the extent of cybersecurity awareness
and the actual adoption of protective measures among college students. This study seeks to address this gap.
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Operational Definition of Key Terms

e Cybersecurity Awareness: Knowledge and understanding of cyber threats, safe online behavior, and digital risk
prevention.

e  Cybersecurity Practices: Actual behaviors adopted by students to protect digital devices and personal information.

e College Students: Students enrolled in undergraduate and postgraduate programmes in degree colleges.

Variables of the Study

o Independent Variable- Level of cybersecurity awareness
o Dependent Variable- Cybersecurity practices adopted by students

Objectives of the Study
1. To assess the level of cybersecurity awareness among college students.
2. To examine cybersecurity practices adopted by college students.
3. To analyze the relationship between cybersecurity awareness and practices.
4. To identify major areas of vulnerability among students.

Research Questions of the Study

1. What is the level of cybersecurity awareness among college students?
2. What cybersecurity practices are commonly adopted by students?
3. Is there a significant relationship between awareness and practices?

Scope of the Problem

The study focuses on cybersecurity awareness and practices among college students and does not include faculty or school students.
The scope is limited to individual-level awareness and behavior.

Delimitation and Area

The study is delimited to degree colleges and confined to 200 students from selected colleges. Cybercrime incidents beyond self-
reported experiences are excluded.

Review of Literature

1. Sharma and Verma (2019) examined cybersecurity awareness among undergraduate students with the objective of
identifying knowledge gaps. Using a survey method on 150 students, descriptive statistics revealed moderate awareness
but poor password practices. The study concluded that awareness did not always translate into safe behavior.

2. Kumar (2020) investigated online safety behavior among college youth. A correlational design using questionnaires
showed a significant relationship between training exposure and cybersecurity practices. Students with prior training
exhibited safer online habits.

3. Singh and Patel (2021) analyzed phishing susceptibility among students. Experimental methodology revealed that
students with low awareness were three times more likely to fall for phishing emails.

4. Mehta (2022) studied digital security awareness in higher education institutions using mixed methods. Findings indicated
that curriculum-based interventions improved cybersecurity practices.

5. Rao and Mishra (2023) explored mobile security behavior among college students. Statistical analysis showed that
awareness significantly predicted adoption of security apps and privacy settings.
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Research Gap

Existing studies largely focus on awareness levels without adequately examining the relationship between awareness and actual
cybersecurity practices. Moreover, localized empirical studies with structured analysis remain limited.

Research Methodology

e Research Design- Descriptive survey method

e Population- College students enrolled in undergraduate and postgraduate programmes

e Sample- 200 college students

e Sampling Method- Simple random sampling

e Source of Data- Primary data collected through a structured questionnaire

o Research Tool- A self-developed Cybersecurity Awareness and Practices Questionnaire, validated by experts.

e Data Collection- Data were collected through direct administration of questionnaires after obtaining informed consent.
e Statistical Analysis of Data- Percentage analysis and chi-square test were used for data analysis.

Tabulation and Interpretation

Table 1: Level of Cybersecurity Awareness

Awareness Level Number of Students Percentage
Low 48 24%
Moderate 92 46%

High 60 30%

Total 200 100%

Cybersecurity Awareness Levels among College Students

Number of Students

Low Moderate High
Awareness Level
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Interpretation:
The table indicates that a majority (46%) of students possess moderate cybersecurity awareness, while 24% demonstrate low
awareness.

Test & Proving of Hypothesis

Null Hypothesis: There is no significant relationship between cybersecurity awareness and cybersecurity practices. Chi-square
analysis revealed a significant association at 0.05 level, leading to the rejection of the null hypothesis.

Findings of the Study

1. Most students possess moderate cybersecurity awareness.

2. A considerable proportion fails to adopt consistent safe practices.

3. Cybersecurity awareness significantly influences cybersecurity behavior.

4. Password management and phishing awareness remain weak areas.
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Introduction

The rapid integration of digital technologies into education has transformed traditional teaching—learning processes. Among various
technology-enabled pedagogical approaches, blended learning—which combines face-to-face classroom instruction with online
learning components—has emerged as an effective instructional model in higher education. The blended learning approach aims to
leverage the strengths of both traditional and digital modes to create a flexible, learner-centered, and interactive educational
environment. In recent years, especially after the COVID-19 pandemic, educational institutions have increasingly adopted blended
learning to sustain continuity, improve accessibility, and enhance student engagement. However, the effectiveness of blended
learning depends not only on technological infrastructure but also on how it influences students’ engagement levels and academic
performance. Student engagement—behavioral, emotional, and cognitive—plays a crucial role in learning outcomes, while
academic performance remains a primary indicator of educational success. Therefore, examining the role of blended learning in
improving both engagement and academic achievement is of significant importance.

Theoretical Background of the Study

The study is grounded in Constructivist Learning Theory and Student Engagement Theory. Constructivism emphasizes that learners
actively construct knowledge through interaction, reflection, and experience. Blended learning environments support constructivist
principles by allowing students to engage with content through discussions, multimedia resources, collaborative activities, and self-
paced learning. Student Engagement Theory highlights that learning improves when students are actively involved cognitively,
emotionally, and behaviorally. Blended learning enhances engagement by offering interactive tools, immediate feedback, flexible
learning schedules, and diverse instructional strategies. Additionally, the Technology Acceptance Model (TAM) supports the study
by explaining students’ acceptance of blended learning based on perceived usefulness and ease of use.

Significance of the Study

The study is significant at multiple levels. Academically, it contributes empirical evidence on the effectiveness of blended learning
in improving student engagement and academic performance. Institutionally, the findings may assist administrators and teachers in
designing effective blended learning strategies. Socially, the study supports inclusive and flexible learning opportunities for diverse
learners. The results may also guide curriculum planners and policymakers in integrating blended learning into higher education
frameworks.
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Statement of the Problem

Despite the increasing adoption of blended learning in higher education, there is limited empirical evidence on its actual impact on
student engagement and academic performance. Many institutions implement blended learning without systematically evaluating
its effectiveness. This study seeks to examine whether blended learning significantly enhances student engagement and academic
achievement.

Operational Definition of Key Terms

e Blended Learning: An instructional approach combining face-to-face classroom teaching with online learning activities.
e Student Engagement: The level of students’ behavioral, emotional, and cognitive involvement in learning activities.
e Academic Performance: Students’ achievement measured through test scores, grades, and academic outcomes.

Variables of the Study

* Independent Variable- Blended learning approach
* Dependent Variables- Student engagement, Academic performance

Objectives of the Study

1. To examine the role of blended learning in enhancing student engagement.

2. To study the effect of blended learning on students’ academic performance.

3. To analyze the relationship between student engagement and academic performance in a blended learning environment.
4. To identify students’ perceptions of blended learning.

Research Questions of the Study
1. Does blended learning enhance student engagement?
2. What impact does blended learning have on academic performance?
3. Is there a relationship between student engagement and academic performance?

Scope of the Problem

The study focuses on undergraduate and postgraduate students exposed to blended learning environments. It examines engagement
and academic performance within formal classroom settings.

Delimitation and Area

The study is delimited to selected colleges and universities. Only students experiencing blended learning for at least one academic
semester were included.

Review of Literature

1. Graham (2018) investigated blended learning effectiveness with the objective of analyzing student engagement. Using a
quasi-experimental design, the study found significantly higher engagement levels in blended classrooms compared to
traditional settings.

2. Singh and Reed (2019) examined academic performance outcomes in blended courses. Survey and achievement data
analysis revealed improved test scores and better conceptual understanding among blended learning students.
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3. Kaur (2020) studied learner motivation in blended learning environments using a descriptive survey method. Findings
indicated increased self-regulated learning and active participation.

4. Sharma and Joshi (2021) analyzed teacher perceptions of blended learning. The mixed-method study reported that
blended approaches facilitated individualized instruction and better learning outcomes.

5. Mehta (2022) explored the relationship between engagement and academic achievement in blended learning. Correlation
analysis showed a strong positive relationship between engagement levels and academic performance.

Research Gap

Most existing studies focus either on engagement or academic performance separately. There is limited integrated research
examining both variables simultaneously within blended learning contexts, particularly in Indian higher education settings.

Research Methodology
e Research Design- Descriptive and correlational research design
e  Population- Students enrolled in undergraduate and postgraduate programmes
e  Sample- 240 students
e Sampling Method- Stratified random sampling
e  Source of Data- Primary data
Research Tool
e Student Engagement Scale
e  Academic Performance Record Sheet
e Blended Learning Perception Questionnaire
Data Collection
Data were collected through questionnaires and academic records after obtaining informed consent from participants.
Statistical Analysis of Data

e Percentage analysis, Mean and Standard Deviation, Correlation analysis, t-test

Tabulation and Interpretation

Variable Mean SD
Student Engagement 3.82 0.61
Academic Performance 72.45 8.34

Interpretation:
The results indicate higher engagement and satisfactory academic performance among students exposed to blended learning.

Test & Proving of Hypothesis

Ho: Blended learning has no significant effect on student engagement and academic performance.
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Statistical analysis revealed a significant difference at the 0.05 level, leading to the rejection of the null hypothesis.

Findings of the Study

1. Blended learning significantly enhances student engagement.

2. Students in blended learning environments show improved academic performance.

3. A positive relationship exists between engagement and academic achievement.

4. Students perceive blended learning as flexible, interactive, and effective.
Conclusion

The study concludes that blended learning is an effective pedagogical approach that enhances both student engagement and
academic performance. Integrating technology with traditional instruction creates a dynamic learning environment that promotes
active participation and improved learning outcomes.
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Introduction

Conflict-induced migration remains one of the most severe humanitarian challenges in contemporary India, particularly in regions
affected by prolonged socio-political unrest. The Bastar region of Chhattisgarh has witnessed decades of conflict arising from
insurgency, militarization, and socio-economic marginalization, leading to large-scale displacement of indigenous and rural
populations. Among those affected, women constitute the most vulnerable yet resilient group, experiencing multilayered
psychosocial consequences of displacement. Forced migration disrupts social networks, livelihoods, cultural identity, and access to
essential services, exposing women to psychological distress, trauma, insecurity, and social exclusion. Experiences such as loss of
home, separation from family, exposure to violence, and uncertainty about the future profoundly affect women’s mental health.
However, despite severe adversities, many displaced women demonstrate remarkable resilience, adapting through social bonding,
cultural practices, and survival strategies. This study investigates the psychosocial impact of conflict-induced displacement among
women in the Bastar region, with special emphasis on trauma experiences and resilience mechanisms, using a mixed-methods
approach.

Theoretical Background of the Study

The study is grounded in Trauma Theory, Ecological Systems Theory, and Resilience Theory. Trauma Theory explains the
psychological impact of exposure to violence, loss, and forced displacement, highlighting symptoms such as anxiety, depression,
post-traumatic stress, and emotional numbness. Ecological Systems Theory emphasizes that women’s psychosocial wellbeing is
shaped by interactions across multiple systems—family, community, cultural norms, institutional support, and political context.
Displacement disrupts these systems, intensifying vulnerability. Resilience Theory provides a strengths-based framework to
understand how women adapt, cope, and rebuild their lives despite trauma. Cultural identity, social solidarity, spiritual beliefs, and
informal support networks serve as protective factors that foster psychological resilience among displaced women.

Significance of the Study

The study holds substantial academic, social, and policy relevance. Academically, it enriches interdisciplinary research on
migration, gender, and mental health by offering empirical evidence from a conflict-affected tribal region. Socially, it amplifies the
voices of displaced women whose experiences are often marginalized. From a policy perspective, the findings may inform trauma-
informed rehabilitation programmes, gender-sensitive mental health interventions, and inclusive displacement policies tailored to
conflict-affected regions.

Statement of the Problem
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Despite widespread displacement in the Bastar region, limited empirical research has systematically examined the psychosocial
consequences of conflict-induced migration among women. Existing interventions often prioritize material rehabilitation while
neglecting psychological trauma and resilience needs. This study seeks to address this gap by exploring trauma experiences and
coping mechanisms among displaced women.

Operational Definition of Key Terms

e Displacement: Forced movement of individuals from their habitual residence due to conflict or violence.

e Trauma: Psychological distress resulting from exposure to violence, loss, or forced migration.

e Resilience: The capacity of individuals to adapt, cope, and recover from adversity.

e Psychosocial Impact: Combined psychological and social effects on wellbeing, behavior, and functioning.

Variables of the Study

= Independent Variables- Conflict-induced displacement, Exposure to violence
=  Dependent Variables- Psychological trauma, Resilience levels, Social wellbeing

Objectives of the Study
1. To examine the psychosocial impact of conflict-induced displacement on women in Bastar.
2. To assess levels of psychological trauma among displaced women.
3. To explore resilience strategies adopted by displaced women.
4. To understand women’s lived experiences of displacement through qualitative narratives.

Research Questions of the Study

1. What are the psychosocial effects of conflict-induced migration on women?
2. How do displaced women experience and cope with trauma?
3. What factors contribute to resilience among displaced women in Bastar?

Scope of the Study

The study focuses on women affected by conflict-induced migration residing in selected camps and resettlement areas of the Bastar
region. It examines psychological, emotional, and social dimensions of displacement.

Delimitation and Area

The study is delimited to adult women aged 18—60 years displaced due to conflict. It does not include male migrants or children.
The geographical area is confined to selected blocks of Bastar district, Chhattisgarh.

Review of Literature

1. Patel (2018) explored mental health outcomes among displaced tribal women using survey methods. Findings revealed
high prevalence of anxiety and depression due to loss of livelihood and social isolation.

2. Das and Sen (2019) examined trauma among conflict-affected women using qualitative interviews. The study highlighted
persistent fear, grief, and disrupted identity.

3. Kumar (2020) analyzed coping mechanisms among internally displaced women. Results indicated that community support
and cultural rituals enhanced resilience.

4. Rao (2021) studied gendered experiences of displacement through mixed methods. Women reported higher emotional
burden but stronger adaptive strategies.
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5. Sharma and Mishra (2022) assessed resilience among displaced populations. Quantitative findings showed that social
support significantly predicted resilience.

Research Gap

Existing studies either emphasize trauma or resilience but rarely integrate both using mixed methods. Moreover, region-specific
empirical research on Bastar women remains scarce, necessitating context-sensitive investigation.

Research Methodology

=  Research Design- Mixed-methods research design (convergent parallel)

=  Population- Conflict-induced displaced women in Bastar region

=  Sample- Quantitative: 150 women, Qualitative: 25 women (in-depth interviews)
*  Sampling Method- Purposive and snowball sampling

*  Source of Data- Primary data

Research Tools
*  Trauma Symptom Checklist
= Resilience Scale
= Semi-structured interview schedule

Data Collection

Quantitative data were collected using standardized scales, while qualitative data were obtained through in-depth interviews
conducted in the local language with ethical sensitivity.

Statistical Analysis of Data
e  Percentage analysis
e Mean and standard deviation
e  Correlation analysis

e  Thematic analysis for qualitative data

Tabulation and Interpretation

'Variable Mean SD
Trauma Level 391 0.68
Resilience Level 3.45 0.59
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Interpretation:
The results indicate high trauma levels alongside moderate resilience, suggesting coexistence of psychological distress and adaptive
capacity.

Test & Proving of Hypothesis

Ho: Conflict-induced displacement has no significant psychosocial impact on women.

Statistical analysis revealed significant effects at the 0.05 level, leading to rejection of the null hypothesis.
Qualitative Findings (Thematic Summary)

Qualitative narratives revealed themes of loss and grief, persistent fear, identity disruption, community bonding, and spiritual
resilience. Women relied on collective support, traditional practices, and motherhood roles to rebuild emotional stability.

Findings of the Study

1. Conflict-induced displacement has severe psychosocial consequences for women.
2. High levels of trauma coexist with adaptive resilience strategies.

3. Social support and cultural identity significantly enhance resilience.

4. Women demonstrate agency despite prolonged adversity.

Conclusion

The study concludes that conflict-induced migration profoundly affects women’s psychosocial wellbeing in the Bastar region.
However, resilience rooted in community solidarity, cultural practices, and inner strength enables women to cope with displacement-
related trauma. Trauma-informed, gender-sensitive, and culturally responsive interventions are essential for holistic rehabilitation.
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Introduction

The integration of multimedia tools in education has transformed traditional teaching practices by introducing interactive, visually
rich, and learner-centered instructional approaches. In secondary education, where learners transition from concrete to abstract
thinking, multimedia tools such as presentations, videos, animations, simulations, digital whiteboards, and learning management
systems play a critical role in enhancing comprehension and engagement. These tools support diverse learning styles and help
teachers explain complex concepts more effectively. However, the successful integration of multimedia tools largely depends on
teachers’ attitudes toward technology use. Teachers’ beliefs, perceptions, confidence, and willingness to adopt multimedia resources
significantly influence how effectively these tools are used in classrooms. A positive attitude encourages innovative teaching
strategies, while resistance or lack of confidence may limit the pedagogical potential of multimedia. Therefore, understanding
teachers’ attitudes and examining their influence on instructional quality is essential for improving teaching effectiveness in
secondary education.

Theoretical Background of the Study

The study is grounded in the Technology Acceptance Model (TAM) and Constructivist Learning Theory. TAM explains technology
adoption through perceived usefulness and perceived ease of use. Teachers who perceive multimedia tools as useful and easy to
operate are more likely to integrate them into their instructional practices. Constructivist Learning Theory emphasizes that learners
actively construct knowledge through interaction and engagement. Multimedia tools align well with constructivist principles by
enabling interactive content, real-life simulations, collaborative learning, and learner autonomy. Additionally, Attitude—Behavior
Theory suggests that teachers’ attitudes directly influence their instructional behavior, thereby affecting instructional quality.

Significance of the Study

The study holds academic, institutional, and practical significance. Academically, it contributes to educational technology research
by empirically linking teachers’ attitudes with instructional quality. Institutionally, the findings may help school administrators
identify training needs and design effective professional development programmes. Practically, the study provides insights for
improving classroom practices through informed and purposeful use of multimedia tools, ultimately enhancing students’ learning
experiences.
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Statement of the Problem

Despite the availability of multimedia tools in many secondary schools, their effective use in classrooms remains inconsistent.
Teachers’ attitudes toward multimedia integration vary widely, affecting instructional quality. There is a need to systematically
examine teachers’ attitudes and their influence on instructional effectiveness in secondary education.

Operational Definition of Key Terms

e Teachers’ Attitudes: Teachers’ beliefs, perceptions, and readiness toward using multimedia tools in teaching.

e  Multimedia Tools: Digital instructional resources such as videos, animations, presentations, interactive software, and
digital boards.

e Instructional Quality: Effectiveness of teaching measured through clarity of instruction, student engagement, classroom
interaction, and learning facilitation.

e Secondary Education: Formal education provided at the secondary school level (Classes IX—XII).

Variables of the Study

* Independent Variable- Teachers’ attitudes toward the use of multimedia tools
* Dependent Variable- Instructional quality in secondary education

Objectives of the Study
1. To study teachers’ attitudes toward the use of multimedia tools in secondary education.
2. To examine the level of instructional quality among secondary school teachers.
3. To analyze the influence of teachers’ attitudes on instructional quality.
4. To identify challenges faced by teachers in using multimedia tools.

Research Questions of the Study
1. What are teachers’ attitudes toward the use of multimedia tools?
2.  What is the level of instructional quality in secondary classrooms?
3. Does teachers’ attitude toward multimedia significantly influence instructional quality?

Scope of the Problem

The study focuses on secondary school teachers using multimedia tools in classroom instruction. It examines attitudinal and
instructional aspects without evaluating student achievement outcomes.

Delimitation and Area

The study is delimited to selected secondary schools. Only teachers with basic exposure to multimedia tools were included. The
geographical area is confined to selected districts of the state.

Review of Literature
1. Rana (2018) examined teachers’ attitudes toward educational technology with the objective of identifying factors

influencing technology adoption. Using a survey method on 120 teachers, the study found that positive attitudes
significantly predicted technology use in classrooms.
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2. Sharma and Gupta (2019) studied multimedia use and teaching effectiveness in secondary schools. Using a correlational
design, the findings revealed improved instructional clarity and student engagement when multimedia tools were used
effectively.

3. Kaur (2020) explored barriers to multimedia integration through qualitative interviews. The study reported that lack of
training and technical support negatively affected teachers’ attitudes.

4. Patel (2021) analyzed the relationship between teacher attitude and instructional quality. Statistical analysis indicated a
strong positive relationship between favorable attitudes and effective teaching practices.

5. Mehta and Joshi (2022) investigated the impact of digital tools on classroom instruction. Results showed that teachers
with positive attitudes demonstrated higher instructional innovation and classroom interaction.

Research Gap

Most existing studies focus either on technology adoption or teaching effectiveness independently. There is limited empirical
research examining the direct influence of teachers’ attitudes toward multimedia tools on instructional quality in secondary
education.

Research Methodology

=  Research Design- Descriptive and correlational research design

=  Population- Secondary school teachers

=  Sample- 180 secondary school teachers

*  Sampling Method- Stratified random sampling

*  Source of Data- Primary data

= Research Tool- Teachers’ Attitude toward Multimedia Scale, Instructional Quality Observation Checklist

= Data Collection- Data were collected through questionnaires and classroom observation schedules after obtaining
informed consent from participants.

= Statistical Analysis of Data- Percentage analysis, Mean and Standard Deviation, Correlation analysis, t-test

Tabulation and Interpretation

'Variable Mean SD
Teachers’ Attitude 3.78 0.62
Instructional Quality 3.85 0.58

Interpretation:

The results indicate that teachers generally hold positive attitudes toward multimedia tools, which is reflected in improved
instructional quality.

Test & Proving of Hypothesis

Null Hypothesis (Ho): Teachers’ attitudes toward multimedia tools have no significant influence on instructional quality.
Statistical analysis revealed a significant positive relationship at the 0.05 level, leading to the rejection of the null hypothesis.

Findings of the Study

1. Secondary school teachers generally exhibit positive attitudes toward multimedia tools.
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2. Instructional quality improves with effective use of multimedia resources.
3. Teachers’ attitudes significantly influence instructional quality.
4. Lack of training and technical support remain key challenges.

Conclusion

The study concludes that teachers’ attitudes toward the use of multimedia tools play a crucial role in determining instructional
quality in secondary education. Positive attitudes foster innovative teaching practices, enhance classroom engagement, and improve
instructional effectiveness. Therefore, continuous professional development, adequate infrastructure, and institutional support are
essential for maximizing the benefits of multimedia integration in secondary classrooms.
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Introduction

The integration of Information and Communication Technology (ICT) in school education has become a strategic priority in India
to enhance access, equity, and quality of learning. Under the Samagra Shiksha Abhiyan, a centrally sponsored scheme, digital
initiatives such as ICT@Schools, DIKSHA, e-content repositories, smart classrooms, and virtual teacher training platforms have
been promoted to strengthen teaching—learning processes. The scheme envisions the effective use of digital learning platforms to
support curriculum delivery, teacher professional development, and student engagement. In the state of Chhattisgarh, characterized
by geographical diversity, rural-tribal dominance, and infrastructural constraints, digital learning platforms have emerged as critical
tools for bridging educational gaps. However, the adoption and effective utilization of these platforms depend on factors such as
infrastructure availability, teacher readiness, administrative support, and digital literacy. This case study examines the adoption
patterns, usage practices, challenges, and outcomes of digital learning platforms implemented under Samagra Shiksha in
Chhattisgarh, providing insights into ground-level realities of ICT integration in school education.

Theoretical Background of the Study

The study is anchored in the Technology Acceptance Model (TAM), Diffusion of Innovation Theory, and Digital Divide Theory.
TAM explains adoption behavior based on perceived usefulness and ease of use, which are critical determinants of teachers’ and
students’ engagement with digital platforms. Diffusion of Innovation Theory highlights how innovations spread through social
systems over time, influenced by communication channels, leadership, and institutional culture. In the context of Samagra Shiksha,
school leadership and teacher communities play a vital role in promoting digital adoption. Digital Divide Theory provides a socio-
structural lens to understand disparities in access to technology due to geographic, economic, and infrastructural limitations,
particularly relevant for rural and tribal areas of Chhattisgarh.

Significance of the Study

The study holds academic, administrative, and policy significance. Academically, it contributes to empirical literature on ICT
implementation in school education within a state-specific context. Administratively, it offers evidence-based insights for education
departments and school authorities to strengthen ICT interventions. From a policy perspective, the findings can support refinement
of Samagra Shiksha digital components to ensure inclusive, sustainable, and effective technology integration.

Statement of the Problem

Despite significant investment under Samagra Shiksha, the adoption and effective use of digital learning platforms in Chhattisgarh
schools remain uneven. Challenges related to infrastructure, training, and digital readiness hinder optimal utilization. There is a
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need for a systematic case study to examine the implementation status, usage patterns, and impact of digital platforms under Samagra
Shiksha.

Operational Definition of Key Terms

e Digital Learning Platforms: Technology-based systems such as DIKSHA, smart classroom tools, online content portals,
and learning apps used for educational purposes.

e ICT Implementation: Deployment and utilization of digital infrastructure, tools, and platforms in schools.

e Samagra Shiksha: An integrated scheme for school education from pre-primary to senior secondary level in India.

e Adoption: Acceptance and regular use of digital learning platforms by teachers and students.

Variables of the Study

* Independent Variables- Availability of ICT infrastructure, Teacher digital competency, Administrative support
* Dependent Variables- Adoption of digital learning platforms, Effective classroom use of ICT

Objectives of the Study

1. To examine the extent of adoption of digital learning platforms under Samagra Shiksha in Chhattisgarh.
2. To analyze patterns of ICT usage by teachers and students.

3. To identify challenges in the implementation of digital platforms.

4. To assess perceived impact of ICT on teaching—learning processes.

Research Questions of the Study

1.  What is the level of adoption of digital learning platforms in Chhattisgarh schools?
2. How are teachers and students using ICT tools in classrooms?

3. What challenges affect effective ICT implementation under Samagra Shiksha?

4. What outcomes are perceived from digital learning platform usage?

Scope of the Study

The study focuses on government secondary schools implementing ICT components under Samagra Shiksha. It examines teacher
use, classroom integration, and institutional support mechanisms.

Delimitation and Area

The study is delimited to selected districts of Chhattisgarh. Private schools and higher education institutions are excluded. The focus
remains on secondary-level implementation.

Review of Literature

1. Mishra (2018) examined ICT@Schools implementation in central India using survey methods. The study found moderate
adoption due to infrastructural limitations.

2. Kumar and Singh (2019) analyzed teacher readiness for digital platforms. Results showed positive attitudes but limited
technical proficiency.

3. NCERT (2020) evaluated DIKSHA platform usage nationwide. The report highlighted increased teacher engagement but
uneven student access.

4. Sharma (2021) studied digital learning in tribal areas. Findings revealed digital divide challenges but strong teacher
motivation.
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5. Patel and Rao (2022) assessed blended learning initiatives under Samagra Shiksha. The study reported improved
instructional flexibility and resource accessibility.

Research Gap

Most studies focus on national-level ICT initiatives, while region-specific case studies examining ground-level adoption and usage
under Samagra Shiksha are limited, particularly in Chhattisgarh.

Research Methodology
= Research Design- Case study method with descriptive approach
=  Population- Government secondary school teachers in Chhattisgarh
=  Sample- 120 teachers from selected Samagra Shiksha-implemented schools
*  Sampling Method- Purposive sampling
*  Source of Data- Primary and secondary data
Research Tools
= ICT Adoption Questionnaire
=  Classroom Observation Checklist
» Interview Schedule for teachers and administrators

Data Collection

Data were collected through questionnaires, classroom observations, and semi-structured interviews, ensuring ethical consent and
confidentiality.

Statistical Analysis of Data
e  Percentage analysis
e  Mean and Standard Deviation

e Qualitative content analysis

Tabulation and Interpretation

Aspect Mean |SD

ICT Infrastructure Availability 3.42 0.71
Teacher ICT Usage 3.68 0.63
Perceived Teaching Effectiveness 3.75 0.59

Interpretation:
The table indicates moderate infrastructure availability with relatively higher teacher usage and perceived instructional
effectiveness.
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Test & Proving of Hypothesis
Ho: ICT implementation under Samagra Shiksha has no significant impact on teaching—learning processes.

Analysis of teacher perceptions and classroom practices indicated a significant positive impact, leading to rejection of the null
hypothesis.

Findings of the Study

1. Digital learning platforms are moderately adopted in Samagra Shiksha schools.

2. Teachers actively use ICT for content delivery and visualization.

3. Infrastructure and connectivity remain major challenges.

4. ICT integration enhances instructional flexibility and student engagement.
Conclusion

The case study reveals that digital learning platforms under Samagra Shiksha have positively influenced teaching—learning processes
in Chhattisgarh, despite infrastructural and contextual challenges. Effective teacher training, consistent technical support, and
localized digital strategies are essential to strengthen ICT implementation and ensure equitable digital education across the state.
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atfert 1: A= STrfedr (Pre—Post) T qHgaT #1190
g N ||Pre Mean (SD) Post Mean (SD) Mean Gain
TaETeRE |40 ||21.13 (3.81) 31.16 (4.61) 10.03
IGREL 40 {|21.88 (3.86) 25.79 (4.81) 3.90

HTET: AT THET HT TE-TE0 TR A ¢, g TE-TE080 § TIRTHF 99 FT 7187 T7€ €9 7 {894 g; Gain A s1fe®
F—ST AT aTRpY F7 wemaefiear zafar g1

Science Achievement: Pre vs Post (Upper Primary)

I Experimental
301 mmm Control

25 A

20 A

151

10 4

Mean Achievement Score (out of 50)

Pre Post




Scientific Journal of Artificial Intelligence and Blockchain Technologies

ISSN: 3049-4389

Vol. 3, Special Issue 1, January 2026 || PP. 230-235

ATfereT 2: HEATRIAT (Pre—Post) & HHgaTT qTeier

b N ||Pre Mean (SD)||Post Mean (SD)||Mean Gain
T NTeH+|[40(|2.83 (0.36) 3.79 (0.48) 0.96
freror |40((2.88 (0.46)  (|3.24 (0.48) 0.37
HTEAT: TTRTHF THg § qgATHIAT g5 (0.96) =7 awg (0.37) 7 srfars g—ores wwg g fF wediH if=2ar TLM 7 et agwrirar
T AT
Learner Engagement: Pre vs Post (Upper Primary)
4.0 Experimental
mm Control
3.5 -
o
& 3.0
e
T 251
5
£ 20
Q
e
2151
E 1.0 1
0.5
0.0 -
Pre Post
TR T T s
ATferT 3: t-oYeqoT ZIRT FieeaaT aeveor
qTRERIAT e 9 t df |
H1: STafsyr & gt Post Achievement (Exp vs Ctrl) 5.10 78 ||Ho sT&T
H2: sgsTTRraT # g Post Engagement (Exp vs Ctrl) 5.16 78 ||Ho sT&ftha
H3: Gain srfas g Gain Achievement (Exp vs Ctrl) 9.90 78 ||Ho sT&t
T (Hypothesis): T T8eqvi § ST T4 o T&7 | 3q< TT qTAT AT, T HoalH TS AT-3L T TTRAT TgeTRrar 3w
IuAfed AT # TATET FE g5l
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FeqTT & Aoy

—_

AR AT-areaTtid TLM & faame suarfey § ©0% &iiv a1 gig g2l

TN q9E H AgaTHar (ST, AHiar, &) S &7 F 9@

Gain score TAAT & THTIOIT gaT FoF e F7 [ ATH TN THg | AT L&l

F9F-T TEIATHLIT % HTLT HIST TAYTIOMY SFerw THAT a1, ored et 1 seAferar a@ T

Trerer, e i ATt

qIIeT

Fead § g wratAE e § gedfifRar-smamha TLM &t sarasfierar w1 9dveror B w@m ot & wog g & a8 &t
AZATRIAT UF IUATed ZAT &l & FcAT g

et

AR aAT-areari forsror agrae At 37 arafes fOse § sriqet At i Iy agwThaT & forw v yaret ot 81 7g
e wediffear @rfe Rrgia T Som-sratia ARCS #tes & o #@vra 21

ERCE L

1. 3g WAt A § SeAamar Arhigd Ged IS AT Hiee faantaq o S
2. forert 3 TLM =T & Fer-uahranaor 2 wfereror st 2

3.

4, TAF THS F 4q § Trer/asefie gy HiEw &1 qaq A AT Sl

FH HETEA AT A2t § stk a/Ar-defagy At (PDF -+ TosT) Iqese F:XTs S0

T I gAT

Fredricks, J. A., Blumenfeld, P. C., & Paris, A. H. (2004). School engagement: Potential of the concept, state of the
evidence. Review of Educational Research, 74(1), 59-109. SAGE Journals

Keller, J. M. (1987). Development and use of the ARCS model of instructional design. Journal of Instructional
Development, 10(3), 2—10. Springer

Mayer, R. E. (2009). Multimedia learning (2nd ed.). Cambridge University Press. eClass UTH+1

Shukla, S. (n.d.). Effectiveness of multimedia instruction in better acquisition of learning (PDF). ensembledrms.in
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HTaT-faar F frear ua swaarT F T 6 9qh TN FT g1 Dl ATerw
FfgiRr T SUATeHr 9T sreaa (S8t U ATHIOr e H)
S grar
T reaTas, fawr forar werfemes

=

forear % & ® Aty i dfers Sueted siv gfers saf¥gir (Educational Attitude) FT THTFET e AT FIEET § ATATE
TV STAT AUl ATHT STTAT &1 ATAT-Foar 7 frear qo =rawma 7 Faa aiar it sufds-amrice fata i FHaifa 73 2,
Ffow =¥ F Sfere araravor, STeqAa-HaA, SAATE, ST, TAT Aferd TaeATelt w1 off T9Tad F3d g qg<r &r=i § Syfere sarey,
=1e, FRftea aremt siv fAemery et i Iqerserdr sTraATHa sTfes gt g, STafh ITNor &= § daree AT g & w1
ATaT-ForaT it e s ot Forfaes 2t sl &1 =7 g9 ® 7g srerae g st 2 B s 5 wrar-foar i forer i sreem
T Hh AT agt v (i) Gferen stferghxr @ (i) ferw Suerfed ux fraar i o fem & u=ar §, i a8 waa g fr-ureior s
# O gt grar 2

FeAA it dgifaw gogfH
Tg AT HAT: A GIEHIV I ST g—

1. WATHTSE-AEiaa St gr=ror (Social/Cultural Capital): ATar-fodT S fererr/Term agi v wrom, Hrae i O, afers
FULATT ST HHTLT I FTRT ATerh IR T q=Td 2

2. STERIET-SATOT Aiew (Aspiration—-Motivation): srfSrsrashi S Gfers srrert ue Svw qwedq § ag i gy siw suefey
H eI graT gl

3. ATIRATRE HETaH/qqTa<r iew: 37 faT ud §vrfed =7e|m™ ¥ 97 § Jeqaa-gqaent, a9g-fase, arresd o7 g
FT ATATACI T I 2

EAAT T AEA

o fammert 7 Hifa-fAmtarstt & ag aw== & ggrar G agd-ardior agi F dea § ahare-snenfia swwmeard &
FAT B
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o TOreqe SfiY qRTHeTRTATSN Bq SATTAHTaTH-HeATaT TOITaal fashfErd e § IR
o  THA-FAY U UH FAFA (PTM, Parenting Workshops, Career Guidance) 9T+  HgTT ST g1 il ATHI T T STAToH
H ggT ATv]

U 7 g

TgdT UE ATHOT et 7 sre faentEEt £ afers afighiy va suefsy § e sy 3@ i fAear g1 ag e Al g
T Sia¥ o =T aF Jrar-foar it T i SEa F 9 TATE | Ga6iUd g1 A 39 e TAT H 39 G4 T H AGedq
Tyeqor 3R T

THE ST5A1 il TR T TIRATITE

o HTaT-fUa it foveT: AT i foar i sgaw aferw Trmar (yrafw/area /sy arerfewmATas/aTaE))|

o HIAT-T4AT FT HATT: TSTT/FTA-THTT (SEIST AW, FW, ST AR, TLHTLT AR, AGHTI/ITH))|

o TIH TATE: ATAT-TOAT ¥ FOreAT fi¥ =qa®Tr F1 U A7 T TG I TS ATAT TA THATT (SELHTH/FFATEES TATE) |
o Qfer st fovear, sreraw, e, forer, Ao, siw et & S Jaercas/aR e gred (Shd-shi)|
o At Sywfey: aTitew/srefarities qLrer a7 ATeehieha ITetfeer Tdequr | 9T i

T
T A<

1. grar-foar £ forer #1 =<
2. YTar-fudT & sHaHTT FT &7

3. & (erg i)

i =<

1. Sifer srfergfar
2. Sifers Iuettey

LTI & ST

oredt W AT it i dfers Atvgh o STefed T qAATeHE AT FATI
ATar-foraT it forear 3 wqw w1 agi i sAfeghtr a Iuafsy 9% w1 F7q FAT|
ATAT-FIAT % =\ % Tq< 1 agi it Afaghir 7 suafsy o 39 7 F7m
ATAT-ToraT it forear x ZaeTT % S T AT T FATI

STELT-TTHIOT Ha e | ITAH TATAT 6 < FT (AT FAT|

a 0N =

e R
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1.

2
3
4
5

FAT eTg <Y T Tt fEefa=t i dfers sfvghn 7 Suafey # dav g2

. FT ATar-foar £ fovar agi £ sfvgRusaatsy wiv gartad T g2
. FT AIAT-TaT 7 | agi 6 ATHgr/Iqatser H TATIT FLar 82
. T fOreAT S Ha|T T Hh T Aged ol 82

. AT A T TATT Tg-UTHOT Haed H SToT-31eT =7 § f3@re 3ar 872

T T AT

TEA ATATHE TqT (FeAT 9-10) F A=ty a= HifHa w@r 73w, avfe Atsgi siv Iuated =1 H1 7799 sTfe fow ud e

EkED

10) i i &

&= Tt agdt fHremers va wafaa arhor Gemes (v 2 Readiaadt st a)
LIRIETE
o Fae gear/srder remery (afy fsh v off SreaT g, v stenr &g gem)

o fRafag sufRafy arer fammeft
o wrar-fuaar fore/=raaTy & 2T TE-Rae 7 ey fEiE a7 smafia

qriger Y Ffter

. UF oy § 32T 7 o7 5 Arar-foar & forar @ agi i suertey 9% A7 w9 81 afeweuwr Wi T fF 3y fafea

FfrsTaaRt & agl it Iqertedr s7ferk gin e fAfer grer wear 9 o et & srfsraras-srarser siv adier-sis v o
T A § Area-qedr 9 agsay ¥ g Ay A G afiraras o w7 g a7 agi i suated i srerTH-
@Al FEdT gl

e eI § HFETT-Eaf (Feawr/Ash/FH0/ammted) v agi & seaaa-awei F7 da 36T T97| 3297 97 % =a9r-
feorar & |y =7 % dfers Sareat w1 gay Ty R 910 agEeyTes R |t gu 200 FenfiEt av v
o o e & e T o R/t TSI arer AfATas % agi 7 STeaae AT, WEEs a7 S[eH-a9ET
srfere frerar g, ST SUefed ag™ § a8+ 2

SEI-uTHTor Hae # dfers stfvghr uw aiaEtia s o ware w1 afeAr G wam ST ot 5 ety Heree saw F
AT STTAATAT FTLHT 67 IHHT ST ST TATAAT T ATHG T Thed 67 STTRT gatm| Feraperor & wrar w3 o grefyor Framfart
H HHTYA HATeH % arasE Ffe wrar-foar forfera siw afee w9 & Horw g av afvgiRy g a9 @ gl

e Afa-agfa srerae ® wrar-fiar i ferxerasm F @3 a9re 97 @ew e G wm sgew or & I e
et o Wt agi & Hiae & WIgIe &l YA F3d gl ATETeHs SN § 2x3 et fFawor s urrens anr §
AfrATaF-aTEATE Ty U Aot # Hw g9 g o 9T ET—fEeaT 9 99 frer 37 gr siT sa|
Tarfea/fRee gn
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5. U Temad # o £ Suated & @rer qfers saf¥gin F1 weaer (mediator) ATHHT 3@T 2T IZ9T AT T F74T AIAT-

e ¥ forear/zrammT gz afvghy g € o R suafey aedt 81 agaey o free g & =g d@a e
Aty Ity T ASTgd FiasTa<hT § ofiT ITaTiE Hres Afagiy w1 T9Tad F3d 6

e E K]

o fArRTer stearaal § fOrAT Y SHAHTT FT T SERT-3TeT ST AT §; HITH/ESTFIT TG IT FH FTH g2l gl

o IE-UTHI G H U gY BT & qaaTewa faguor Hifvad g1
o AfFRY X IT=Ter Fr AT S (AT AT =) TR TrEyoor srvreATRd F9 Herar g1

oner T

= oy RWTEA- aviATenE-agHaeTaF (Descriptive—Correlational) @27 2x3 el o (ergfiamior x sraam
oY) % srer 9% g
ST AT S F AT T (FAT 9-10) F et

»  Jgresi- N = 300 fa=meff

o gt 150
o ITHIT: 150

= =rest fAfd- hFa I~z (Stratified Random Sampling) — gl &= (ergdt/ATHT), fe e, fhe Fear &
[ERIRI

(SEESEIRIG]

o YTHTHE: AT Ther, ATHATAH-ATHISA TIT
o fEde: Feme e (wdien-sis/3u=iey)

Qe STHTIT

1. Aferw stSgfRr wTast (Likert type; ST-31am: steaae w1, Framem-awede, wien-ge, foua-=)

2. srfowTas fre-raay meree sfie
3. Suafey ReAte BN (WIha/aTiis qLreT 37F)

HARET T TUE

STTerat gTeT et | st ot et &t sfvgtr wrot 3 Srere ofte avars w81 3uetsy e e e & genfua
AT M| 22T I T AT S FA Qe 329 g SUANT 3T T

Stwst 1 FiteThi fagwor

o gfqerd, #red, SD
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o t-test (TE-UTHII TAT)
e ANOVA / Faefraer ANOVA (forerrxaqaam siw et Sevae)
o HZHAY (Attitude-Achievement Hae)

FiRERIAT
H1: ergdt i £ dferr stfergftr amdior et & sfaes grf
H2: 3g forfera wrar-foar % sgi i suafeer st grmm

H3: TTfea/fRaw srEmmr arer stfsrarasht & agi it Iqerfeyr srfask g

H4: wraT-foar T freT sfi sxa|m 7 S0 I9T9 Iuatse 9 AfagiRy a2 arei= grm|
H5: S<h T9TE gL I-arHior da # fore grm)
19) seqa ¥ fAeed

o HTAT-FUAT ¥ foveAT TAT S F AT AT AT AferTw ATHFRT SATEF THRTHF TS T

o TRITSA/RAT ZHEETT AT ATHNTART  agT § AAAT TETLA, AR 3T THT-q7AT {2 ZI9 F HT07 ITAT Sga<

T2

o TArFTXEEET T G WA AEA T AT AT, e 37 forer + Ruw sra| arer ayg § Suatey 7 stfwaf et

EEREl

o IE-UTHIV AT | AT IUAHAT % FIXOT ¥ foer, w5 yrefior afvam<d & Arar-foar ferem/sermaT 37 o, agt

FtgRT-STafey FT TqT Ir@a &9 & 987 2T
Trier, e sie st

HqTLT

srega 7w T o argi o dferes serfar o= wrar-foar 1 fora sie sraEm S0 F7 Toae a9 9 T9TE 8, ST Tg AT a8

THIOT Tasf § T €T T 2|

fRemd

e Afeghr uF Agaul Areatys F1 (mediating factor) F ®T H IATAT §—ATd ATHATIHIT FLE Tl ATHFRT HT

T & 7 Fhe Iuerfeer # gfg BT 2

_——-
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1. fa=mer=i § Parent Orientation (ferwere greion) fHarfaa g

2. o fereqm/sretisa a9r arer stf¥ramasni 2q Home Learning Support Kit @ #3er ARTE{aT &1 ST
3. forerat greT AfSroTa-geuar AT geqaT (BH-F1d, PTM, g &t A1SHT) M9TE 10
4, THS T UL ATHGT G4 FTIFA (goal setting, study habits, mentoring) FATT STU|

st

= Bronfenbrenner, U. (1979). The ecology of human development. Harvard University Press.
= Coleman, J. S. (1988). Social capital in the creation of human capital. American Journal of Sociology, 94, S95-S120.
= Eccles, J. S., & Wigfield, A. (2002). Motivational beliefs, values, and goals. Annual Review of Psychology, 53, 109-132.
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sreror qiea ety i gurEis awar, gt gufasmEcas Sty ue
FTE GHAT FT qTCEA T G [ TF AFA0THF eqq

AT g

=

o srearearsRar arer A==t § s=or arem (Hearing Impairment) ws ot fRufa g S g=me, amarfSme s, araameas
AT TAT AeATOTF ATENTH FT TAT TT F TATAT FA g =07 anrerq Gt aror-fwme & G, amnte @t o g

T TAT ATEAATHE ATHTE § FISATSAL FT ATHT A 6 I AATTAIT FHT THT ST THTATSIT &TFAT, FTATSTH-TH S F T
ITATE TAT ATHAT AHAT I T=4T 2

TS aHar & sery et £ Fere, oier v g ofma § ariser enfig s & Tiear F 810 -
aHfAFRTETHF T H TEUTST Haer, ATHTorh SUCaTaed, TgaT, Areq-fAa=r 3w wradTens gfagar afeafora 2T 21 981,

T AHAT AT ATAa ¥t & deafors O F1 uF Agcaqul dhas ¢, FAiE ATIT-EHTel 3 FT TgAT 394 (T J19
ST T T WILAH a ST &

TH LTI FT I29T T AT AU—THTIIST TAT, ATHTSTH- T AFTHTHF STATY U 197 AHAT—F T gael F7
fraroror AT 2

FeAA it dgifaw gogfH
7 e fawferfarg dgifas sami a7 srarha g—

1. gwTESE @S (Adjustment Theory): 78 RBrgid srarar g 3 =3f<R sow aramawor £ 7R F &7 g § 7iadq
T H A TG H2AT g a7 arterd faamteiat & forw 7g wikar stfars stfeet gt g
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2. amHTE-gaiEsE fEia (Social-Emotional Development Theory): ATHTR SIqAd, HATT 3T ATaATHS LT 97
& T farwm # Aot sqfaeT A €

3. TNT U graAwar fAgid (Language and Literacy Theory): aT= &780dT &7 fashTe STOT-9H, oTeaTaet 3T ST
TEAATEA 9T A6 F2ar &, ST A9y arterd A=t § Jsfous Areai (Hahd W, 397 @) & At grdr g

=4 Tgial & AT, IgaT THTATS 3T ATHTSIF-TH AR THTHT ITATed & AT & A7ar # ot ahrens g sruferd g g

AEATT HT AGA

o TE ALAT AW AT FA=AT F qHr AT A wHI § HEIIF 2
o Torgry forerant, aeTeTRTATSl UA qHATH fAAUST FT ETAT FTAFHT TATE F3A | o Fav gl

o THTALAT fA#T (Inclusive Education) & &a+ & fifawra it 3 Swnft e yam #ar g
o ATHAA HIAA FAFH T ATHTISH-HTAATHE THAT & Hed Hl T@TThd FHLaT gl

U 7 g

syaror Ttera =t | 9 aHTST qHeATy, ST AT e R ST AT aUT aTae S Har § fAfaer w6 arw S €| 78 w0y
et & I3 T T =7 uh-gae 7 o T o o o fRom & wafera g1 ora: I8 sreaa =9 =20 & qreediia g #7 A w3
EERIR e

THE ST&a1 Sl IRETas TiATST

o vy rtera AT U fremdT e sraor arwar arTe | w9 g e o fEerw/awrearst e § srerea g
o TS &waT: e, amrfse ve st afkfRafaat & ariser wenfia w7 f T

o  HMATNIEH-AHAHHTHT SUATH: ATHTISIF AAEIT, ATAATHE FI=0T, FFTAf ST qTHTRo AgATRIar F7 F¥4q7)
o TAV &HAT: forfRrd qToT 7 FW=A, U3 TgATHA M 31 IO FXA ¥ T TI

A - AHTATS &THAT, ATHTST-HH (S TETcHE ST (8
»  fEE = A A

HEAAT F 2T

a7 AT FAr=rTt2iay i JTST SHdT F7 AEqAT FIAT|

I ATHATISTH-HH AR THTHE ST FT TLATT FHIAT|

AT ATHA LAHAT FT SATFAT FLAT|

HHTAIS &THAT U AT &THAT 6 o 1= Hael S ATl

HTATIST-AH AHTHTHT STATd T AT &AAT % A1 Hael ATq FAT
THTIIS 0T UF ATHT TR -TH AR THTCHF ST F o1 Harel FT TeqTT FHLATI

o g k w D=
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Qe =T

1. FT g=or arterd ety i aurrS awar s ara war § 9T gae g?
2. FT ATHTIIH-TH SR THTCHT ST 3HT ATH AHAT TLEIL Ha(erd &2
3. T FHTATSIA &AHAT ST ATHTSTh-EH (AR TS ITATeel H HHRTLTHSE Harel qTAT STTav 8?2

THEAT FT 8T
FEAT Fat AT aTrerd =t as @HT g ToT T 39F A ETHToren Ue Srerfor weqt v fFrayeor R waw g
e ST o

o & wafAa o Fremes va gurasht Feme
o HHHA:
o A T 6-8 F fF=meft

o  WeAH ¥ AT =0T aATeT
o T FgfawaArTar arer faamedT et a8t

qriger f Ffter

1. UH AT § A0 ST TGl 6 THIATSA T AT I29TTAH A= oA | aiiarensr off f& agaw qwrse arer
==t 7 Sreafore waela 3g g aviaTens fater grer Ser "@ehferd fara wam e § o s & e aurase
T ITATSE H TRTIHE €T F T 2|

2. UF oY H ATHTOTR-WTaATcHF fawTe ST ATOT-H¥9rel  Farer 7 q2re707 ham | agaeaemears RRre so=mar @
aRuTTHT & T g o ST SgATiRar aE 9% 6T Ud Io9-a9H | g g gl

3. T AT 7 Hehd ATUT ST e Arer a7 artera st v ar=er ermar 7 f@apoor fFam ohemor ue sreaene f&afa
q ZeT U ot T fAewd § A awedq @ sren-faeat i arae AT i agea gl w1 9T T

4. T AT H GUTATSTT 79T ¥ ATHTSIh- A (S hTETcHT ST T4 % 1= Farel &7 fAgreor B wm aiferdi B a
7 A ferert 6 91 % S 37 T agEeay gl

5. U= fatara steaaer & sraor arfara fBentit & auw Fam ax ot 7 et = F vare & 3@ @ ot
H Tg T g1 o WTawTeHe: LT 3T ATHTS TR aT = Ud STTeRTT %l g3 Fl gl

e E K]

o THTHISIA LAHAT, HTHTIOIH-TH ARTHTCHE ITATSE 3T ATAT AHAT—A AT T Ueh T AH AT AT 2
o T "ad ®, fForws syar arfara et av agasaTers Rgwr w9 Iy 2

oner T

= oy fRwTEA- aviATewE-agHaTeF (Descriptive-Correlational)
»  SEEET- AT @O ud qaTaely eners F e artaa Fmeft
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= =qrast- N = 120 =7 arfaa et
= =qrast RAfd- 3T (Purposive Sampling)
=SSt & AI- TTAHF A

Qe STHLIT

1. FHTATSI &THaT ATIAT
2. ATTISTh-AH A TETcHT ST {eer HTIAT
3. T AT T

HARET T TUE

STTershd T gTeT et § STehe AT Ud qEeqvn o 9reaq F Aihs "ehtora hu ) oY Rt iy araeaw agrd g T
IBECSEEREaUEIL

Stwst 1 FiteThi fagwor

o T UA HHH fA=a
o fiEHA WEHAY (1)

o t-TEE (MALTFHATIHTY)
QTN T SATEAT
frgrror § ot f—
o  THTHISIA &AHAT ¥ ATAT &THAT F 1= qTIF TRHS qgaael gl
o ATHTITF-ATTAFRTETHT Il 3T AT= &7HqaT & 1= off Ig TRTLTcHF Fael ITaT 747
o THTHISIA LAHAT ¥ ATHTISIH-THIAFTHTHT ITATY TLEIT LTS o Haferd 2|
i i ader s fRafE
AT T TFHIATG STEFd ge 37 a2 &g gl 96 o1 =12l o = qohTrcHe Ud aree Teq e gee e 2
A & e

1. AT THTASH AT AT a0 Jriera ety v ar=m ear 3g are 12|
2. ATHTSH-AH AR TS ITATd A= (o H TF Hgea ol [@erd 2l
3. THTATSH, ATHTISIEH-ATaATcHS [T T arad—daT UH-gay #1 38 FLd g

Trer, e g ey

245



Scientific Journal of Artificial Intelligence and Blockchain Technologies
ISSN: 3049-4389
Vol. 3, Special Issue 1, January 2026 || PP. 242-246

I eI & T g fof a0y arterd fEenf=t & deafors fFeme a1 qw=1e F forg Ao aait #7 dea@T qg) 6T S
e

- TSI SHaT ST ATATRE-aH eEwTHTHE ST ey AT AT & qeIh A TqHTE (predictors) 2l

ST

1. 39w et § arrir-araaTens frere [ F 1w T ST
2. Fr= freA F HTT-ATT TS qT99 T SIET J10)
3. forersht T =k ATOT + FTATOTER sia: AT sraTia foreror @ wforeror =T STU)

T I g
= Bat-Chava, Y. (2000). Diversity of deaf identities. American Annals of the Deaf, 145(5), 420—428.

= Marschark, M., & Hauser, P. C. (2012). How deaf children learn. Oxford University Press.
= Meadow-Orlans, K. P., et al. (2003). Parents and their deaf children. Gallaudet University Press.
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FEIAT AT A srew-fA=ror =1 et F srfeea Awto & afers giEar =
AT HeTA (T Forer & gt wa greftor fa=rreray )
<1, e AT
T e, Tt e

S

SJAIB

=

= =t afers faerer et Stfa awaret a HHa T8l g, afod AT TeqaT ad, Areq-fag=ror, =rfeea et g afers
FIOHIT S AATASATE Ud GG HTeh T TG0 & F Ageaqul T [ATd 81 1273+ siad S qaug-yaed, ot srem,
T ShTod Tl T STHAT 3T AT TUAIT el T Ot 0 TATFAT FAT gl dal Arcd-A7=07 (Self-control) fa=rmfsit #r
AT O =707, Aea-37 @ AT oY <THahTiors TATH T4 T § TgTaal FdT g aea¥ o1 arartorh-aiegias faferears,
TET-UTHIOT e aret o Sfers SeTel T STHHTT ITAHdT & (ol AT 7T 81 39 929 § T ST 97 g o gt ua

grHor et o et § sterae st siw seH-fREAr % waY § AT ST AT T 1k AfReed [Huior e dferw g
T TR SoRTE TTTad 3 81 TEqd Teqa el o1 & I @ISt &l T4 2|

FeAA it dgifaw gogfH
TE A e GEifa e o7 e a—

1. wa-fAawe fgia (Self-Regulation Theory): sreq-fR==ror 3w se-fAerer & e it AT siw suafey azdt 21
2. =twE A g aqemE, srefersars, Savariacd i AT ST A HAT % THEd 9 8, o a¢

FEAT SATEAT T THTT T=4T 2
3. i REia (Attitude Theory): TsFTeTere: Sifers giesRmor Hfaw i Seom, w2 e Sfdagar 7 93z Far g

= frgial F AqaTe, A= AT WA Y 37 anew-fAeer Frnfiat F sftra wiv dqfoa sar g e F afy awrers
gfesTor ot #a 8

EAAT T AEA

o TEAT Y FAAATAIT Ud HAHLNT &= H rgdy-UTHIV JoAATcHS HT TETH FdT 2l
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o forerei 3w forarmerT Worreeht T sTeda siaq "qad= ue sreq-fae=rr srearia geaer fewfaa w3 § agrar wwar 2
o faenfai % sxfrea feme Frdew i aerel Fastt F forw s yare #ear 21
o ifers At vd FRemera-rada Asrst F forw SuARt "R 3T 2

T # fAawr

FEqe 5T o ety vd Ardor et § ety fiv srerae aradi, sren-fAeen, sxteea et ua diferw e # s
T FI AT €| T8 T A2 & T stemae saat ofi seA-fA=ror 7 =7 Tt afomaTens J7i 9% T s 97 I9E 9=qr §
TAT Tg AT TT-UTHT T2 F fory warme F9er 1 <2t 99T o 9TeTe 3 I8 7299+ o6 am)

THE ST5a1 6l TR TS TIATHT

o  IEAAT S AT § HaAtAq FAfHd SHagm—awg-Tae, (R, THHdT, e aqET e
o IH-FAFAA: U7 SAETY, WTAATA 37T 3R Rl A= Ha ey i eqwram

o AT AT sTcATAPATH, STHATEA, ATHTNE AqHA, STLETAE STH U FT fawT

o Qfer gfEator: forer, e, foreare i steaae % wiq g /AHrds dragh

o BRI e sEaw e % T ud g et 7 R e

A AL- ALAIT ATed, Aeq-fAEEr
= ST = Fihea fAwTn, dfers gieemmr

HEAAT F 2T

1. g€ ud grHior fEEfEEt it sterae swadl w7 sTemae wAn

2. orgdY e grHioT et F sren-fAerT w7 v stewae weAm
3. Tt % =rfeea et 1 s e

4, =t = drfers grEamor &7 steaae wem

5. STEIAT SATEAl ST AThed (AT F Hael FT T FHeAT|

6. ScH-TA==T Y Srfersr gFoaTor o Harer F7 Teaae FIAT|

7. o=y v yrfior et = qanTen s v fEraeer wAT

ST & T T

1. 7T oA UE Uror ferRn T A sremae sadt 7 siav 82
2. FT Aew-FAFA0r FT T ag-uror iy § faer g2

3. FeAAT ATad AThed fAwtor i e AT o yarfaa Fwdr 82
4, Srer-fAEErT FT fers gresmT § #47 g9 g2
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THET FT &
Fe FEa? oo % ATeA i T (FeAr 9-10) F et aw ffaa & aur Fawr ==faq et i afafem war 2
T i &

o & FEqy e (wafAa gt va urHior fHrerer)
o HHTE:
o Fa« Fafea s
o TSt =pem/a=RT wora #r At v T
o T HATISTS Tt (IQ, ITRETRGF 3IT) &7 Jeaer =9 F arfeer 7l war 3w

qriger Y Ffter

1. UF ALTAT | AeIT AT A< Siferen gFRIor % wefer 7 ITeATAF Teq07 FhAT IT3T| W RATeA A
AR # o T B e siw qerateaa steaae smed forar o wta s giesr Gt wedt 2

2. rH-fAEE 3w srfeRea faeRmer o o T sreer ® a8 aivaeua Tt 2 5 3 g srew-fAeerr arer Rt @ s
srfere Sqiera g FrEeor & SaTTeHe Ud qreiEw Hae qrAT T

3. AI-UTHI HEW H STeqAT AEd] T qATcHT e T w2 afvorsi & wog gan & gy frnfi=i # dareei
T eI Lot ferk fafrer of, St aredior Bt § srermem va fiaar afées o 72

4. sre-fA=ror s e i % = dee T steaae T ) e | o w3y B sren-fAeerr aaa 9w aters S
3iY e Stfers: FahTercHe grar gl

5. =xfhea fAwtor ow RremereiT araraeor s saiRmTd sadt & T FT steqae 3T ) era F @ R B srerae
AT AT ATCH-[AFA Afehed % Hgea ol Heiea 2|

e E K]

o LTI A MY ATH-TATAOT T UF ATT AFT AThed (AT U Sifer T 9 qerens sreaaa Hiad gl
o aEaT xS Ffre -t o i U srera e A

oner T

o oier RYTEA- aviATeH-AgHa e T Ta qoaTeH 9ier fRores
o SWHEAT- FET frer F wreafies et F et
o wTagi- N = 240 ==t

= 9 120

= A 120
o warast fafd- i agf~e= (Stratified Random Sampling)
o SHST F AQ-ATAHF e

249



Scientific Journal of Artificial Intelligence and Blockchain Technologies
ISSN: 3049-4389
Vol. 3, Special Issue 1, January 2026 || PP. 247-251

Qe STHLIT

HEAT AT ATIAT
Srer-fA=rr ATt
=rfehea fAwTor Wt
Srferer gfehror wroa=T

o0 Dbd =

HARET T TUE

Tr=ITerat | STAT ST ¥ STrershal gTer ATaEt 1 germa o ) et i erw e G ww qur woetEar gEtea i
TS

et T Tiferd fagoor
o TEA, ATF fA=are

o t-TETEAOT (TF-UTHIIT TAT)
o fiEHT WEHAL (1)

HTLHTOT ST ATEAT
fargroror & g e —

o LA Al ¥ FARAeT [T 3 fi= ATIF THTHF Taer gl

o req-fAEET Sfw Srfers gfeeror o = 3g AT Hare AT T

o oty FaEmfeat # stemrae HETEHT T TG ATAF AT, Tt ATAT FEEmtAt 7 re-fAH=er steTdd sgaw arr T=m
qRREReqT T grer si7 fofe

AT 9T TR STEA T g5 T9T 7 (9E g [ eTeaae afad o7 siren-fez=ror faentei=i & =rfrea fAwior ua afers e
TN AgAUl & F TATEAT Fd g

e & Aoy

1. STSEI LA I A T<hed [AHTIT AT T8 FLAT 2|

2. seH-fA=rT dfer gfEaT 1 uF a5y [@iaHT 2l

3. agfr-urHior Had § T4t =7 #7 w9 fAe-fae = # ffmrs war )
Trier, AR g ey

I- T2 T | 7 gan o faranteiat &1 awwr fasmer sreaer siaat sfiv seq-faz=ror uv &1t g2 a& 9 w2ar 2
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o= forear it IorET F7 I FAA TSAEH Ao, dAiod AT GG AT ATH-ATHT FI9T q¥ Y T AT AF9TF )

Rl

1. fa=mer=t § Study Skills & Self-Control Training FTH#H FTT ST

2. yrHior et § SETS-AEEdaT Ud AR a@rT ST
3. qIHY UH SraA-aFreret fOrerr 1 qrsa=at ¥ SieT S|

Haw T gt

e Duckworth, A. L., & Seligman, M. E. P. (2005). Self-discipline outdoes IQ in predicting academic performance.
Psychological Science, 16(12), 939-944.

e Zimmerman, B. J. (2002). Becoming a self-regulated learner. Theory Into Practice, 41(2), 64-70.

e Singh, R. (2019). Study habits and academic attitude. Indian Journal of Educational Research, 8(1), 45-56.
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TYTE ATeaH, A2 TS Ud Afers Suerfed T qIeaih Goe omahy 2t areas
T TTHY TR IFUSH AT FA=Terd +1 FEAreHS fAgwr
fewrraT wTg
T reaTas, faewr forar werfemes

S

SJAIBT

oF

=

et forer & wrore wreaw Grnfat F e F a9, SEArHd qRAT, FAT GgHTRaT AT ATerF ITAted T T T U

AT TG F TATIAT AT g1 FTHT Feol HITUT FT e qg1, dfodh F=a, sraemon-fAator sz ararie sia: G w1 s fF
21 BT % aUT § FRARTE 1T | TTHT AreqTe st Jread et it o= & arer emerdhry Fa aread =iv s qreaw
ferrmerat & o= difers whierer, demeam, forsor-areft s R F sqwat # faar ©og g2 81 =0 we # faentiay v afers
TS (e, fover, TguTet 3T qTS=aT F 6T QIHSTET) UF Hgead Ul H13 ¢, ST oiad: ATerh IqeAfser &l TATfad FHear

B T AT FT I29T Tg AT ¢ o6 Arare wreas (Bt a9 shshr) #1 fers quras o7 qfers Suatey & F#47 a9 §
TAT AT T F et § ag d@aer e g foe famrs gar @)

FeAA it dgifaw gogfH
TE AT e GEIf e o e a—

1. wmuT-fa= g (Language and Thought Theory): STg/aff=ra qToT # e & sTaemeu-awst i AT qeaT
EESRARIE]

2. goEeH fgia (Adjustment Theory): St =t stowr e arara=or § Amses w1 &€ «dr g, a9 ST
HIEAT e THTET 2T 2l

3. Aftrs Sywifey Rgia: T ARarsi  ATI-8T ITa=TcHT ¥ AT FTe €T St it yqrfad w7

EAAT T AEA

o oTTHH TET WTEAH ST FATHT TR SIS ATeaw fFramert S ST o Teqd FdT 2|

o TOTeAT ST TTHHT T ATHT-STETHRT HHAT TOITAAT fAwfErd e § Tgrar F:3ar gl

o HIfa-fAmTarett #r 75 wwe § wag Fwar g % wreay aiEdy & |7 FHTESE q9grar #4197 gl
o T % Afers a1, sTcRTaPaTe ST IUafeer FT THaAT gq STTR B
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U 7 g

ATUTE AT | | T9rar o ey fEenfa=t % afers aamee ofiv suafsy § siaw 3@ &1 fHear g, g 78 == 981 & & e,
AT 3T ITATH % &= Teaiah qaer o AT 9 G g1 30 9871 F G610 8q I8 AT Teqae & 1=m

THE ST5a1 6l TR TS TIATHT

o STNTS HTEAH: ag o o fEemer # fereror-srferm grar 8 (Bd/sHsh))

o At TwTEISH: Frermer, fovers, agamdt, e siw wder sxawe & |7y AarHees T w3 i SHan
o Qfers Suwtey: e adrer/aTadiga aLrerr § ITH |

o e S wreEw e T amee g "=tfera FaY Areaw fA=mer

o TATHT ATHTHT SIS ATEAH =T TT57 919 1T SATTera SRSt ATeH A=

= A AL ATTE Arew (S AreAw / SISt Avea)
o ST - Sifern TuTae, dfern sueter

LTI & ST

&t wreaw we SRS ATeAw et & Aty F afers aHTEe w7 AeqaT w A

T T & et & faentit i afers saafsy 1 e F#wmn

ATUTE |TLAH Y ST THTAS % S Hael AT FATI

Srfers AT ST dferw IueAtse F = Harer AT FLATI

&t wrea Siiw TaTHY T SRSt "reaw et & ¥t & S et saw #7 g A

a b v N o=

e R

1. a7 B AT i siuSt wreas et & ety & dfers qurse § sav g2
2. T A wreadt & ety £ gfers suertey # sav 82
3. T Srfers quTareI si7 drferw suerfeyr % = A Haw g2

THET T &
HEAT ATLATHF T (FeAT 9-10) F =t o= Hfaa & i Faer smadhrg fEemert #ir aftafera Fwwar )
i s e

o & Tt et & gy fEaY Areaw ud wanft srenreg SRSt wreaw e
o HiuiH:
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o Fae Fatad Famft
o TSI sStt "reaw fAemer afeafora a8t
o Tg-dferE TN (SeH/FI=RT) i AEtEa war

qriger Y Ffter

(F) U 7T H HTEAW TRAde T Aferd TS & daer w1 qireror Ay wam Ao § g = G i 5w §
SIS wrew & et § g wtearzat srfae of)

(@) T2t ATeaw ud SRS AreAw Aty fiv Iuertey i @A Fd gu arAT 347 - SEt arar-aes aga7 off, agt sudted
srfere T

() U AEEEHTHE AeTT | ST quTAISI 3fT Tl F i TR Haer T I

() St ATy et # g aror wurg 9iEr F forenfeat v R wu sterwe € wraeTersd a9 S qHESe aaerd
I 2

(F) TF AT sreAa § g Aoy Feer & argarn/attEa arar § st e | arefesars s qwESe aga7 gar
2l

e E K]

o TEAT ATEAH 3T FATHT sTeATHE SIS ATeAw et uw Ffad qaqrens steaa Jifad 2|
o HTLAW, AHTHISIA 3HT ITATer AT T Ueh AT AT AL o AT AT FH 3

oner T

(F) <Trer FRRATEA- AT -AgEa T Ud qAdTcH e fSwTea
(@) SEEAT- T ATeAtH et & et
() =Test- N = 200 fa=msff

o fEaT ATEEH: 100
o IS HTETHW: 100

(=) =Tt fafer- =% argf=a (Stratified Random Sampling)
(%) SFST T Q- ATAfF A6
LTEr ITHTIT

1. 9rfers auTEIST /Ty
2. fers Iuatey srfsrerg (TreT o)
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HATRET AT TU
ferrTerat & st o et o arot 7 yemes 3R T qur Iuefey s e Rt &y fr )
Strel @ aifeThi fagwor

o T UA HHH fA=a
o t-adrerur (FEaT SATH SiUSH wreaT)
o A FEHAY (A3 0ATeH)

QTTONHTOT ST SATSAT
fargroror & g e F—

o SRS ATeAw FrEmerat F Rrntiat £ shaa saefed siarda stfe ore g, wig ariyE aEree Rt o st
ff|

o TEaT ATEAw fenfd=i § e Ud ATHTSE U SUATHT dga< ITaT T4T|

o SferE FHTAS i Gfers Iqafesr % = AT TahrcHs Harer a7 T4TI

qiRereqmT T gher sie Rty

aiferfi aferort & e 97 77 g gar O wrare Areaw dferr quree sie suefed et A wATiEd war § 9T a6
3T FT Tgea ol TATTHATF 2l

e & Aoy

1. aTuTE ATeAH Rt F dAferd quTISe 7 g o w9 ¥ TATET AT g

2. Fga¥ qurErSe arer it £ dfer saefsy sfe ars )

3. ATt ST SIS wrenH et § Suefsy TY ST 9T, U AHTAISH QAT i AraeHmdT TEw il
4. TEEY wrew et § AradTeTs et U qrHiie aHAS $57gd 9T T

Trier, e g ety
IS 77T | T o T AT, Aurais Siiv IqAfeg—d A1 U2eu? Tgere 9 I g0 &
- Faer wreaw aREday & g1 Aferd ahaar gRtaa 921 g, STuTe-ATa=TcHs GHTIIS A a9 gl

_——-

1. S grey et § 9rTs q9L_ ue 6 F1 T« S
2. T3t wremm Rramerat & afers dema Siv srehTaf®s TganT g S|
3. I YR F fEemerdi § qurSe qwel #THH a0 U )
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LEUT

e  Cummins, J. (2000). Language, power and pedagogy. Multilingual Matters.
Coleman, J. S. (1988). Social capital in the creation of human capital. American Journal of Sociology, 94, S95-S120.

Mohanty, A. K. (2010). Languages, inequality and marginalization. Indian Journal of Applied Linguistics, 36(2), 1-18.
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st fhferarer Eeforsia smarfa faveror = farere wfreror sie R=meft
TR IX THE
<t. s fRig
TAIRE TTeATTF, srEHrowuers rataee
TR, FATEE

S

SJAIBT

=

=RfSreer 7r # forer worredt ey i & w6 2% | o wr 8, oo sfefrforer Seferst® (Al) UF THraee aaa et aar=re
F ®T H IV B1 Al s feror § sgelt (adaptive) sAfer, famm = fwew, afdw uattafer, w=tfea qeais,
FIfFa Frede oY Ter-semia i St fareraard orfiet €1 7 qaeient F 7 Fae weT foreqr v srfers yArey saran g, afes
forersr sforeror (Teacher Training) #t =T 3iT A==t y=si= (Student Performance) & «ft 75 faerr <t 81 forersr wforeror &
Al =7 39T foreret it RfSreet gerar, qre-aeEr fHuion, geaise srere, g foreor worifaat 1 e w § qgras fg g @
g1 7gl, frentiat F forw Al smarfea foreor Jaftes dem 6 7, Fiaw s, @l fieds sdw das & st 6 o

TEAT H9F aATAT 21 30 TSI | T6qq Teaa F1 27 Al ety freror & g wama faverss afrer siiw et wedq—ar
T AT F AT 2

FeAA it dgifaw gogfH
7 e fawferferg dgifas sami o7 srarha g—

1. wwefeiaee AT S Al saria forerr afr, ster-fafEe siw sqwa-smaia srfenm & Srefea w2 g
RIS gy Hied (TAM): forer siw fammeff Al 7 aft stoema € 7o arg STl Sie |3 Tt 2n

Ter-fRam Yemnisht: Al srermfia uaTterfes & faveror-wfereror 3 Aot amear-smenfia swa 1

HTaETas Tear ffaia (Professional Competency Theory): foreras wfereror & qareisht geraT, fareror pora=ir & goger
& gATHT FAT )

A w0 DN

HETAT FT AT

o forerer foverr & Al swertfa wforeror wiger it sorarsfierar it eog F¥ar 21
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o TaaTiaY % Afers weetw qa & Al & syfoet #1 vaifha F7ar gl
o NEP-2020 % srq&" Rftea sfiw aar=me-swaria farer & forg antasi™ Zar &)
o Ffa-fAmTarsit, forers wferersht siw ey wermesnt F forw TRl Ao e #ear 21

U 7 g

TTa Al e foreqvr s gforeqr & wor 97 ¥ 8, Ty 7g #9% 981 § % ST forersn wiereqor v o qur et ®
Srfers waeiq ¥ areatas® T fhaaT o R ST &6 81 SHT J9EAT F qHen g T8 ea A

THE ST5a1 6l TR TS TIATHT

o Stk Seforia smamRa fareror: Al gs+1=1 (Adaptive Learning, Intelligent Tutoring, Learning Analytics) 32T
aatfa foveror wikam
o Toreres witreror: foversnt 7 AT Tara, RfSee wrer, fereror Toriifa e geatea awar #1

o Tumeft et werr-siant, srfamm wwifay va Ftorer-suatfeyr g AT T3 dfer w7

AT A= RO Saforsie st foreqor
»  3fEa =<- foverss wfveror i wsraefierar, Fameff veo=

LTI & ST

1. Al s foreror 1 fover gforeror o somear 7 rewa= FAT|
. Al s foveror 1 fF=ntat F e geeia 9v v91e S1a FAT1

2
3. forersr wforeror siw fa=meft weot= & = waer 1 fArayoor e
4. Al serfa faveror 3 wfar favershi &t e T sTemae FAT|

e R

1. 9T Al e feveqor feveras sfereror it uraT F wATET FAT 22
2. F7 Al sreiya fereror & =i = dferw yoi= sgaw grar g2
3. T wferferg forersn Al 3 wreaw & =iy  ggeoe & sfiw y9rey 597 a7 82

THET FT &
FEAT AT THF T o et = forer storeor st e @ifHa 21

iR ST &
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o & wafAa Feme ud forere wiveror geame
o HHHA:
o A« Al serfa foreror st § wivafer forerw

o #Hifaa srafer &1 geasa
o TASI Uz-Ta worewid it AT ot Ta

TrieeT it Tefter
(F) U sreFAe H Al et sforeror w6 foversrt it R fSreet gerar w% wamar St wwam) A & wrar wa 3 Al wteregor 7 foreor
ot srfere FaT=TET
(@) T orrer § Al e saett SAfanTH T At i Suated ¥ wwra frayfoa o wm oot § yeede § Seera T

EIERIERE
(1) fererer wfSreror § Al Zo8 % ITANT 9 TR 0 Sreqay & Geaiehe 3e7aT oY q9g-Yaed § T 3@r 7147

(=) Al e Freass Jorrett aw orver # fenfat & drae i afa siv srer-fEeam § gig a1 €
(F) UF AT A | Al R freror sfiw NEP-2020 @&t & di= aTcqs dae eq7ad ga

e E K]

o forerer wfereror siw et weo 4T U< U AT Al F ST FT 72791 ST 2
o AT FEr=Teri da | sTwas=T oe TIATHT FH 2|

e TE i

(F) &rer RWATE- AvATeH- e aTes Ud e
(@) SEEAT- Areathe et & v v et
(WERIEE

o forer: 100
o fa=mft: 300

(=) =rr=et fAfey- SReaTeF ve Argf=s Mt Gty
(%) SFST 7 &AQ- ArAfF A6
LTEr ITHTIT

1. forersr afoveqor grrarsfierar wemastt
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2. et yedtw afvea
3. Al ITTRT 4120 ATIHT

AFET HT TUG- Al ety foreqor geaerT § 0 vd waa forer siw fFrameff 91 & sttee v o )
et @ FireTHhT fagwor

o T UA HHH fA=a
o t-ULyEAmr

o HgEaY fAgwr

AT - [T & 7g T72 ot foh Al ety fereqor o weama foversh sforeror geqar siw forameff yeeo= I+ § 3t g2

TREFIAT T T % F&feg- o+t 7 aRaea e sreeiaha g2 oiiv 7 firg gan o Al smerfia feveqor fereras sfreror o fEr=mefi
TR I FTHF THRTHF THTH STAT B

e & Aoy

1. Al st feveror & foreqer wfereror & uraT # IeerEe T T gl

2. et & dfers ygee § gig a1 T
3. forfera foverss Al 3 IT=eT & srfanmy =1 srfare wo9T=t a7 79|

Trier, e g ety
qIET- Al et freror F forera sfereqor i fHramefT sef= 41 #° qers aqmm
o= swierer it foraar & Al U HgTa ST % w9 § fererur-sfereror & qurar F et § Ageaor spreeT e

ERUEIY
1. forersr wfoveqor qrorat § Al #1 afqard =7 F oo BT s
2. fEemerat § Al senfa «fe e wewid fBewfaa o s
3. foregait & forw fA¥ae Al-3=@ FDP smaifSia 2l
I T gt

e Holmes, W., Bialik, M., & Fadel, C. (2019). Artificial intelligence in education. Center for Curriculum Redesign.
e Luckin, R. (2018). Machine learning and human intelligence. UCL Press.
e  UNESCO. (2021). Al and education: Guidance for policymakers.

260



Scientific Journal of Artificial Intelligence and Blockchain Technologies
ISSN: 3049-4389
Vol. 3, Special Issue 1, January 2026 || PP. 261-264

Sufeufa, Afas g Td A7 Hrere & ITEq i e HT ALqAT
AT/ STATEATIAHTSA & daH §
AT Fwt
HETF TTeaTTo, S Aeriaamas

S

SJAIBT

=

foreren forerT TRl | SrATEATIR/ETATEATIORTE TiasT o forernt % w9 § qA7 i STt 81 2\ wiereror whrar § Fatea sufeafa,
AT o T freqvT Flerel i UH Wgea Ul Hedh g S {87 it SATAETAT FEAT ST ATere [UraT &l Toied &9 & TATd Fed
gl Fafag sufeata & st £ [Aiawar, s F 99ay o AEeRE aqud gHEa gid gl Afds goa S8 Samard,

IALETIAE, ATHA, TR 37T AT AT TALAT T -3 ST &1 Ag] L0 FHI9rel (ATS-STEGA TR0, FHeAT-ferr=ror,
ITTETOT T, TI-3IY, ATTerh AT T STNT) TATT FUeq07 £¥ et Arar 1 Toqa sTeqa= &7 329 T4 A1 7 uterfa, afa+
oA 3T TOreror veret & qeed e Hae F7 Ao A7 §, q1ih g T g1 8 T T Tew UH-gae F1 (e T TATET Fd gl

FeAA it dgifaw gogfH
7 s o frgial ow sretha g—

1. =TETRAF gaTsiRer fgia (Professional Socialization): H=rfaa wgwmfiar (sufRat) & To@E gmv<s, AT siv
Freret s g 2

2. +fow Rwm fgia: Afas gog sragTis At s TeEe sr=eor #i fEer 39 &)

3. =rer stfenT g srvame, fiead sfiw fAiaw agariar & faveror wivarer g3z 21 gl

AT HT AgA
o Toreqen fover Fwrbshet § IufRata AT sfiw gea-fovar & syfae wog Fwar 21

o TTOrEAT HEATAT AT FIAA-ATETHA geaerd fawfora e § "gradr #ar 21
o TAY fOTeThT o TAAT AT Y FAT-TAAT GHTT g AIGAT T 2
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U 7 g

forerar srfQreqor STl § 75 T S7aT 8 o Fw g Fata sefRafh siv 3g Afas geat F arasE srafera faerr wvere a8t
farwfora 2 ara, ot T ° A Rata ff et g1 o a8 st g o sufeuafy, afas goa sfiw fever #tere & di= areafas
Teel T AT e Fohar sruy

THE ST5a1 6l TR TS TIATHT

o Sufeafa: wfeveror &=y, FTAaTaTSAr i srerm-feaveror § grmeaTTF £t Mot arniierd (%).
o AT Yo TAT AHIUT F HTId TeA—SATART, STAATEA, STLETAE, T (ATI=I-5017) |
o Toreror Wrerer: ATE-SEQA TR, FeAT-TAET, fAreor-AETE AT ITART, TH-39T &A17S |

»  TE@EA 9%- U, Afad g
» S ==- foveqor et

HETAT F 2T

TATEATTRT T TR FT FTETAT FEATI
BTATEATTRT & AT Tl FT T FHIATI
GTATEATAHT o TAUEAT FAMT FT ATHAT FATI
Iuferfar siie foreqor Fteret o = warer ST FAATI
Afe oo St foreqvr Fterer o = waryr T FATI
Iufefa siiv A qoai % = Ja 7 Te7g" w7

o g ks~ wbdh =

Qe =T

1. 7T Iqteerta i foveror wterer = AT ey 82
2. AT At goor freqor FTerer i THTET F:3d 62
3. 7 IufRAfa sfiw Afa+ g e "@aterd 52

THET FT &
e forerer TFSveror SETl o STATeATIR/GrETeaT Tl O AT & TAT Faet TrAAT-Feeft Feent 71 Faoor Fzar 21
T i &

e & 9¥fq B.Ed./D.El.Ed. =T
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o HiuiH:
o Fae et wferg
o TUF FFTEHE T
o =g AR w1 (IQ/agwa) et

qriger i Ffterm

1. UF Femaa § SRRt 3w drfers gerar % geer w1 qdveror At ) afomat § o & A ey | s
AT Freret Iga< gid 2l

2. At et o7 feveror wamaefierar 9 o u oiter ® 7g Aoy Aerer o 3y afae go arer fersi #7 war-srage afes
TR gl 2

3. fovers wiereror & syama-foreror a¥ o 0 sreme F fomman O A agalRar & foveror fiverer § Ieorae i U grar
2l

4. UF GEHATHE TAAT § AT AL ST TAAT TEAAT % o 1= THTHE Hael TTAT TAT|

5. AT "qa | forersh wferefett 9v w0 stemwe  Suftuta, SemEd s waAr-fAger #tere & = af= g Heaw o

Ul

e E K]

o IURRAT, Aft qoa 3w foveror Frera—d =1 1 W ATT FAFT (LT FIA AT AT ST Bl
o ATTATH foreqs wlreqvr HEW § SAqTaSTeT AT ATATHFT FH 2|

oner T

o Sy RRAATEA- aviATcHF-HeHa LA

o SHEAT- fAETF TIAL HEATHT 3 STATEATTH/STATEATAHRTE
o warasi- N = 150 wfarg

o waTst fafd- sTeaE/AaTg e fufam fafer

o  SiHST W WA= TTITHF AfFe

Qe STHTIT

1. suteafa srfer (Feamra f=re)

2. Afas gea ATaer

3. foveror Fyorer A=t TUT
HARET T TUE

eI AT e IqRRAfa e dafora fru m) afaes ger Araet 1 sermae B 3 g srvama-foreror & S foreror
TS T TR (AT TAT|
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Stwst 1 FireThi fagwor

o T UA HIHH fA=a
o fiEHA WEHAL (1)

o t-TEE (MALTFHATIHTY)
it siT =TET
fEraroror & g TR e f—
o TRl sfw foreqvr Fierer & = ATIF TRTHS Hgaae 2l
o ATt oI A forequr Fwrerer % A= I THRTICHS Tere ITAT AT
o IURARY 3T AT qoar off wwwuw "aterd amy )
TR @1 gdiErr s Rt

Tiferhr TeAt & e a7 qHT 7T TREeTETY st g2 o 7 fig gar T suftata ua Afae ge foveror wverer % wgeaqt
[GEIRE

e & Aoy

1. fAatag sufeufa & feveor wtarer § qeme grar gl
2. 3IF ATAT oF a1l STATATIF SATAF T foreqor dverer wafeha w2 2|
3. IufRafq, Afte goa i feveror wvarer weeuw HgE &9 § @4ted g

Trier, e g ety
- 37279 7 T fora 3 foversr sfoveror it Iorat Faer qrsasd a7 951, dfed Iufedfa siv A geat av off 9w w2t 8
- IufRufa siv Afds goa freror Frerer % A5t @A 6l

ST

1. forers wfreror § IufRata-smwemia T @] fahu s
2. i TR H gea-arertid forar v g R s
3. srvgre-foreror % e Afae sr=er uw freds ey sy

o I gt
e Duckworth, A. L., & Seligman, M. E. P. (2005). Self-discipline outdoes 1Q. Psychological Science, 16(12), 939-944.

e Lickona, T. (1991). Educating for character. Bantam Books.
e NCERT. (2020). Teacher professionalism and ethics. New Delhi: NCERT.
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RfSrest aaie &1 fAreror-srfenTe giehaT u< T :SY AT ™ s
ERIERIEIE 2D

Y. 7T TR

T TTEATT, ATEAH FHiesT Ah TIHLT

AT A, BTETE

S

SJAIBT

=

FITT FHT T BRree T/ F77 ST FahdT €, et TFT Ua §=12 Srantiaht (ICT) F f2rar F & # srqaqd uiaaq & g1 &
FeATE, Troreee, fRfSreer 9, S-ATmeY, siaeTeT ahiy, qraree Uitesh e At fasde A (LMS) T qriatie foreror—
SfenTH TToRaT 7 STfers HaTaTcHs, FATCHS 3T A= o1 a7 (33T 81 37 ATeA ™ wq¥ (Fa47 11-12) ¥ =T oo sraemeomsi,
fargrooTTe | #iT FET-3E At & SEd ¢ =9 w7 W RBioed awdE w1 w9 60w 9 F qgeut g1 A g, F#iE g
STfeet farorr-a=q &1 6 a1, ST R TeATed Fe a7 et £ agariar sem & agras &g gt 81 = sera
T 3297 A AT & o ofSree qoetsr 3g Areatae et § foreror—stfemma wfmam #r B yare i o = 9= sefaa
FAT B

FeAA it dgifaw gogfH
T e Feferted e frgiar 7% sremha g—

1. wwefreiaee Attem fgia: Rises aads ramft 1t el aardr g, S|t ag w@d s &7 [t F#2ar g
werffRaT sftnm Rgia: 3o, o= 3w 9T aoat F 6 START AT stfere garet grar gl

o R qaia sraia foreror & et £ ==, e s sre-Seo § gt gt 8
TS ey Ated (TAM): forere siiw i a+t RfSes qais s & o9 o 37 ST ST a3 9red g

B w0 DN

EAAT T AEA

o IF ATATHS wa¥ WX RfSreat aais fiT areatas aferd ot #7 ¥ w7 2

o forerai &nr worEt RfSree foreror worfaat sromme & wgTIaT ZaT 2

o o=t worraw w RfSreet srawv=eT siiw afdveror gaeft Aot & ariee™ yam F3ar 21
o NEP-2020 % f2fSreer favear @ei it qff gq STt g1
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U 7 g

Tt 37 ATeATHF et § RfSes aads &1 =7 gz @t €, T ff 78 w1 a8t 8 T e forsqor—sifenms swhram o2 areafas
AT et &1 FRl AT hael TEIAHL0T qh ST Tg TN 8, a7 el Tg HiEd & areqd § 995 J97dt gl THT THedT
TETLTE g T ALqF 367 72|

THE ST5a1 6l TR TS TIATHT

o RS aads: v § T ICT STHT—FE, T1E qI%, Teide, S-aTdl, ATATST WehH |
o Toreror—srferT wfamar: forerer gy faroT-aeg weqetaor aat fermeft grer s sreta & srwr wioeam)
o S uTEATE e w7 11-12 w7 F fFemeT

»  TEaF =<- RfSree qetE & 3T
= sfEa ==- foreror—srfanmm wierar v warashiear (&, agariar, aw=t, srer-srerae)

LTI & ST

1. 3g ureatis Femert § =i ot & o it Rl &t steaae s
2. TefSreer aeis @ foreror wiomar o= swomar ST e

3. fRfSrea a1 srfermy sk (et agarfar, awsr) 9= sara a1 w2
4

. fSres gt o Soamr & gateaa forert it o T sregae w3

Qe =T

1. g wreafas frmet § Rfea aadis w1 5 =97 3% ST 81 W@r 8?2
2. 1 efSree qaret foreror soram v srferss sareht s=meht 272
3. a1 RRfrea aadts & et £ agariiar si stferm & o grar 82

T T &
FeAAT 3 HTeATHF T o ety s forernt o Hhfwa & aur Faer foreror—sriermy wiwam % afers qeit a1 g war 2|
AR ST &

o A FAMT 3 ATeATHF e

o Hiuiw:

o A AT/ ITH e
o #ifaa o (B, arforss, afad)
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o TASH U2 wewid & qaT aTiHe T8t
LT ST

o 37 uTeATHE Ta¥ U¥ foreror—stfenmy Wi & "ww w97 Hed werae {ifua )
o forere v FRemeft—a=T FIoT it U | o A AT eAAT i g

e Tsfa

(%) e RETEA- FviTcHT—agaaeTenT g feere
(@) SHEEAT- I ATeAtae et & e ua et
(WERIEE

o forer: 60
o fam=mft: 240

(=) =aT=et fate- agfes va ST Mty fafe
() SAFST T BQ- TTATHF AFL
Qe STHTIT

1. ffSres Tt STmT wemastt
2. foreror—srfemma wararefierar wra=t

HAHST T §UG
et | sTAta e wmaterdt w1 sermee T ) fEefit siw et S 7 e @ehfera foh )
SAtRET T qifeThry g

o T UA HIHH fA=a
o t-gferr
o gfera fAgmor

QTTONHTOT ST ATSAT

g & 77 Twg ger & RfSes aais & 3w a—
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o forequr Srfers Y= 3w wTE gam
o TAErTraT Ft HRwTHAT Siv Twa # giE g2
o TH-ALAAT T T 32 gol

qRREReqAT T grer s fofe
Aqiferhr T F e 97 77 &g gon o Rfsea asis foreror—srfanm shram ux |7+ aeres T97a STefd gl
FEAAT & Ao

1. RS gt 7 foreror wieram v s sareft awmam
2. et & sTferT o ST agATiaT § T gem
3. forfera foverss qapeitar T STTas ATSTHRTET ITTRT T TTU

Trier, AR g ety
HIOL- 72799 | 7% gan T fRfSreet aadis 3g Areatas fovar & foreror—srfanma swhram &t gerch a=rdr )
- aaeie T 3z T, afed ATt foreror &7 wrere 2; z@en for fovete wfereror sie dwmer smaeas €|

ST

1. g wreafas et § R sewwEear g3z © )
2. forersrt & forw fRarfaa ICT wforeror senfSa foro ST

3. TRfSee aadi= #1 area==t * gy guteaq B s
I T gt

e Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge. Teachers College Record, 108(6),
1017-1054.

e  Mayer, R. E. (2009). Multimedia learning. Cambridge University Press.

e  UNESCO. (2020). Education in a digital world.
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TIHTRITSAT, STHRTHF AAGI UF AT AHAT T TR F o T oy &
ft. vz g et #1 qaTEs steaae

=

RfStreet 77 & = 7 Stae &1 S vt a9 7 {1 "=, guan, e s ammien @9 F oo Seree w7
sreatere AT 9 U 9 AAEsHE i wr sew fear g, S FrrfeaT (Nomophobia) F2T SITAT € 1d Hiams ®i 7 g7
B 9T g ATar 97, AT a7 sregsran forer giereqor sy #7 w8 dY.ue. et #§ a7 Ruta oy =7 & gyt g, #itF T
e % foreqen g o7 ST HART, FTORTT TAT ATHTIOI FeqT TAAT-SAaEAT FT TAT T F TATAT FHIAT| FTHIEBIAT F FTT-
AT AHTHF FAR (Fe, Frefeemm, smiEear, frares ygiw) o e Fwar & =1 gem o =0 g1 @@ A, sregs
foreaar & af%a% &war (Global Competence) S fafaer sepfaat it aw=, afas q2i % wia dagasfiedr, a8 | ar siv
TEARITCHE IO UF AGLAF 07 AT FTAT gl Teqa ALqAT A7 3297 A1.0%, FErnfi=i & Frararfean, swrws sragr e
Ao W % TEA T Haet F AT AT TAT T T § ATT A AT JATTHS (¥ Hl THAAT 2

FeAA it dgifaw gogfH

7 e fawferfad it e o2 srarha g—

1. SAAERATEI TF ST RGid: dcfers qarsd ITART F eA\-fasTee, - § w31t sfiw sragiiia swga
ITTS BT qHhaT 2

2. RfSes AT Rgia: arhr sy av sreafass fivar & et siv smewmmsrar § gia 2 a6t 21

3. afer forer Rgia: 3% emar &1 A st ==, FEsi 3T siqv-aiepias JaTe & grar 2|
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LT T HEA

o Torers widregett # Rfree fFrdwar & A== TaTEl F1 a0 § qEIF|

o AUz, urawH ¥ RS dqaa ud A AREAT § 2 qehl o 38 FA o ANEi|
o TTOrEAOT HETAT T TXrTHST U gETLT FTAHH AHRT Fe § qgraa

o WTHT fOrerahi  =AThca UF U9rAT FAGEIY & A9 g STAMM

T # fAawr

TR 5o F d.ue. wErfeemet § Fenti F i aEed ST fiwdr § 987 g1 39E TRy §g et §
ATHTEITSAT UF SRS GG @ &l [Hd g, Sath JTaF 0dr T T AeATha (9 TMET SA7a1 g1 T8 T el g 6 T At
=TT AT H o AT 9 et g1 THY qHEAT F GH gq T8 AT A

THE ST5a1 6l TR TS TIATHT

o THIGBITEAT: WETSA FIF & TT g I I 9, =T AT THESAT FT Tq¥ (FTHFeA-Fh17)|

o ITHEE FAG: Hd, FHrEfETE, T va ariREw /AT srws yg it

o AT g A% qEi it T, siav-aiepias daaefierar, Tars vd g it TRFam
o Hue. RN T e ¥ @Y.ue. werfaemest #§ sremgeea widreg)

»  TAH - ATHIERITEAT, AT T8
o ST 9 A% AT

HEAAT F 2T

#r.ue. Frertiat § T % T T ega_ A

it . ¥t § dmhAE Sag 1 TeaaT FAT|

f1.ue. fFenfi=t fi afs awar #1 e w2
FTHIRITEAT Y AT TG o 1 Hae T FHeAT|
TTHTERITAT 3 e s7ar & = Faer T FLAT|

ATRTH STAGTT AT AT 70dT F a1 Hael T AT FLATI
FITT THET F ST AT Sia¥ HT AT FHAT|

N o g bk o=

Qe =T

1. AT ATHTERITSET ST SATHRTHE GG & S 1= q19F da4 872
2. AT AHTETAT A eraqar 7 yArfad Fzar 82
3. T AHTHS AT ST AT AA9ar qved Haferd g2
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THET T &
e A 5 % &, wertaener et g Hifaq § o Faa aaEar«s ua Aferd et w1 EEwr F7ar 2|
i sie &

o & YA foreT
o HHTE:
o Fa« Fafag dtue. FEmft
o TUF FFTEHE T
O 7T AT SAEAT bl T & F AT A2t 62T 72T

qriger f Ffter

1. UF FeAg= B TR e =4 % = gewrerrs e aray 1 ey § grersa [dwar @ g a9 5T w
HTET 74T

AT FARTE Y fSree Areadi F sreafas IwanT u forw 10 sreaae § vy vd ferefeemy aga 1 9 g2l

forere wferegeti a¥ forw 7w efter § =g o AT ©oF I mhTaRaT At At | areTien Hare SHdr w97 g 2l
Fforer ermaT 9 Haa semae § ae-aientas daasfierar siw i srehar & &= ererend e 9 T
AT Hew § FFU 0 steorae 7 geha faam & gqfoa RiSes ST afsas gfesm siv g s7age & agrar
AT R

o M DN

e E K]

o ATHIHITIAT, ACRTHE AT AT AT &77aT A1 T Ueh AT AT AT AT 2
o Fl.uz. et ux Ha A §79 F AgHasT ATIT 9gd T 2

oner T

o iy FOATEA- TUATHF e a g Ua qAATcH e feere
o SHEEET- TR 5 & &t.ue. werfaere Eetiat
o wresi- N = 180 fa=meft

o waraet fafd- st agfes ffy
o ST FT AIQ- TTATHF sfiFe

Qe STHTIT

1. STHTEIEET ATIT
2. TR TG HTIAT
3. It erwar wra=T
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SAtHET F1 WU
AT SATHTT AT STEHAT T ATTIAT T S o | @t v roehaar #1 ararme = @m
Stepet w1 |t Ao

o T UA HHH fA=a
o fiEHA WEHAY (1)

o t-TETET (MALTFHATIHTY)

it siT =TET

fargroror & g e F—
o ATHIEITIAT 3T SMHTHF STAEIT F S AT THRHF G 2
o ATHIEITAT i I ewaT = TRTETeH: Haer T T4
o IATHIAF HAEIL ag T A0 fAAT § FH{ @] T3

TR @1 gdiErr s Rt

IR TEeA F STET 9T ATAHTT T TRAHIATE S Fd g5 Y I [HE ga [ AR ua ST Aage afaF
STHAT &l ARTLCHS & F TATET FLd gl

e & Aoy

1. @1.ue. et § TERIEET F7 T2 9eaw § 37 9 T4
2. FTHIHIEEAT F@8 I AHHE AGE | I <dT T3
3. Ig AP qwar A =¥t § FIErRIEAT S ST TR wH 9TE 15

Trier, e g ety
A= 372799 | 7% gan T RRfSree faizar & 2 warasn=es 1 forers wfregsti £ afsas 32 1 garfag #7996 &)
o= wreft fererant & forw RRfSee aqem, amamTers = s afae awar s sicq smaeTs g

ST

1. #1.0E. qreTHd § RfSed aa-a12 siiv afas auridar & gafaq aiegs e S
2. wETfa=medt # uerHel UF aara-Jaed FIEwH A B S
3. HrETEe SUFNT T Fq-fAg=ror s wiafafaat Eewfea i s

I T gt
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e Bragazzi, N. L., & Del Puente, G. (2014). A proposal for including nomophobia. Psychology Research and Behavior
Management, 7, 155-160.

e Kuss, D. J., & Griffiths, M. D. (2017). Social networking sites and addiction. International Journal of Environmental
Research and Public Health, 14(3), 311.

e OECD. (2018). Preparing our youth for an inclusive and sustainable world: Global competence.
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forerer it WTaATHS FISHAT AT FAT TTEF T IHHT THTS
faramreTer (A, SO srRTEHT

S

SJAIBT

oF

=

foreror-srferTe wierar § foreren £t AT Faer fAroT-awq & Teqd o aF Hd q51 8, afod ag =t % araeres, T
S agTia faewm & | wariad wear 81 Far § Aty geaH, dwarsii s e arer fFr=ti=t & ara Toret &1 § w1 F7A
% forw forerss # wramTewa i@ (Emotional Intelligence — El) T ZIHT S sTaede 5| ATAATHE JIgwT & omery farera it
AT STt 1 quA, A we o fHrantiat £ araEret w1 qgaEaT U T AT &7 S Har 7 g1 UHT &Har e
Tl FEAT H TRIIHE ATATAL AT, STAATHT TATT T@, HoGT A0 A qds AT a°r @t & aror agrsfa g9y
AT e § AT 2l gl FeT Tae e dqemed, a9g-Yaed, qgarirar, o i sagre = enfaer g foreror i

THATALTTT T @ feias AT ST 81 59 IS § TEqa STe7a 7 357 g TFawor #37 2 a6 forere & wrasrens gigwan
FEAT T A7 o6 TR i fore T ae sarfaa #dt 2

FeAA it dgifaw gogfH

7 e fwtertaa fgiat o srarha 8—

1. WTEATEE gianaT A& (Goleman): ATCH-STTEHAT, SATCH-AEE, AETfd 3 ATHTSE FI9a TATET Tgcd Ud
FAEIY TaeT § TTIF 21 gl

2. FEr vau g aEras (-t de g FaT SAqemEd i agHTRar #1938 Fd 6

3. WEEqraTar freT grEEr: ATaATRd 9 dagaefier forer qrierd o 3w Aferm araravor AT F:d €

HEATT FT HGA

o Toreqen fOreT FTIHHT § ATAATCHE FLEHAT % Hged Hl TEIhd HdT gl

o BT H FeAT WAEH AT g TIAAT FIHH Fwad Fe § qgrae|

o et % sragrier va dferr fawm & forg gerrercass foreqor araravor Y srasa=har #t ©F w7 2l
o forerai & =rraraTiaT A9 (Professional Development) & forw Su=nfy fasstd sraTe e 2
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U 7 g

fer=rTerat ® =g @t ST 8 o J9T Tt S s aa arer et # weT Tared d weraefiear -t gt 81 78 $id sy
forerant &1 wraATes TfafraTst, aeTafa $iv seA-fAe=ror & =T EraT 81 oa: T AT g h forersh & e gigHar siv
FETT T F S Ferel T IS0 AeTT a1 [0

THE ST&a1 il IRETas TiATT

o WTAATCH® FIGHT: ATAT TAT THL T ATAATSH AT TR, FHET T2 i IUw =7 & Af¥aa=h Fee & emar
o T YU F&AT § AATHA, THA-NFL, G FI=0T, FZATHIAT SfiT HHTTcHT ATATa0l 970 L@ it T
o frer: greafie/sg yrafees Remeat & st FRafaa foremn

= TEAE AqL- e Y AraeTers gigwar
v S === Fer v £ waraefiear

LTI & ST

fRreret it ST FIEATT FT AT FLATI
Trersht o FHeAT YT T T TETIAT FEAT|

ATAATHF FIGHAT ST FEAT THET F a1 Fae A1 FAT|
g FAgwor FeAT o 37 ATaATens e arer et weAr wared § e werEr 8

o Dbd =

e R

1. =T foreqs it T AT AT FeqT TG 6 S A0 qGG 572
2. FT IF ATAATHT AT AT (AETF SATEF THATAT FeAT Tee TR (7d F3d 87

THET FT &
e foraer st | e frert % Hod § T91 Faa ATaATHT ST TS Tgeet w1 EEwr w2t 2
T i &

o &= wafAg Aema
o HHTE:
o Fae et farers
o TUF FFTEHE T
o = AR w1 (1Q, ) Fata
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e E K]

o AT et 6 # WAt JIEHAT Y FeAT Y F TogeT dael a2 HHT Teqa+ Iued &
o Toreqen wfsreror wTFHT § El-3memiid gEqerdl T srqaast=a faawr w9 g

e gsfa

(%) ey FRSITEA- FvieTcT s -agaa T o e
(@) SEEAT- et | Frea s

() =r=el- N = 120 frers

(=) ==t Y- argas &t

(%) SFST HT Q- TTAF AF

LI STHTT

1. ATAATH FIgwT ATIHT
2. FAT TSLT ATIAT

SRSt F1 WU
STTershaT g7 et ® ST wermafora 1 sermee 3 s forersnt £ sraehiaar gt & w2
sitset #1 it fAgwor

o T UA HIHH fA=a
o fiEHA WEHAY (1)

o t-TETET (MALTFHATIHTY)
HTEAT - [T & 7g T7Y ZaTr o ATaATena I T FeaT Jaed & = s TG qgaead gl

qiRereqmT T gher sie Rty

I qLTeqvnt o STET 92 T TREHTAT ST gs o T8 (Hg ga o foversh it wraemens giaa FaT Jaa F R+
& gATHT FAT )

e & Aoy

1. Sg ATIATCHSE FFHTT AT Foversh Tfers: TATAT FeT Taree Tafdha F7d &
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2. ATEATHE FI=0T 3 ATl FAT sTemaa ¥ ggrad fg gt 8
3. El-w¥ae frere At | Sgay dey eanfud ¥ 91T 3

Trier, AR g ety
HIILT- AT | T gar o wraeres Fiaa foersh 67 FeaT Tae Te7a1 7 UF Aged ol (e g
- Faer fAaog-sre €1 72, afes aramTes gerar fF Tt foveror ¥ forw sraeTe )

ST

1. fererar TTreToT FEAFHT H ATAATHE FrgAT (AHTE & Q1o R ST
2. et § El-smarfia sttt syt $i s
3. forersnt & forw gy womel ve eren-ae wfafataat saersy #rg i

I T gt

e  Goleman, D. (1995). Emotional intelligence. Bantam Books.

e Mayer, J. D., Salovey, P., & Caruso, D. R. (2004). Emotional intelligence. Psychological Inquiry, 15(3), 197-215.

e Singh, S. (2018). Emotional intelligence of teachers and classroom management. Indian Journal of Education, 43(2), 45—
56.
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qrerer AT FATaT i< sregae wasie & e |49 greeqa
ECURRIEREIVRIETAE RO )
TS FHTE T
TLTATAT (TTA ) T T8 — SATEITAT, AT T faee a2

IR SIS ATeAw e, aivm, gxties

S

SJAIBT

=

RfSea #ifa F aawm o0 § Jrerer AT coiewmid 9 BTedud, ST, FHaH, TS AT AUae—aTeead [[antidl & afHs
St 7 srferer Rear a1 6 &1 et U A wverer =T qoeT, Tars ST Hae F a6 Ta Far g, a8t g 7 gHH
sreAtera ST AT ST g {ifear f97ar (Social Media Addiction/Dependence) T ST#H IAT g ETSEhe £a¥ (FedT 9—
10) 9% forarmeff afers 3f® & srodq Heramefier sraeam § ga €, el THRar, Faw vam ST #Taie STema seqa_ Yaei+ &
T et gra g1 Jrere T f9ar & Frr ea-fa=d, ana-Saed |§ FHY, AT TF T i Aeqae § = @l v

&, Toreet =ty swora A=ty % steaae waei= (Study Performance) T% 9=4T €1 TEQT AR T 3297 Fiaer HIf2AT AT,
THTRIAT 7 37T LTI TR o 1= TTEEaiiar darer &7 Faoor 77 21

&A= FY dgifas g
7 e fwtertaa fgiat o srarfa 8—

1. saH-fa=e f@sia (Distraction Theory): aTZ-aTe fRfSree g=ATd i Arfefhwa™ THRET 1 aTfed F2d gl
2. GsmTes WX ®Eia (Cognitive Load Theory): srcafars RiSes zae & A=A A< azar g, e sfermy wfaa

2T 2l
3. @-fAgww f@aia (Self-Regulation Theory): srer-fazi=ror &t T @verer HfZar fAsizar siw [ sterae ygee & =1

RIS
AT T AGA
o FrEETEmd fAEtdAt # RfSea srag siw dfers afursT & w1 T8 F7dT 5l

o foreqai siiw srfrsraat &1 RRfSree dqem Torifaat fAsfEa #2 § ggrar 2T gl
o fammert ® RRfSree arewar ud strew-fa=ror et T swarezrhar st vaifhd T gl
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o ToReTIRTE®AT § WA FaTeey S stfenr urar & 2 Aot & forw Soenft 8
qHET FT fAaor

TTEEEA ATt & |rerer FAT ST Aar & G271 Fs Aty § ag F9war & a7 T% 95+ L7 &, e H0r THdr
H T 37 sTeaae waoi| § Rivrae =@t o @1 81 g 78 #aw 981 g o v #fifeam i siw steoae wyae % fi= 7g 99y
THTITT T % ATEAH & o AT T F1F F7aT g THT THEAT F AT gq T Te7T+ 36T 74m)

THE M1 it TRETAT qRATST

o TYerS HifeAT FAviaT: Arerer #ifS=T F sreafarss ST F FOT 37w SAgTE Ud AR AT 7 w67 (Shd-whi)|
o THNIQT &T; ALAAT F S 4T aATU TG il &79dT

o IEAAT WEL: ATTUH/ATATIOE TEEAT H TTH 3 TAT TLqAT Fe7a|

o FTSERA fAwTHT: FeAT 9-10 H sreaza<a fa=maf

» AT - "o Hite AT A

S =T eremE vedT
HETAT F 2T

greege Tt § wverer #feaT AT & < F7 Teq73+ FAT|
ERURRIEREIDEIE IR e p e aa il

= & sreae weele &7 steaae AT

Trerer THRAT [AITaT 3 TEHTIaT T F S Hee [T FAT

TR T 3T TLTAT TS F S 1= el T LTI FLAT|
arerer M= Adwar i steaae Teoie & = "aer 1 fEraoor wem|

o g ks~ wbdh =

Qe =T

1. 7T Tverer AT Aar siv UHRET T2 F S qreiE g9y 82
2. FIT UHTIAT & ALAAT TGAF FHl THATET FAT 52
3. AT Frae HAT AT et 9§ 197 Tao T w TATHT FwdT 8?2

THET FT G- FTTT A TS0l ¥ 6 [ATtIat qa AT § ToAT SferTw Ud aarasr=as el 92 Hied gl
T i &

o 8= wFfAT grETR e
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o HHTE:
o Faw Fafaa fFemeft
o fasft rf=r yara & At
o s RiSes =w=t it Yeaer w9 F ot 7t fhar 3w

e E K]

o TTerer HITRAT AT, UahTIaT 37 stemae Teole diA1 T UF A7 AH A= A 2
o WA gTeeqd TAaTHAT U¥ SATHAST 9T SATLATHT FH 5l

oner T

o o RVTEA- FuiHTHF- A EaTHF oy e
o SNHEAT- ETEEhd famaat & faameff
o warasi- N = 300 fa=mst

o waraet fafd- st agfes ffy
o SHST FT AIQ- TTATHF e

Qe STHTIT

1. =rerer Hifear AT aror
2. TEHWICET ¥ ATOAT
3. IreEge yEdH AfveE

HARET T TUE

fr=rTerat & st e wmaterdt T Yermee T T T aiveT-sit w1 daaq ar w11 Gt 1 o w1 smaraa
&= =

Stwst 1 FiteThi fagwor

o T UA HHH fA=e
o fEHA WEHAL (1)
o TEAEY AW (THRIET FY)

QTTONHTOT ST SATSAT
g & 7g Trg gar fh—

o TYere HIFRAT AT 3T UHRIAT T F S AHIHT Ggaad 2l
o THMAT FAY AT ALATT I % = AR THRTHF HIe 2
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o Trore MfSAT fATTAT 7 TeqTT TS UT ATHET THTITHF THTS ITAT 73T

qiRereqmT T gher sie Rty

Aiferhr TErevi & e u¥ ag g ger 5 |rerer ffear Fdwar sterae yqelq i1 Arend ® § T9Tad Fdl g, 97 THH
THTIAT Eq¢ i HeTe ST Hgea ol 2|

e & Aoy

1. 3g @verer Hifear Asiwar aror fFenfet £ vanEr #7 arE w2
2. AT THEIAT ATl fa=nfoi=i #1 steaa+ w2 39 &l
3. Trerer Mfear FAfwar sregae y=9i= * forw sifew #13 & =9 8§ 39

Trier, AR g ety
I TL7TF | 7Y o for &verer #ifam fAiwar, Thmrar $fiT steqae qqeliq 99eiw Tg20e 4 2 g0 2|
Frepd- RfSea a1 afaata SuanT greea et & dfer G § aras &g gy a%ar g1

_——-

1. Taemert § RiSes sqemes ud srer-fAe=r F# 1% F910 7|
2. srtorsreaent st fernfea o averer AT TR 97 ARt fogr ST
3. Tt & vanrar-fasre sfafatest (WEsgaad, seqa fiere) ars S|

I T gt

e Kuss, D. J., & Griffiths, M. D. (2017). Social networking sites and addiction. International Journal of Environmental
Research and Public Health, 14(3), 311.

e Rosen,L.D., Lim, A. F., Smith, J., & Smith, S. (2014). The distracted student. Computers in Human Behavior, 29(3), 948—
958.

e NCERT. (2021). Digital wellbeing of adolescents. New Delhi: NCERT.
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Qrfers ATEAAT & ITANT AT foveqor TR & wea dag F f2rers Hir
STCH-STHTERTIAT T WEAE STHHT T FeAIT

QforeRT A\t
TETIF STeATae (forear faramn), Ffa w=per st fosre fesrie

=

sepfaeh forerT srorrelt § Sifere wreawt (foreror agTas ATnf, ICT Swewr, aediHifzar, RfSea wew, S-amft sfz) #1 3o
fereror-stfarTer wieram =1 sty s a1 T 31 = wreAst 7 e foreror F srfer waTET, TR oY gra-had swmT g1,
FA ATLTHT hT ITASHAT AT TN 21 Freqr aforst 7 Fgiatera a8t wear, atew 7g fF ggeaqor & 6 forer == areasi =1 frast
TEAAT 3T ATHATE F AT TART FaT g1 Tai u¥ foreqsm it ser-srsrastiiar (Teacher Self-Efficacy) &1 Agea SWIHT ATHA

STAT | ATCH-STATARTIAT | rera foreqss 3 farare & g 13 ag foveror g=faai 1 awadrq@s aTaaT #i7 9e6dT &, STIE ATeTHl
T TATET ITART F¥ TFHaT g FAT Fanf<=i & srfenm afvorei § g afada a1 96dT g Toqa STeq9+ F7 3297 g fagoor
AT & T arfers wreast & Iuar siw foveror ot 3 = wey 7 foversw v srew-sarasTiaT R geRTe weaer (Mediating
Variable) % &7 # T F¥dT 2

FeAA it dgifaw gogfH
7 e fwtertaa faiat o srarha 8—

1. | stfeemT fgia (Bandura): STcR-SSTaaRTHAT ST & STEgTY, YT i fAZaear & sarfed w@dt 2
2. wHIRAT At Rrgia: ST Aferd ATeasl & TR | e srfers TATaT grav gl
3. TRveror-srrarsfierar Rgia: fover & 2eqar siw sreferare foveror oot % wipa Mg 2 gl

EAAT T AEA

o forerer wfeveror swrdsret § sreq-swaTasRTiaT forse Y sraeTRar wr FEithd Far 2l
o ToramTe=t # difers wreAwi % ATIF ST THTET ITART g AN TS FdT 5
o forequr af¥orrei & HUTY % forw Fareieht SHTE + foreqe AaTaAT=E F10F F HIF Heged Tl T8 FdT 2|
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o NEP-2020 i foretsh erfranor & dte=i & w91 21

U 7 g

fer=rTerat # drferes wreasi 7 ITANT T&5 % aras(g v TRTHT # Suferd geme qdl T 97 a9 w9 & w98 2dn 7g
Tohd 2aT & o6 ATeast % U S frerer ARt ¥ i A TeaeT FE w1 FL @1 | AT: T AT TH THEAT A S
T g T Torerss &t sirea-sraTaaTidr =9 dae 7 o T warad w2

THE ST&a1 il IRETas TiATT

o Qe ATEAHT HT ITANT: FALA0T H 7qF g97-17, RfSreat va qriafa fereqor g arasft &1 s
o foreror qiurmr: et £ derfors Suatsy, agatiRar, awsr siw "ew F afom
o Torersr fi srew-swTEERTRAT: freror T FT ARAATLAE AT FA | Frere 7 sren-farar

T A= T WTEAHT T STANT
»  3fE =<- foveror o

LTI & ST

forerent gTeT Srfersn ATETHT 3 SUTT T 1A= FLAT|

frerant T SATH-TATAHRTIAT T SATHAT FHEATI

foreror fRoTTET T steTEe AT

Srfersh ATEAHT o ITART A feveror aRorHT 3 = wHarer ST FATI
forersh T sreR-SrATareRTAT i Heaeer iR Fv fFrawr FEmn

a b b=

Qe =T

1. AT TTers ATEAHT T ITART FArer0r TROmET i1 garfad F#2ar g2
2. 7 forersh A sreH-SATATAT feveror aRrTHT 7 Hated g2
3. FAT ATCH-TATAHTAT AFereh ATeawi o fereror afvort & d= weaesr e At g2

THET FT &
FEAT ATLATHH/IF Taf¥e =q¥ F et et a6 S1f8a g T2 Faer foreor-srierms & et et &1 fFraoor #zar 21
T i &

o & wxfAa e
o HHHA:
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o Fa« Fafae foers
o U JiferE u
o T HEAWIG FF Al

e E K]

o OTfers WTEAHY, STCH-TSTaaRTAT e foreror qforre T 1 W |72 Srohe weares faoor 3 arer stemger Hifva )
o AT fA=rTerd 6l # srqwast= omve & FHY 3

oner T

o <y ReTeR- aviATews-agHeaTeT Td geae faawor (Mediation Design)
o wwHEAT- et § FrRa foraw

o warasi- N = 150 frer®

o waraet fafd- argfe= Ay

o SHST FT AIQ- TTATHF e

Qe STHLIT

1. 9TFers AT STANT TTaAT
2. forer srew-wsrasRTRAT AT
3. fereqor aformy gegie o=

HAHST T WU =T & sTata i< frershl | Teraet gy slishe Uae (o ) o giafsr i T2
et @ FireTHhT fagwor

o T UA HHH fA=e
o HEHAY fAETOr

TEAT
g & 7g Trg ger fh—

o Sfers WTEAHT FT ITANT ST foreqor qfvormy & = TS Hay 2|

o foreqen T srew-srsraraRTIaT foreqor qfvore & gEar & Hetaa 7

o ATCH-TWTEHTIAT 7 Sfers wreast siiw foreror aforrsi & fi=r siifors weaesr qffer fAars)
TREeqHT FT qrEer i At

aiferdra aireront 7 g frg gom & foreten &7 srer-srarasTiiar Afer Areast % ITART 37 foreqor afvorT % wew uw wgea gt
HeTeT =T 2
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e & Aoy

1. Srfers ATeHT w1 T feveror aRrHT OY R 2|
2. T ATH-TATAHTIEAT ATl foreres reardi &7 orfars TAre IR #:3d 2|
3. SCH-TATAHTAT foreror afort 1 q3g F3 |§ Fa siaewt =amdy g1

Trier, AR g ety

HI- ST | 7 ganr o Srferss wveasi 7 wamaefierar forers it srer-sramasriar a7 97 w2t 21

TAew- SFaer Tt it SUrsyaT ATy Agl; fover v srew-fersare Siw gerar foreror oot wr Mot = & yartag w7 g

ST

1. fovers wforeror & srew-srarasRTrar e aw e aer fagr s
2. orfers wreaHl F v SATagTi gt stfaar frar s
3. faemet ¥ Fae o e Fdww =t B s

I T gt

e Bandura, A. (1997). Self-efficacy: The exercise of control. Freeman.
e Tschannen-Moran, M., & Hoy, A. W. (2001). Teacher efficacy. Teaching and Teacher Education, 17(7), 783-805.
e  Mishra, P., & Koehler, M. J. (2006). TPACK framework. Teachers College Record, 108(6), 1017-1054
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FEqL oIl & AR NIET & | S fa=rteia it frer § stfvrsmasnt 6t
TFAFT Sl GEATHar | T ST AeqIq

frar
TETIF TR, Ar2el Agriaemer

S

SJAIBT

=

WA % AT qgA &A1 | AT Fat e g g TiHar 751 §, Tiod I8 TRAR, T i Giehias TRasr  Tgas
¥ JET BT g1 FATENTE T HT &< T, Fhw &7 § MgERET &, st [Afre seedi ag=m™, amie @@= T s
HTep s TLaeTel F g ST ST 81 F8t Ram w1 arer S aert S8 g, e, waw s % stae # fovr & sy
Hfie-efi¥ gge g7 Wi &, g =% At & s arnfom, snfide sie At et it Remme €1 seemd RenfEt £ Afe
ot ® srrTaat i s sic agwrar o Ruias w1 7 st {1 sifdmmas aft agi f el § s~ €, e &
Y& FATT W@ §, A F g a9 sii arara<er Saesy Fd § a9 e ¥ wge S auea §, 9 Fenfiat £ saftafy,

ST ST TR # STEA I AT @7 STAT 31 TSI STeaaT ATGRNET & | Ig S $7 TAT FaT g e
et i fovem ® stfrvmast it agwiar e &0 3 R € sie s Afem e o= #=1r wwma g=ar 81

Fegae Y dgifas TEH
7 e fawferfad afers e wrfse giat 7 sngrid 8—

1. qIRETR= wgwiRar fEia (Parental Involvement Theory): agi &t forear & stfsrwraat £ afera qfaer HaT +
TROTTHT T FHTHF T F TATEAT FAT 2

2. 9THATE-giERids Raid (Vygotsky): STferm ua araTiore wiwar §, s afiEm siv aqam it it agaget gt
2l

3. wa I Rrgia: forear & faver (ww, wgg, garee) wfasy § arartors-sfis e v agmar <ar 2

T T AGA
oSS forear § aiaTe-smemfia aganT i areatas Rufa # 39 F#ear 2

o foreqT faremT wa AfA-FAaATATSH F7 T sraeaFarelt F AT TSI F4T9 § TZTIAT FHLaT &l
o forerari a7 stfSrsrTaraRt & |7 ATAF HaATE ¥ FEATHAT AR FeA At e yar war g
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o TEAY S Fagaefer &= # quraeft v qaq foraAT #7 Y37 FA g STARM gl
qHET FT fAaor

ATETERET &5 | ST ety it dfers st suterg aw a% Tal 9o+ 9Ts gl et & 9 % arase suterfa #
srfafRaar, srerae § =t fF F lt o = ° wRTE " it yahy S° AT g1 3T aHeAnst & 0w AraArasnt i fifad afe
T, ATIF TaTa 3T STTHAT T FHT TG FLOT A9 ST 8| T2 TG AG9TF g1 SA1qT ¢ o Sesrar faafr=y £ foram #
Af AT T T i AgATIAT FT T eqg= o )

THE ST5a1 6l TR TS TIATHT

o SHSI(TT fRA=T: g STesita avt & wataa F et s smeehr/saT yra Grmet #§ st g

o Sif¥rwTas: =it % wrar-faar sraaEt seesn)
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Introduction

Career development is a crucial developmental task during adolescence, particularly at the secondary school level when students
begin to make important academic and vocational choices. In the contemporary world, rapid changes in the labour market,
emergence of new professions, and increasing competition have made career decision-making a complex process. In such a context,
career awareness knowledge about various career options, educational pathways, and occupational requirements plays a vital role
in shaping students’ career decision-making skills. Secondary school students often face confusion, indecision, and anxiety while
choosing academic streams and future careers due to limited information, lack of guidance, parental pressure, and socio-cultural
constraints. Many students rely on peers or unverified online sources rather than systematic career guidance. As a result, poor career
decisions may lead to dissatisfaction, academic disengagement, and underachievement later in life. Career decision-making skills
refer to students’ ability to assess their interests, abilities, values, explore alternatives, evaluate consequences, and make informed
choices. It is assumed that students with higher career awareness are better equipped to make rational and confident career decisions.
Therefore, the present study attempts to examine the relationship between career awareness and career decision-making skills among
secondary school students.

Theoretical Background of the Study
The study is grounded in established theories of career development:

1. Super’s Life-Span, Life-Space Theory- This theory emphasizes that career development is a continuous process and that
adolescence is the exploration stage, where awareness and decision-making skills are critical.

2. Social Cognitive Career Theory (SCCT)- SCCT highlights the role of knowledge, self-beliefs, and environmental factors
in career decision-making. Career awareness enhances self-efficacy and informed choices.

3. Decision-Making Theory- This theory views decision-making as a cognitive process involving information gathering,
evaluation of alternatives, and choice selection—skills that are strengthened through career awareness.

Significance of the Study

e Helps identify the level of career awareness among secondary school students.

e Highlights the importance of systematic career guidance at the school level.

e Provides insights for teachers, counsellors, and school administrators to design effective career education programmes.
e  Assists policymakers in integrating career guidance into the secondary school curriculum.

o Contributes to empirical research in the field of educational psychology and guidance & counselling.
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Statement of the Problem

The problem of the study is stated as: “To study the level of career awareness and career decision-making skills among
secondary school students and to examine the relationship between them.”

Operational Definitions of Key Terms

e Career Awareness: The extent to which students possess knowledge about various careers, educational requirements, job
opportunities, and future prospects, as measured by a career awareness scale.

e Career Decision-Making Skills: The ability of students to identify career options, analyze personal strengths, evaluate
alternatives, and make informed career-related decisions, measured through a standardized scale.

e Secondary School Students: Students studying in classes IX and X in recognized secondary schools.

Variables

= Independent Variable- Career Awareness
* Dependent Variable- Career Decision-Making Skills

Objectives of the Study

1. To study the level of career awareness among secondary school students.

2. To study the level of career decision-making skills among secondary school students.

3. To examine the relationship between career awareness and career decision-making skills.

4. To compare career awareness of students on the basis of selected demographic variables (if applicable).

Research Questions

1. What is the level of career awareness among secondary school students?
2. What is the level of career decision-making skills among secondary school students?
3. Is there a significant relationship between career awareness and career decision-making skills?

Scope of the Study

The study focuses on secondary school students and examines only career-related cognitive and decision-making aspects. It does
not include personality traits, intelligence, or parental occupation as primary variables.

Delimitations and Area of the Study

e  The study is limited to selected secondary schools.
e Only students of classes IX and X are included.

e  The study is confined to one academic session.

e  Self-report tools are used for data collection.

Review of Related Literature

1. A study aimed at examining career awareness among secondary school students found that students with higher exposure
to career guidance programmes demonstrated better understanding of career options and educational pathways.

2. Research on career decision-making skills revealed that adolescents with adequate career information showed higher
confidence and lower career indecision.
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3. A correlational study reported a significant positive relationship between career awareness and career maturity among high
school students.

4. A study focusing on rural and urban students highlighted disparities in career awareness levels due to differences in access
to guidance resources.

5. An Indian study on guidance services concluded that structured career education positively influences students’ decision-
making abilities and reduces career-related anxiety.

Research Gap

Although previous studies have explored career awareness and decision-making separately, limited research has examined their
direct relationship among secondary school students, particularly in the Indian school context. This study attempts to bridge this

gap.
Research Methodology
= Research Design- Descriptive and correlational research design.
=  Population- All secondary school students studying in classes IX and X.
*=  Sample- A sample of 200 secondary school students selected from different schools.
*  Sampling Technique- Stratified random sampling method.
*  Source of Data- Primary data.

Research Tools

1. Career Awareness Scale
2. Career Decision-Making Skills Scale

Data Collection

After obtaining permission from school authorities, the researcher administered the tools to the selected students. Proper instructions
were given, and confidentiality of responses was ensured.

Statistical Analysis of Data
e Mean and Standard Deviation
e  Percentage analysis
e  Pearson’s Product Moment Correlation

Tabulation and Interpretation

The analysis indicated that students with higher career awareness scores also demonstrated higher career decision-making skill
scores. The correlation coefficient showed a positive and statistically significant relationship between the two variables.

Testing of Hypothesis

Null Hypothesis: - There is no significant relationship between career awareness and career decision-making skills among
secondary school students.

Result:
The calculated correlation value was found to be significant at the 0.05 level. Hence, the null hypothesis was rejected.
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Findings of the Study

1. Secondary school students showed a moderate level of career awareness.

2. Career decision-making skills were found to be moderate among most students.

3. Asignificant positive relationship was found between career awareness and career decision-making skills.

4. Students with higher career awareness demonstrated better confidence and clarity in career-related decisions.

Conclusion and Educational Implications

The study concludes that career awareness plays a crucial role in developing effective career decision-making skills among
secondary school students. Schools must recognize career guidance as an essential component of education rather than an optional
activity. Integrating career education, counselling sessions, and exposure to diverse career pathways can empower students to make
informed and realistic career choices.
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Introduction

In contemporary educational psychology, the focus has gradually shifted from mere academic achievement to the psychological
factors that influence students’ learning processes and outcomes. Among these factors, self-efficacy and motivation have emerged
as critical determinants of students’ academic success, particularly at the high school level where learners encounter increased
academic pressure, identity formation, and performance expectations. Self-efficacy refers to students’ beliefs in their capabilities to
organize and execute actions required to achieve academic goals. Motivation, on the other hand, drives students’ willingness to
engage, persist, and invest effort in learning activities. Learning outcomes represent measurable academic achievements as well as
the development of cognitive skills and conceptual understanding. High school students often experience fluctuating levels of
confidence and motivation due to examinations, competitive environments, and socio-emotional changes. Understanding the
interrelationship between self-efficacy, motivation, and learning outcomes is therefore essential for improving instructional
practices and student support mechanisms. The present study investigates how self-efficacy and motivation interact and collectively
influence learning outcomes among high school students.

Theoretical Background of the Study

The study is grounded in Bandura’s Social Cognitive Theory, Self-Determination Theory, and Expectancy-Value Theory. Bandura’s
Social Cognitive Theory emphasizes self-efficacy as a central mechanism influencing learning, performance, and persistence.
Students with high self-efficacy are more likely to set challenging goals, use effective learning strategies, and recover from academic
setbacks. Self-Determination Theory explains motivation in terms of intrinsic and extrinsic factors, highlighting the importance of
autonomy, competence, and relatedness. When students feel competent and supported, their intrinsic motivation increases, leading
to deeper learning. Expectancy-Value Theory suggests that students’ academic engagement depends on their expectation of success
and the value they attach to learning tasks. Self-efficacy strengthens expectations of success, while motivation determines task
value, together influencing learning outcomes. These theories collectively explain how psychological beliefs and motivational
processes shape students’ academic performance.

Significance of the Study

The study is significant for teachers, school administrators, counselors, and policymakers. It provides empirical evidence on the
psychological determinants of academic success at the high school level. The findings help educators design learner-centred
instructional strategies that enhance confidence, motivation, and achievement. Additionally, the study contributes to educational
psychology literature by integrating self-efficacy and motivation as predictors of learning outcomes in secondary education.
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Statement of the Problem

Despite adequate curriculum frameworks and instructional resources, many high school students fail to achieve expected learning
outcomes. Academic difficulties are often attributed to cognitive ability, while psychological factors such as self-efficacy and
motivation receive limited attention. There is insufficient empirical evidence examining the combined influence of self-efficacy and
motivation on learning outcomes among high school students. The present study seeks to address this issue.

Operational Definition of Key Terms
e Self-Efficacy: Students’ belief in their ability to successfully perform academic tasks and achieve learning goals.
e  Motivation: The internal and external forces that stimulate students’ interest, effort, and persistence in learning.
e Learning Outcomes: Academic achievement measured through test scores and overall scholastic performance.
e High School Students: Students studying in classes IX and X in secondary schools.

Variables

* Independent Variables- Self-efficacy, Motivation
* Dependent Variable- Learning outcomes

Objectives of the Study
1. To assess the level of self-efficacy among high school students.
2. To examine the level of motivation among high school students.
3. To analyse the learning outcomes of high school students.
4. To study the relationship between self-efficacy and learning outcomes.
5. To examine the relationship between motivation and learning outcomes.
6. To study the combined influence of self-efficacy and motivation on learning outcomes.

Research Questions of the Study

What is the level of self-efficacy among high school students?

What is the level of motivation among high school students?

Is there a significant relationship between self-efficacy and learning outcomes?
Is there a significant relationship between motivation and learning outcomes?
How do self-efficacy and motivation together influence learning outcomes?

RAEF i e

Scope of the Study

The study focuses on psychological factors influencing academic achievement among high school students. It examines self-
efficacy, motivation, and learning outcomes but does not include variables such as intelligence, family background, or teaching
methods.

Delimitation and Area

The study was delimited to selected high schools. Only students from classes IX and X were included. The geographical area was
confined to selected secondary schools.
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Review of Literature

1. Bandura (1997) reported that self-efficacy significantly predicts students’ academic achievement and persistence.

2. Zimmerman (2000) found that students with high self-efficacy use effective self-regulated learning strategies.

3. Ryan and Deci (2000) highlighted that intrinsically motivated students demonstrate deeper engagement and better learning
outcomes.

4. Schunk (2012) emphasized the role of motivation and self-beliefs in academic performance.

5. Mega, Ronconi, and De Beni (2014) found a positive relationship between motivation, self-efficacy, and academic
achievement among secondary school students.

Research Gap
While existing studies have independently examined self-efficacy or motivation, limited research has explored their combined effect
on learning outcomes at the high school level, particularly in the Indian school context. The present study bridges this gap by
examining their interrelationship empirically.
Research Methodology

= Research Design- A descriptive correlational research design was adopted.

=  Population- All high school students studying in secondary schools constituted the population.

=  Sample- A sample of 300 high school students was selected.

=  Sampling Method- Simple random sampling was used.

Source of Data

e  Primary data: Questionnaire and academic records
e Secondary data: Books, journals, and research reports

Research Tool
e Self-Efficacy Scale
e  Motivation Scale
e Academic Achievement Record

Data Collection

Data were collected through self-administered questionnaires under the supervision of teachers. Academic scores were obtained
from school records with due permission.

Statistical Analysis of Data
e  Mean and standard deviation
e Pearson’s correlation coefficient
e  Multiple regression analysis

Tabulation and Interpretation

Data were systematically tabulated and interpreted to identify relationships among self-efficacy, motivation, and learning outcomes.
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Test & Proving of Hypothesis

The hypotheses stating that self-efficacy and motivation are significantly related to learning outcomes were tested and found
statistically significant at the 0.01 level.

Findings of the Study

e A majority of students demonstrated moderate levels of self-efficacy and motivation.
e Self-efficacy showed a strong positive correlation with learning outcomes.

e  Motivation was significantly related to academic achievement.

e Combined self-efficacy and motivation were strong predictors of learning outcomes.
e  Students with higher confidence and motivation performed better academically.
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